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Since 1987, I have been involved in a series of cross-cultural scientific di-
alogues organized by the Mind and Life Institute (www.mindandlife.org)
between H. H. the Dalai Lama and eminent Western scientists. This book,
which was inspired by a suggestion to me by H. H. the Dalai Lama after one
of those meetings, consists of a collection of essays on specific topics that
have been examined within the fields of Buddhism and the cognitive and
physical sciences. With the interface of Buddhism and the natural sciences,
the contributors not only examine the fruits of inquiry from the East and
the West but also shed light on the underlying assumptions of these dis-
parate worldviews. In this way we have attempted to break down some of
the barriers that have inhibited fruitful dialogue regarding Buddhism and
science, anticipating that each discipline may bring fresh understanding
and insightful challenges to the assumptions and methodologies of the
other.

Following this preface, I have written an introduction to the volume as
a whole, where I express my own views (not necessarily shared by the oth-
er contributors to this volume) concerning some of the problems in any
comparative study of Buddhism and modern science. I have also written
short prefaces to each of the essays in parts 1—3. Part 1 of this anthology in-
cludes two historical overviews of the engagements between Buddhism and
modern science. Part 2 focuses on points of intersection between Buddhism
and the cognitive sciences. Among all the natural sciences this is the field
that most directly pertains to Buddhism, which holds the understanding
of the mind and its relation to the rest of the world to be of paramount
importance.

Because of the many common interests between Buddhism and the cog-
nitive sciences, this interface has been a common theme in most of the
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Mind and Life conferences with H. H. the Dalai Lama and various groups of
scientists since 1987. These conferences were initiated by Adam Engle and
Francisco J. Varela and continue on in the present, and I have joined
Thupten Jinpa as an interpreter for all but one of these meetings. With
Francisco’s untimely death in May 2001, shortly following the ninth Mind
and Life conference, we have lost a cherished friend and respected col-
league. He is dearly missed, and this volume is dedicated to his memory.

Part 3 focuses on Buddhism and the physical sciences. Since physics has
been the paradigm for the natural sciences as a whole, dialogues between
Buddhism and science cannot avoid discussions of this mode of inquiry
into the physical universe. Moreover, twentieth-century physics—most no-
tably quantum mechanics—has raised profound epistemological and onto-
logical issues that challenge many of the traditional assumptions underly-
ing science as a whole. Some of these topics, such as the relation between
subject and object, lend themselves to dialogue with Buddhist philosophy,
especially the Madhyamaka view, which is discussed in several essays in this
volume. This volume concludes with an essay by physicist Piet Hut, who
brings the challenges of this type of interdisciplinary inquiry into the con-
text of daily life.

I believe that this anthology of essays will be of interest not only to
Western scientists, Buddhologists, and scholars of religion but also to a
much broader range of readers interested in East-West dialogue and the in-
terface between science and religion as a whole. It is our hope that this work
will illuminate multiple ways of exploring the nature of human identity, the
mind, and the universe at large and thereby lead to greater well-being for all
humanity.

I would like to thank H. H. the Dalai Lama for his continuing inspira-
tion for such cross-cultural interdisciplinary dialogues and collaboration,
the John E. Fetzer Foundation and Richard Gere Foundation for their sup-
port of this project, all the scholars, contemplatives, and scientists who con-
tributed essays to this volume, Taline Goorjian for preparing the index, and
Jonathan Slutsky, Holly Hodder, Robin Smith, Alessandro Angelini, and
Susan Pensak of Columbia University Press for bringing this project to
completion.
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Introduction: Buc{c”usm anc{ Sciencc Brcal(ing Down

tllc Barricrs

The publication of a volume of essays on Buddhism and science presup-
poses that these two fields are commensurable and that the interface be-
tween Buddhist theories and practices and scientific theories and modes of
inquiry can somehow be fruitful. But serious objections to this presupposi-
tion can be raised from the outset, so I would like to introduce this work by
presenting arguments against such a coupling of Buddhism and science to-
gether with my responses to those arguments. The first idea to be consid-
ered is the view that religion and science are autonomous, their domains of
concern mutually exclusive, so they really have little, if anything, to say to
each other. I shall respond to this assertion by first analyzing whether Bud-
dhism can properly be categorized according to modern Western notions of
religion, then I shall describe specific elements within Buddhism that may
be deemed scientific. I shall then distinguish between empirical science it-
self and the metaphysical dogma of scientific materialism that is often con-
flated with it. Next I shall address objections raised by proponents of post-
modernism, to the effect that Buddhism and science are cultural specific
and hence fundamentally incomparable. Finally, I shall present suggestions
for a dialogic approach to the study of Buddhism and science that may en-
rich both fields and consequently broaden our understanding of the subjec-
tive and objective domains of the natural world.



Introduction: Buddhism and Science

ARE RELIGION AND SCIENCE AUTONOMOUS?

Most mainstream religious thinkers and many scientists share the view
of religion and science as independent and autonomous rather than con-
flicting realms, with each discipline having its own domain and methods
that can be justified on its own terms. One of the most prominent scientists
to promote this view is paleontologist Stephen Jay Gould. In his book Rocks
of Ages: Science and Religion in the Fullness of Life Gould argues that religion
and science are logically distinct and fully separate in terms of their styles of
inquiry and goals. But, rather than suggesting that they are irrelevant to
each other, he emphasizes the need to integrate insights from both in order
to build a rich and full view of life (Gould 1999:29). One of Gould’s central
ideas is that the domains of religion and science consist of “non-overlap-
ping magisteria.” In his view the magisterium of science includes the empir-
ical realm, and it addresses the questions of what the universe is composed
of and how it works. The magisterium of religion, on the other hand, con-
sists of the realm of human purposes, meaning, and value. His solution for
the apparent conflicts between religion and science is to maintain that the
two should coexist in a spirit of respectful noninterference. Religious texts,
therefore, should not be read as scientific texts, and the claims of scientists
should not be used to disprove the basis of religious belief (93).

In a similar vein, theologian Langdon Gilkey declares that religion ad-
dresses questions concerning the meaning and purpose of life, our ultimate
origins and destiny, and the experiences of our inner life. Science, in con-
trast, seeks to explain objective, public, repeatable data with theories that
are logically coherent and experimentally adequate, presenting quantitative
predictions that can be tested experimentally (Gilkey 1985:108-116).

Not all scientists (or religious believers), however, go along with the am-
icable assertion of the nonoverlapping domains of religion and science. Zo-
ologist Richard Dawkins, for example, poignantly argues that religious be-
liefs are not outside the domain of science and there are consequently
irreconcilable differences between religion and science. Since religions do
make claims about the nature of existence, and do not confine themselves
solely to questions of meaning and values, religious beliefs and dogmas
should be subjected to scientific criticism (Dawkins 1999:62—64).

Sociobiologist Edward O. Wilson takes a somewhat more equivocal po-
sition regarding the relation between religion and science. He first defines
science as the “organized, systematic enterprise that gathers knowledge about
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the world and condenses the knowledge into testable laws and principles”
(Wilson 1998:58). This, he claims is the accumulation of humanity’s orga-
nized, objective knowledge and is the first medium devised able to unite
people everywhere in common understanding. Religion he defines as “the
ensemble of mythic narratives that explain the origin of a people, their des-
tiny, and why they are obliged to subscribe to particular rituals and moral
codes” (247).

At first glance Wilson seems to follow Gould’s premise of nonoverlap-
ping magisteria. He suggests that the proper role of religion is to codify and
put into enduring, poetic form the highest values of humanity consistent
with empirical knowledge. And the responsibility of science is to test relent-
lessly every assumption about the human condition, thereby eventually un-
covering the bedrock of the moral and religious sentiments. This appears to
be an affirmation of the familiar fact/value split between science and reli-
gion. He even bemoans the tragedy it would be if the United States, for ex-
ample, were to abandon its sacral traditions. For example, even the most
secular Americans would be ill advised, he admonishes, to expunge “under
God” from the American Pledge of Allegiance; oaths should continue to be
taken with hand on the Bible; everyone should bow their heads in commu-
nal respect as ministers and rabbis bless civil ceremonies with prayer.

In apparent agreement with Dawkins, Wilson’s scheme of consilience, or
the grand unification of knowledge, requires that all religious truth claims
be subjected to empirical testing using the methods of objective scientific
inquiry. Thus the existence of God is a problem for astrophysics, and the
nature of the human mind and soul is to be determined at the juncture of
biology and psychology, in terms of nerve cells, neurotransmitters, hor-
mone surges, and recurrent neural networks. Only in this way, he declares,
can humanity discover which cellular events compose the mind (241,
99-100). In this way religious narratives about the nature of the universe
and humanity will be replaced by scientific theories that possess “more con-
tent and grandeur than all religious cosmologies combined” (265). In the fi-
nal analysis, he claims, belief in the gods and belief in biology are not factu-
ally compatible. “As a result those who hunger for both intellectual and
religious truth will never acquire both in full measure” (262). The implica-
tion of his view seems to be that society should maintain the rituals sugges-
tive of belief in a fictitious God without attributing any more reality to God
than is granted to Santa Claus or the Easter Bunny.

All the above views have profound implications for the interface be-
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tween Buddhism and science, assuming that Buddhism can be categorically
regarded as simply a religion. Let us now turn to the important question of
whether this common classification is justified.

IS BUDDHISM SIMPLY A RELIGION?

Whether we categorize Buddhism as a religion depends, of course, on
our definition of the word religion. According to religionist Van Harvey, we
deem a system of belief and practice to be religious if it expresses a domi-
nant interest in certain universal and elemental features of human existence
as those features bear on the human desire for liberation and authentic ex-
istence (Harvey 1981:chapter 8). So defined, Buddhism may indeed be
viewed as a religion. On the other hand, according to the above definition
suggested by Edward Wilson, Buddhism does not as a whole neatly fit the
criteria of a religion. Its core is the Four Noble Truths: the truths of suffer-
ing, the sources of suffering, the cessation of suffering together with its
source, and the path to such cessation. This has little to do with any “myth-
ic narratives that explain the origin of a people, their destiny, and why they
are obliged to subscribe to particular rituals and moral codes.”

Wilson’s assumptions and speculations about religion, expressed in his
book Consilience, are evidently based almost entirely on the Judeo-Chris-
tian tradition, while ignoring the specific features of all other religious tra-
ditions throughout the world. Considering the wealth of information we
now have in European languages about all the major religious traditions of
the world, this oversight seems unjustified. But this form of ethnocentricity
is unfortunately quite common, even in the contemporary academic study
of religion. Religionist Richard King cites the long tradition in Western Ori-
entalist scholarship to uncritically bring Christian assumptions about the
nature of religion to bear on Buddhism. Academic Buddhologists have tra-
ditionally regarded Asian Buddhists as “native informants,” and involve-
ment with them, he writes,

was usually subordinated to the insights to be gained from careful reading of
the “canonical” works of ancient Buddhists. This was seen as the most effec-
tive way to discern the true essence of Buddhism. The consequence of this
trend was that “pure” or “authentic Buddhism” became located not in the ex-
periences, lives or actions of living Buddhists in Asia but rather in the univer-

sity libraries and archives of Europe—specifically in the edited manuscripts
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and translations carried out under the aegis of Western Orientalists. (King

1999:150)

To understand Buddhism on its own terms, it is imperative that we in
the West recognize the cultural specificity of our own terms religion, philos-
ophy, and science and not assume from the outset that Buddhism will some-
how naturally conform to our linguistic categories and ideological assump-
tions. Buddhism clearly includes profoundly religious elements, as outlined
by Harvey, as well as strong philosophical themes and reasoning from its in-
ception. Most important for the theme of this volume, it has also, from its
very origins, established rigorous methods for experientially exploring the
personal and impersonal phenomena that make up the natural world. Such
techniques, many of which are designated by the English term meditation,
frequently entail careful observation followed by rational analysis. In short,
there are elements of Buddhist theory and practice that may be deemed sci-
entific, but in flatly classifying Buddhism as a religion both its philosophical
and scientific features are simply overlooked.

Such ideological hegemony crops up frequently in the writings of West-
ern Buddhologists to the present day. For example, Buddhologist Luis
Goémez characterizes Buddhist doctrine simply as a “religious ideology,”
which stands in opposition, he suggests, to any form of rational public dis-
course (Gomez 1999:369). As indicated in many of the records of Buddha’s
own teachings, as well as the eminent history of Buddhist dialectics and
public debate in India and Tibet in particular, many Buddhist theories are
obviously expressions of rational public discourse. The notion that only
nonreligious people have some kind of a monopoly on such discourse is
simply untenable. Moreover, Buddhists have a long tradition of studying
the mind and presenting rational descriptions of its functions and ways of
healing its afflictions and developing wholesome mental behavior. Yet
Gomez expresses his bafflement upon encountering the term Buddhist psy-
chology on the grounds that such a word is no more justified than Christian
chemistry. By drawing a spurious parallel between Buddhist psychology and
Christian chemistry, Gémez dismisses the rapidly increasing number of es-
says and books on Buddhist psychology and its relation to modern psychol-
ogy written by psychologists and Buddhist scholars alike. No one, on the
other hand, is seriously suggesting that there is such a thing as Christian
chemistry. His reasoning here seems to be that Buddhists lack the tools and
methods of modern Western psychology, so whatever methods for studying
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the mind and whatever conclusions they may have drawn cannot be
deemed psychological. This same line of reasoning is the one used for ex-
cluding Buddhist philosophy from virtually all academic departments of
philosophy in Europe and America: if Buddhists don’t philosophize follow-
ing the same rules as Western philosophers, they don’t philosophize at all.
But if we should follow this line of reasoning ad absurdam, since Buddhism
does not even affirm the existence of a divine Creator who rules the uni-
verse, punishes sinners, and rewards the faithful, like the “genuine” religion
of Christianity, it can’t even be counted as a religion. It simply falls through
the cracks and counts for nothing at all.

It is true that Buddhism fails to fit neatly into any of our categories
of religion, philosophy, and science, for the simple reason that it did not
develop in the West, where these concepts originated and evolved. Bud-
dhism offers something fresh and in some ways unprecedented to our civ-
ilization, and one of its major contributions is its wide range of techniques
for exploring and transforming the mind through firsthand experience.
But many scholars of religion, including Buddhologists, appear incapable
of imagining that the Buddhist tradition may have developed ways of
knowing that have not already been developed in the West. Gémez, for in-
stance, refers to Buddhist meditations as forms of “ritualized behavior”
that are “rehearsed” in the hopes that “conforming” to such conduct will
transform oneself and others in favorable ways (368). Buddhologist Roger
R. Jackson similarly portrays Buddhist meditation as a type of ritual act
(Jackson 1999:231). While such characterizations are certainly valid for
some types of Buddhist meditation, they are profoundly misleading for
the practices of meditative quiescence (Samatha) and contemplative in-
sight (vipasyana), which are the two core modes of Buddhist meditative
training. Techniques of meditative quiescence entail the rigorous cultiva-
tion of attentional stability and vividness, methods having a strong bearing
on William James’s psychological theories of attention (Wallace 1998,
1999a). And the wide range of Buddhist techniques for the cultivation of
contemplative insight, based upon the prior training in refining the atten-
tion, also bear great relevance to modern theories of clinical and cognitive
psychology.

What many Buddhologists seem to do is stuff Buddhism into familiar
files, such as “religion” or “philosophy,” without attending closely to the
ways in which it does not fit our Western categories. Having comfortably
classified Buddhism in ways that do not challenge any of their preconcep-
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tions about religion, philosophy, or science, they conceive of the great pro-
ponents of traditional Buddhism over the ages in their own image: as schol-
ars who spent their time reading other people’s books and writing their
own books about other people’s books. While contemporary Buddhologists
may be validly regarded as professional scholars of Buddhism, few consider
themselves, or are considered by others, as professional contemplatives
within the Buddhist tradition. This contrast between scholarly profession-
alism and contemplative inexperience has introduced a glaring bias into
modern academic Buddhist scholarship (Wallace 1999b).

A flagrant example of this trend occurs in the writings of religionist Paul
Griffiths. In his extensive writings on the nature and goals of Buddhist
meditation, Griffiths candidly acknowledges that in terms of his own
methodology he does not even begin to address whether or not there actu-
ally are or were virtuoso Buddhist practitioners who claim to be able to en-
ter the meditative state called “the attainment of cessation” (nirodhasama-
patti), which is a primary goal of Buddhist meditation. On the basis of his
text-critical analysis of the attainment of this meditative state, he concludes
that it is analogous to “some kind of profound cataleptic trance, the kind of
condition manifested by some psychotic patients and by long-term coma
patients” (Griffiths 1986:11). Having drawn this conclusion, he does not
speculate on why Buddhist contemplatives would undergo long years of
training in philosophy (Wallace 1980), ethical discipline, attentional refine-
ment, and experiential, contemplative inquiry just to achieve a state that
could more readily be achieved through a swift blow to the head with a
heavy, blunt instrument. This is the type of absurd conclusion that emerges
from the Orientalist approach taken by so many Buddhologists since the in-
ception of this Western academic discipline (Almond 1988; Wallace 1999c).
What is most odd about this approach is that it is somehow deemed by its
advocates to be scientific. On the contrary, modern science emerged in part
as a rebellion against just this kind of nonempirical, dogmatic, scholastic
mode of inquiry!

Regardless of the commonly unscientific study of Buddhism in Western
academia, the question remains whether elements of Buddhism itself may
be considered scientific in some meaningful sense of the term. Wilson accu-
rately describes science as the “organized, systematic enterprise that gathers
knowledge about the world and condenses the knowledge into testable laws and
principles” (58). This enterprise is centrally concerned with the networks of
cause and effect across adjacent levels of organization, and it is character-
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ized by an empiricism that stands in stark contrast to the transcendentalism
that lies at the core of so much philosophy and theology.

Returning to the core theme of Buddhist theory and practice—the na-
ture and causal origins of suffering, the possibility of freedom, and the
causes that lead to such freedom—we see that Buddhism too is centrally
concerned with causality within human experience. In this sense it is a form
of naturalism, not transcendentalism. Buddhism, like science, presents itself
as a body of systematic knowledge about the natural world, and it posits a
wide array of testable hypotheses and theories concerning the nature of the
mind and its relation to the physical environment. These theories have al-
legedly been tested and experientially confirmed numerous times over the
past twenty-five hundred years, by means of duplicable meditative tech-
niques (Wallace 2000:103-118). In this sense, too, Buddhism may be better
characterized as a form of empiricism rather than transcendentalism. This
is not to deny, of course, the diversity of views among Buddhists about the
nature and significance of specific contemplative insights, rather, over the
history of science, in each generation, its theories and discoveries have also
been open to varying interpretations. A major difference between science
and Buddhism is that scientists largely exclude subjective experience from
the natural world and attribute causal efficacy only to physical phenomena.
Buddhism, in contrast, takes subjective mental phenomena at least as seri-
ously as objective physical phenomena and posits a wide range of interde-
pendent causal connections between them.

To take a specific example, to a much greater extent than modern psy-
chology Buddhism presents rigorous means of investigating the necessary
and sufficient causes of suffering and happiness. It is intent not only on
counteracting suffering once it has arisen but on identifying and counter-
acting the causes of suffering before it arises. All conditioned phenomena
arise from multiple causes, and the central theme of Buddhism is to identi-
fy especially the inner causes of joy and sorrow, for they have been found to
be more crucial than outer, physical causes. This is perhaps the most scien-
tific aspect of Buddhism, and it addresses issues in the realm of human ex-
perience and consciousness itself that have been largely overlooked by
modern science. Surely it is unscientific to declare that humans are prone to
dissatisfaction simply because of “human nature,” as is commonly assumed
in modern psychology!

Buddhist insights into the nature of the mind and consciousness are
presented as genuine discoveries in the scientific sense of the term: they can
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be replicated by any competent researcher with sufficient prior training.
But are the means by which these alleged discoveries have been made truly
rigorous? They are certainly not quantitative, nor do they lead to the for-
mulation of mathematical laws. But the criteria of rigor in one field, such as
the exploration of objective physical processes, may be superfluous or inap-
plicable in another, such as the exploration of subjective experience and its
relation to the environment. Whether a method is deemed rigorous or not
depends on what one is trying to achieve. In some contexts precise quanti-
tative measurement is crucial to rigorous observation, in others it is impos-
sible or irrelevant. In such cases new criteria of rigor need to be devised in
relation to the specific epistemic and pragmatic goals of the research.

One distinction commonly made between science and the contempla-
tive traditions of the world is that science entails collective knowledge,
whereas contemplative insights are always private and cannot be shared. As
Edward Wilson, points out, “One of the strictures of the scientific ethos is
that a discovery does not exist until it is safely reviewed and in print” (59).
What he means, of course, is that a discovery is not accepted within a scien-
tific community until it has been published and acknowledged. This valid
assertion cannot refute the obvious fact that a genuine discovery actually
takes place prior to its publication! And even after it is published a scientif-
ic discovery can normally be validated only by a relatively small number of
experts within a specific field of research. Other scientists and the general
public will, for the most part, accept the discovery on the basis of their faith
in the experts. This situation is not so different from discoveries made by
Buddhist contemplatives. The discoveries are made in terms of their own
firsthand experience. They may then be reported either verbally or in print,
and their claims are subject to peer review by their fellow contemplatives,
who may debate the merits or defects of the reported findings. Critiques by
anyone other than professional contemplatives are taken no more seriously
than critiques of scientific theories by nonscientists.

The assertion that Buddhism includes scientific elements by no means
overlooks or dismisses the many explicitly religious elements within this
tradition. As Stephen Jay Gould says of religion, Buddhism is very much
concerned with human purposes, meaning, and value. But, like science, it is
also concerned with understanding the realms of sensory and mental expe-
rience, and it addresses the questions of what the universe, including both
objective and subjective phenomena, is composed of and how it works. In
accordance with Langdon Gilkey’s portrayal of religion, Buddhism does ad-
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dress questions concerning the meaning and purpose of life, our ultimate
origins and destiny, and the experiences of our inner life. But the mere fact
that Buddhism includes elements of religion is not sufficient for singularly
categorizing it as a religion, any more than it can be classified on the whole
as a science. To study this discipline objectively requires our loosening the
grip on familiar conceptual categories and preparing to confront something
radically unfamiliar that may challenge our deepest assumptions. In the
process we may review the status of science itself, in relation to the meta-
physical axioms on which it is based.

EMPIRICAL SCIENCE AND THE DOGMA OF
SCIENTIFIC MATERIALISM

In this presentation of the salient features of science and scientific mate-
rialism, I shall refer frequently to the writing of Edward Wilson, who is both
a distinguished scientist as well as an articulate, self-avowed proponent of
scientific materialism and scientism. The extent to which I dialogue with
Wilson in this introduction may seem incommensurate with the fact that
he has so little to say about Buddhism. But scientific materialism as he so
well presents it is widely accepted by many scientists and nonscientists, and
it is this dogma in general that presents formidable obstacles to any mean-
ingful collaboration between Buddhism and science. Wilson points out five
diagnostic features of science that distinguish it from other modes of in-
quiry (53). 1. The first feature is repeatability, which is characteristic of ex-
periments in which the phenomena under study can be controlled. But this
is rarely possible in sciences such as astronomy, where the Scientific Revolu-
tion began, and geology, so it is not true of all the natural sciences. 2. The
second feature is economy, namely, the abstraction of knowledge in the
simplest and most aesthetically pleasing way possible. While simplicity may
be an objectively measurable quality, beauty is not. At this point Wilson
rightly points to an obviously subjective element in the formulation of sci-
entific theories. 3. The third feature is mensuration, which is to say that sci-
ence focuses on things that can be measured using universally accepted
scales. While quantitative measurements are perfectly appropriate for ob-
jective, physical phenomena, their application is less feasible for the scien-
tific study of subjective mental phenomena. This leaves science with two
options: (a) either to exclude subjective experience from the domain of sci-
ence, or (b) to acknowledge that the concept of rigorous measurement
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must be reappraised when studying the mind. 4. The fourth feature is
heuristics, which means that the best science stimulates further discovery.
The implication, of course, is that if a scientific dogma inhibits further dis-
covery it should be expelled from scientific thinking. 5. The final feature cit-
ed by Wilson is consilience, meaning that the scientific explanations that
survive are those that can be connected and proved consistent with one an-
other. If consilience is truly to unify all aspects of the natural world, as he
envisions, it must include the empirical study of subjective experience as
well as objective phenomena, but Wilson offers no strategy for unifying
both these elements of the natural world.

Like most other scientific materialists, Wilson conflates empirical sci-
ence with the metaphysical assumptions of scientific materialism, but I
shall now argue that the latter is actually a type of dogma that has long im-
peded discoveries especially pertaining to the mind and consciousness. By
the term dogma I mean a coherent, universally applied worldview consist-
ing of a collection of beliefs and attitudes that call for a person’s intellectual
and emotional allegiance. A dogma, therefore, has a power over individuals
and communities that is far greater than the power of mere facts and fact-
related theories. Indeed, a dogma may prevail despite the most obvious
contrary evidence, and commitment to a dogma may grow all the more
zealous when obstacles are met. Let us now turn to some of the fundamen-
tal assumptions of the dogma of scientific materialism.

Objectivism As a metaphysical dictate the principle of scientific objec-
tivism requires one to disregard that which is individual, private, uncon-
trolled, unique, and anomalous. Even though such events occur frequently
in the natural world, they are not included in the scientific picture of reali-
ty and so are not regarded as real. Thus, with a single metaphysical stroke of
the pen, subjective experience is written out of nature and consigned to the
status of an epiphenomenon or illusion. The affirmation of scientific objec-
tivism also implies a commitment to the view that, in Wilson’s words, “out-
side our heads there is freestanding reality. . . . Inside our heads is a re-
constitution of reality based on sensory input and the self-assembly of
concepts” (60—61). The proper task of scientists, he claims, is to correctly
align the subjective representation of reality inside our heads with the ob-
jective external world. What this implies, then, is that the objective world
lies beyond the subjective world of appearances, including all the evidence
from our senses, which exists only in our heads. Wilson correctly acknowl-
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edges that there is no objective yardstick on which to mark the degree of
correspondence between the objective world and our subjective representa-
tions (59). Therefore, as much as he tries to promote empiricism, in opposi-
tion to transcendentalism, he is in fact a transcendentalist with respect to
the very existence of the objective world and our knowledge of it. For the
“real world,” which is the domain of science as he understands it, tran-
scends all empirical data and can be known only indirectly, by way of the
representations inside our heads. While admitting that contemporary sci-
ence has no criteria of objective truth, Wilson places his faith in future dis-
coveries in the brain sciences, which he hopes will reveal the physical bases
of thought processes and thereby reveal the nature of the mind itself (Wil-
son 1998:60, 64).

Reductionism  Wilson places great store in the principle of reductionism,
which he describes as the cutting edge of science that breaks nature apart
into its natural constituents. As a research strategy, reductionism has
proved its usefulness countless times in the history of science. But this
guideline must be used wisely. In the brain sciences, for example, if one fo-
cuses one’s attention on the operations of individual subatomic particles,
atoms, molecules, cells, or even entire ganglia of neurons, this excessively
narrow vision can obstruct insight into the global processes occurring in
diverse regions of the brain. Moreover, if one focuses solely on objective
brain functions and ignores subjective mental events, this mode of reduc-
tionism prevents one from discovering mind-brain correlates. All one
learns about is the brain, which, by itself, reveals no objective evidence for
the existence of consciousness or subjective experience of any kind! Thus, if
one dogmatically assumes that the mind is composed of nothing more than
brain functions, as Wilson does, this fixation ensures that the mind, as it is
experienced firsthand, will remain a mystery. And if all our representations
of the objective world exist only in our minds, this type of reductionism
also leaves the objective world a transcendent mystery. In other words, Wil-
son’s commitment to ontological reductionism seems to undermine his
whole ideal of consilience.

Monism  Scientific materialists appear to be in wholehearted agreement
that the entire universe fundamentally consists of one kind of stuff, and
that is matter. Any divergence from this view, they claim, brings us in-
evitably back to an antiquated, discredited form of Cartesian dualism,
which posits the existence of two primary kinds of substances: mind and
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matter. But why should we limit our imaginations to these two options
alone? Consider the ontological status of numbers, including real numbers
such as the gravitational constant and Planck’s constant, as well as imagi-
nary and complex numbers, mathematical laws, space, time, ideas, sensory
and dream imagery, and consciousness. Why should we believe that all such
phenomena really consist of one type of stuff? Why could the natural world
not be comprised of a wide range of material and immaterial phenomena?
Only the dogmatic principle of monism prevents us from considering oth-
er possibilities.

Physicalism The research instruments of science, since the time of
Galileo, have been designed to measure physical phenomena only. Thus if
other types of phenomena exist, they must lie outside the domain of science
as it has developed thus far. Advocates of the metaphysical principle of
physicalism, however, have concluded that only those phenomena that can
be detected with the tools of science actually exist. The universe is believed
to consist solely of matter and its emergent properties. To understand this
principle, it is crucial to recognize that the matter in question is not the fa-
miliar stuff that we bump into in everyday experience. A rock held in the
hand, for instance, is experienced as having a certain color, texture, and
weight. But all those qualities are secondary attributes that exist, according
to Wilson, not in the objective world but as representations inside our
heads. The matter that is the fundamental stuff of the objective universe,
according to scientific materialism, exists independently of all such second-
ary attributes that arise only in relation to a conscious subject. The real
properties of matter are its inherent primary attributes that exist indepen-
dently of all modes of detection.

What does science know today about the nature of matter? Physicists
agree that matter consists of atoms, which in turn are made up of elemen-
tary particles such as electrons and protons. There are then further specula-
tions concerning quarks, superstrings, and so on with regard to the compo-
nent parts of elementary particles. But the actual nature of these
fundamental building blocks of the universe is somewhat shrouded in mys-
tery. Some physicists argue that atoms are emergent properties of space or
space-time. But which space are they referring to? There are actually count-
less possible spaces with their own geometries, each of which is equally
valid and self-consistent. Others maintain that atoms are not things at all
but are better viewed as sets of relationships (Wallace 1996:55).

Even if matter is regarded as some independent stuff existing indepen-
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dently in the objective universe, its mass and spatial and temporal dimen-
sions are not fixed or absolute but, according to relativity theory, depend
upon the inertial frame of reference from which they are measured. And, in
terms of quantum mechanics, it appears increasingly dubious whether the
elementary particles of matter have any discrete location independent of all
systems of measurement. Ever since the origins of quantum mechanics ex-
perts have expressed diverse views, ranging from the assertion that elemen-
tary particles exist independently as real, distinct entities to the view that
there is no objectively existing quantum realm at all (Herbert 1985)! As
physics continues to progress, the primary status of matter appears to be on
the decline. As physicist Steven Weinberg recently commented, “In the
physicist’s recipe for the world, the list of ingredients no longer includes
particles. Matter thus loses its central role in physics. All that is left are prin-
ciples of symmetry” (Cole 1999).

Upon confronting such startling lack of consensus about the nature and
primacy of matter, the physicalist may take refuge in the notion of energy
and its conservation as the primary stuff of the universe. But, once again,
one is bound for disappointment, for, according to physicist Richard Feyn-
man, the conservation of energy is a mathematical principle, not a descrip-
tion of a mechanism or anything concrete. He then goes on to acknowl-
edge, “It is important to realize that in physics today we have no knowledge
of what energy is” (Feynman, Leighton, and Sands 1963:4—2).

For scientific materialists such as Edward Wilson, signs of the existence
and primacy of matter are to be found everywhere, even though those signs
are all indirect (existing, as they do, as mere mental representations). Al-
though matter is never detected as an independently existent stuff in the
objective world, it is assumed to be the origin and basis of all that we expe-
rience. As to its actual nature, there have always been many competing
views, and the number of hypotheses does not appear to be on the decline.
Upon reflection, it seems that matter presently fills the role for the material-
ist that God has traditionally filled for the theist. And the diverse speculative
theories of “materialogians” provide little support for the belief that such
mysterious stuff can support the ontological burden of the entire universe
of subjective and objective phenomena.

The Closure Principle Whether or not immaterial phenomena exist, ad-
vocates of the closure principle maintain that they never exert any influ-
ences within the physical universe. That is, the universe is closed off from
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nonphysical causation. Wilson alludes to this assumption when he writes,
“The central idea of the consilience world view is that all tangible phenom-
ena, from the birth of stars to the workings of social institutions, are based
on material processes that are ultimately reducible, however long and tortu-
ous the sequences, to the laws of physics” (266). The implications of this
principle, of course, are enormous, both in terms of the boundaries of sci-
entific knowledge and the nature of human existence. One field in which it
is especially pertinent is the study of evolution. Wilson points out that “bi-
ological capacity evolves until it maximize the fitness of organisms for the
niches they fill, and not a squiggle more” (48), and that such evolution oc-
curs solely due to the laws of physics, with no immaterial influences. And
yet he goes on to admit that one cannot comprehend progressively the for-
mation of cells by understanding electrons or atoms. Rather, once one has
understood the cell, one can work backward to understand it in terms of
more basic elements. In other words, there’s an asymmetry of knowledge
here: the explanations of the physical sciences are necessary but not suffi-
cient for understanding biological processes (Wilson 1998:68).

Actually, if one insists that all biological and psychological processes are
ultimately reducible to the laws of physics, many facets of human exis-
tence, including those commonly deemed the most meaningful, remain in-
explicable. Since natural selection does not anticipate future needs, how
did it prepare the human mind for civilization before civilization existed?
How did the human mind evolve symbolic language, which was necessary
for igniting the exponentiation of cultural evolution? If the brain is noth-
ing more than a machine assembled not to understand itself but to survive,
as Wilson claims, how is it that humans have the capacity to develop such
a sophisticated brain science? Finally, if, as Richard Dawkins maintains,
and Wilson agrees, the human brain and sensory system evolved as a bio-
logical apparatus to preserve and multiply human genes (Wilson 1998:52),
how is it that we humans have the capacity to experience universal love and
concern for the welfare of the human race as a whole? As Dawkins admits,
such facts “simply do not make evolutionary sense” (Dawkins 1978:2).
What exactly doesn’t make sense? The capacity of the human mind to de-
velop symbolic language, the human yearning and ability to pursue truth,
whether by means of religion, philosophy, or science, and the human ca-
pacity for unconditional love and compassion? Shall we say these don’t
make sense? Or shall we abandon the metaphysical assumption that they
all inexplicably evolved due to natural selection—in accordance with the
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closure principle—even though this assertion violates a central principle of
evolution?

The assertion of the closure principle also has great ramifications for the
question of free will. If there is such a thing as freedom of the will, there
must be someone to exert that freedom, to make free decisions. But when
he addresses the question of the relation between the brain and the self,
Wilson writes, “Who or what within the brain monitors all this activity? No
one. Nothing. The scenarios are not seen by some other part of the brain.
They just are” (119). If there is no individual identity or self apart from
brain function, the question of free will seems moot. But Wilson doesn’t
leave it there. The hidden, cerebral preparation of mental activity, he claims,
gives the illusion of free will, and humans need this illusion for our survival.
The fact that it is an illusion, he assures his readers, is protected by the un-
graspable complexity of the material influences on the brain. In short, ac-
cording to scientific materialism our very survival depends in part upon the
maintenance of the illusion of free will. But if this is true, and scientific ma-
terialism has shown us that we do not even exist as individuals who make
real choices, it would follow that the proliferation of scientific materialism
is undermining our very chances of survival as a race. For once an illusion
is unveiled—for example, when a child is told that Santa Claus doesn’t real-
ly exist—its ability to influence the course of our lives is impaired.

The impact of the closure principle doesn’t stop even there. Humans are
concerned not only with survival and procreation but with the pursuit of
meaning and happiness. But meaning, Wilson writes, “is the linkage among
the neural networks created by the spreading excitation that enlarges im-
agery and engages emotion” (115). Concerning the pursuit of happiness, he
acknowledges that millions seek it and “feel otherwise lost, adrift in a life
without ultimate meaning,” but he suspects that it will eventually be ex-
plained as “brain circuitry and deep, genetic history” (260—261). He offers
no clue as to how humans might actually experience happiness, for this is
one more facet of human existence that does not make “evolutionary
sense.”

The picture, thus far, that scientific materialism gives us of the nature of
human existence appears bleak at best. Each of us, it maintains, is an organ-
ic robot, dominated by our brains, which are biologically programmed to
preserve and multiply human genes. Human identity, therefore is an illu-
sion, as is free will, and the pursuit and experience of meaning and happi-
ness finally boils down to neural activity operating under the impersonal
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laws of physics. But Wilson conceals the implications of this dismal vision
of reality when he writes that scientists “have begun to probe the founda-
tions of human nature, revealing what people intrinsically most need, and
why. We are entering a new era of existentialism—giving complete autono-
my to the individual” (297). To my mind, the strangest aspect of this view of
human existence is anyone would want to embrace it, when neither empir-
ical facts nor rational arguments compel one to do so.

THE RELIGIOUS STATUS OF SCIENTIFIC MATERIALISM

The preceding overview of the central tenets of scientific materialism
clearly reveals its status as a dogma that far transcends the domains of em-
pirical science. But, in the twentieth century in particular, it took on the sta-
tus of a religion. In Wilson’s presentation of scientific materialism he has a
great deal to say about the realm of human purposes, meaning, and value,
which Stephen Jay Gould argues is the sole domain of religion. Wilson also
writes at length on the meaning and purpose of life, our ultimate origins
and destiny, and the experiences of our inner life, which Langdon Gilkey re-
serves for religion. In scientific materialism the boundaries between science
and religion dissolve, and a new religion is presented as a substitute for all
traditional religions. The sacred object of its reverence, awe, and devotion is
not God or spiritual enlightenment but the material universe, which exists
transcendently, “outside out heads.” In other words, scientific materialism
appears to be a modern kind of nature religion, which has innumerable
precedents in the preliterate history of humanity (Goodenough 1998; Wal-
lace 2000:30—-39).

Edward Wilson, however, would have us believe just the opposite. All
traditional religions, he claims, are in fact hereditary, “urged into birth
through biases in mental development encoded in the genes” (257). There is
little in his work to suggest that he is aware of the extent to which the tenets
of his own creed of scientific materialism are rooted in the theological
premises of the Judeo-Christian tradition (Wallace 2000:41-56). In his view
the human mind evolved to believe in gods, but it did not evolve to believe
in biology. The empirical basis for this assertion is that throughout record-
ed history there is evidence humans have believed in a God or gods, where-
as biology has emerged only within the past few centuries. But there is no
evidence of humans believing in gods before the human mind developed
symbolic language, and that capacity remains unexplained in terms of the
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principles of natural selection. So if the use of symbolic language cannot be
explained in terms of evolution, as something encoded in the genes, the
same must be true of religion as well. Wilson overlooks this fact, and while
he claims to be an advocate of empiricism, pitting it against transcendental-
ism, when it comes to the origins of biology, he presents this as a mystery
that cannot be explained in terms of the natural laws of evolution! While he
inaccurately tries to naturalize religion by attributing it to evolution, he
transcendentalizes biology by setting it above the laws of evolution. Here is
a clear-cut move to sanctify his own field of scientific expertise, which
he claims, time and again, holds the key to the deepest questions of our
existence.

Lest there be any doubt about Wilson’s elevation of scientific material-
ism to the status of a new nature religion, he elaborates on this point with
great clarity. “If the sacred narrative cannot be in the form of a religious
cosmology,” he declares,

it will be taken from the material history of the universe and the human
species. That trend is in no way debasing. The true evolutionary epic, retold as
poetry, is as intrinsically ennobling as any religious epic. Material reality dis-
covered by science already possesses more content and grandeur than all reli-

gious cosmologies combined. (265)

He is advocating not some notion of nonoverlapping magisteria for science
and religion but an unambiguous conversion to a new creed, reflecting his
own early conversion from Christian fundamentalism to scientism. Such
conversion, he admits, “cannot be learned by pure logic; for the present
only a leap of faith will take you from one to the other” (238). The future
validation of this leap of faith, he encourages his readers, will eventually be
reached through the accumulation of objective evidence acquired by scien-
tists, with biologists leading the way. Thus the ultimate validation of this
creed rests on the authority of future biologists, who will take on the role of
messiahs to redeem humanity from ignorance and delusion.

Wilson acknowledges that he is an advocate not only of scientific mate-
rialism but of scientism (11), which appears to be the fundamentalist
branch of this nature religion. Like other religious fundamentalists
throughout the world, Wilson claims that his belief system is the sole way to
understand reality and it holds the keys for solving all humanity’s prob-
lems. Without the instruments and accumulated knowledge of the natural
sciences, he writes,
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humans are trapped in a cognitive prison. They are like intelligent fish born in
a deep, shadowed pool. . . . They invent ingenious speculations and myths
about the origin of the confining waters, of the sun and the sky and the stars
above, and the meaning of their own existence. But they are wrong, always
wrong, because the world is too remote from ordinary experience to be mere-

ly imagined. (45)

Without belittling in any way the extraordinary achievements of science in
shedding light on the objective world of physical phenomena, it must be
pointed out that it has left us mostly in the dark regarding the subjective
world of mental phenomena. As philosopher John Searle acknowledges, “In
spite of our modern arrogance about how much we know, in spite of the as-
surance and universality of our science, where the mind is concerned we are
characteristically confused and in disagreement” (Searle 1994:247). Ignor-
ing this oversight, Wilson declares that prior to the rise of science there was
only “the debris of millennia, including all the myths and false cosmologies
that encumber humanity’s self-image” (61). But if humanity devotes itself
to the sole leadership of science, “we will in time close in on objective truth.
While this happens, ignorance-based metaphysics will back away step by
step, like a vampire before the lifted cross” (62).

In short, apart from science, Wilson declares, “Nothing else ever worked,
no exercise of myth, revelation, art, trance, or any other conceivable means;
and notwithstanding the emotional satisfaction it gives, mysticism, the
strongest prescientific probe into the unknown, has yielded zero” (46). Giv-
en his distinguished career as a practicing scientist, one might hope that his
conclusion about a topic as significant as the deepest modes of religious ex-
perience would be based on compelling empirical evidence. Unfortunately,
in his evangelical zeal, Wilson throws to the winds any attempt to study this
subject objectively, rigorously, or thoroughly. In his sham attempt at com-
parative religious scholarship, he claims, “Within the great religions . . .
enlightenment . . . is expressed by the Hindu samadhi, Buddhist Zen
satori, Sufi fana, Taoist wu-wei, and Pentacostal Christian rebirth. Some-
thing like it is also experienced by hallucinating preliterate shamans” (260).
This facile conclusion is the sole reference in his book that he is even aware
of the existence of non-Western religious traditions. But judging by his un-
critical way of tossing them all together and all but equating them with hal-
lucinations of preliterate shamans, religious scholars might prefer that he
ignored them completely.
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While scientific inquiry is characterized by careful observation, rigorous
analysis, and open-mindedness that allows one to question even one’s most
cherished assumptions, these exemplary qualities seem to be flagrantly
missing in Wilson’s advocacy of scientific materialism. Even though the sci-
entific tradition includes both elements—of empirical science and dogmat-
ic scientific materialism presented as a nature religion—it would be mis-
guided to label science as a whole a religion. But Buddhism, too, includes
elements of rigorous experiential inquiry and rational analysis as well as ex-
plicitly religious elements. If it is misleading to categorize science as a reli-
gion—despite the common conflation of science with scientific material-
ism—it is equally misleading to categorize Buddhism as a religion to the
exclusion of its scientific and philosophical elements. Buddhist science, if
we acknowledge that such may exist, is certainly no substitute for modern
science. Buddhism has no sophisticated theory of the brain or methods for
exploring it, nor has it devised any body of objective knowledge compara-
ble to modern physics, chemistry, and biology. On the other hand, modern
science has left us humanity in the dark as to the nature and potentials of
consciousness, subjective experience and its relation to the objective world,
and the pursuit of a life of meaning and fulfillment. Once science is freed
from the ideological shackles of scientific materialism, its modes of open-
minded inquiry may well complement those of Buddhism and other an-
cient contemplative traditions.

THE DOGMA OF POSTMODERNISM

While scientific materialism dominates much of the thinking in the nat-
ural sciences, and has made deep inroads in capturing the imagination of
the public at large, postmodernism continues to exert a considerable influ-
ence in the social sciences and humanities. Despite some deep ideological
differences between them, many intellectuals have adopted both views, with
the tenets of postmodernism laid over those of scientific materialism, like
an eiderdown comforter laid over a granite mattress.

A fundamental tenet of postmodernism that can be launched against
any dialogue or collaboration between Buddhism and science is the princi-
ple of cultural particularism, which asserts that different societies are cultur-
ally unique, incommensurable, and hence fundamentally unknowable by
outsiders (Patton and Rav 2000:7). This would imply that the various
schools of Buddhism are culturally unique to the Asian societies in which
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they developed, therefore their theories and methods of inquiry cannot be
compared to those of science. While it is certainly true that different soci-
eties are culturally unique, and an outsider’s knowledge of a society will
never be identical to that of an insider, to absolutize this principle is to un-
dermine any pursuit of cross-cultural or interdisciplinary understanding.
When this line of reasoning is extrapolated to its logical conclusion, it im-
plies that none of us can really understand anyone else, nor should we try,
for each person is unique and fundamentally unknowable by others. In oth-
er words, this principle provides a recipe for the breakdown of empathy and
dialogue, which in turn leads to the erosion of human civilization itself.

Undeterred by the implications of their stance, postmodernists empha-
size differences over similarities whenever two fields, disciplines, or asser-
tions are compared. Differences they assume to be somehow “real” and “ob-
jective,” whereas similarities are deemed “imaginary” and thought to exist
only in the subjective mind of the beholder (Patton 2000:157). This view goes
hand in hand with the theme of the “social construction of reality,” which is
widely ignored or ridiculed in the sciences but still fashionable in the hu-
manities. When presented with the suggestion that any type of religious
experience reveals an aspect of reality, or the suggestion that there may be
common insights between, say, Buddhism and science, postmodernists
commonly respond with alarm or derision. Their metaphysical assumptions
simply do not allow for such an occurrence as a matter of principle.

Having declared that the worldviews of “the other” are fundamentally
unknowable, many postmodernists adopt the elitist Foucauldian premise
that what a religious tradition says of itself is not what it is really about.
Specifically, religions commonly claim to portray the relation of the human
to ultimate reality. But Foucault claims, on the contrary, that this is not
what religions are really about. What they are actually about is relationships
of power: who has it, how do they get it, and how do they wield it? It is ab-
surd, of course, to deny that power has a significant role in the formulation
of religious doctrines. But the reductionistic claim that this is all there is to
religion implies that the outsider, specifically the postmodernist, can know
“others” better than they can know themselves. When applied to the study
of Asian religions, this form of methodological condescension has been la-
beled “Orientalism,” but it persists despite numerous, cogent critiques.

Postmodernism does not, of course, limit itself to a critique of religion.
Its broader claim is that it is impossible to determine finally the “truth” of
any particular worldview or vision, whether traditional or modern. This
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conclusion can be seen to stem from a sober reflection upon the transience
of so many theological and scientific assertions that have been held virtual-
ly sacrosanct at one time or other, only to be later proven false. But this
postmodernist assertion is itself a truth claim, and few of its advocates dis-
play any doubt whatsoever about having finally determined the truth of this
matter. The insistence on the lack of absolute truth in any worldview other
than postmodernism appears to be one of the fundamental articles of faith
of this dogma, which indicates its close similarity (dare we say the word?)
with scientism and other forms of fundamentalism. In short, the very asser-
tion that no one can determine with complete certainty the validity of any
truth claim implies that the one who makes this assertion has absolute
knowledge about the limits of knowledge of everyone else! Whatever the
merits of postmodernism, modesty is not its long suit.

Another recurrent theme in postmodernist literature is the primacy of
aesthetics. Not only philosophy but science itself is viewed more as an art
form than a rigorous pursuit of objective knowledge. Needless to say, this
hypothesis has little appeal in the scientific community, nor has it persuad-
ed the media, the general population, or governments, who consistently al-
lot greater funding and support to scientific research than the fine arts and
humanities.

This same theme is prevalent in the postmodernist evaluation of reli-
gion. In light of the differences between the doctrines of the world’s reli-
gions and other worldviews, Roger Jackson writes, “The choice, in short, is
an aesthetic one, for that may be the only sort of choice that, in a postmod-
ern setting, remains open” (Jackson 1999:238). Those who are not under the
sway of the metaphysical injunctions of postmodernism happily have a va-
riety of choices as to how to choose among alternative worldviews. But
postmodernists, according to Jackson, have only one option, meaning no
choices at all. Shall we apply this same rule to all choices among competing
theories and hypotheses? When presented with diverse scientific theories,
philosophical ideas, ethical principles, and religious views, shall we choose
only those that we somehow find aesthetically pleasing? Once again, post-
modernism appears to present a recipe for the collapse of all intellectual
and empirical rigor in the pursuit of understanding. As religionist Kimber-
ley C. Patton cogently concludes, as a result of following the dictates of
postmodernism, “we end up . . .only talking about ourselves and our own
prejudices, victims of a kind of narcissistic epigraphy that poses as method-
ological sophistication” (Patton 2000:166).
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In all traditional accounts of the Buddha’s teachings and later Buddhist
writings on contemplative practice, philosophy, ethics, and so on it is
patently obvious that numerous truth claims are made concerning a wide
range of subjective and objective phenomena. As mentioned before, Bud-
dhism begins with the Four Noble Truths, which consist of one truth claim
after another. But despite the overwhelming evidence of this obvious fact,
postmodernists still try to conceal this with their appeal to aesthetics. Once
again, they, as outsiders, assume to have knowledge of Buddhism that over-
rides and refutes the traditional views of its own advocates. Numerous Bud-
dhist contemplatives have made the astonishing claim, allegedly based on
their own experiences, that humans can meditatively train their minds to
such a degree that they can experientially discover the reality of individual
experience following death and prior to conception. And they make many
other extraordinary truth claims about the nature and capacities of human
existence, including the possibility of realizing the ground of being and
achieving enlightenment. But postmodernists refute in principle the possi-
bility of any such knowledge. Like the clerics who challenged Galileo’s dis-
coveries through his telescope, they claim to know beforehand what can
and cannot be known through the aided senses. In the case of scientific re-
search, the physical senses have been enhanced and extended with the use of
technology. In the case of Buddhism and other contemplative traditions,
the faculty of mental perception has been allegedly enhanced and extended
through the cultivation of extraordinary states of meditative concentration
and techniques for cultivating insight. But most contemporary Buddholo-
gists are more prone to scholastic rumination than they are to the discipline
of devoting years to rigorous contemplative training. Postmodernism, in
the final analysis, provides the modern intellectual with the easiest way pos-
sible of coping with the diversity of scientific, philosophical, and religious
worldviews. No precise intellectual analysis is required and no rigorous ex-
periential investigation is needed. Instead, simply regard all Buddhist truth
claims not as propositions to be proved or refuted but simply as metaphors
or images that help to form the imaginative and affective landscape in
which Buddhists live and move and have their being (Jackson 1999:231).
Jackson refers to this strategy as cutting Buddhism back to its “bare doctri-
nal bones” (236). But in his rejection of the validity of the Four Noble
Truths, past and future lives, and the attainment of enlightenment, he actu-
ally serves up an eviscerated filet of Buddhism that is free of all the bones of
contention between Buddhism, scientific materialism, and postmodernism.
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Oddly enough, this postmodernist interpretation of Buddhism does not
compel Jackson to jettison Buddhism altogether. Rather, having adopted his
aesthetic approach to Buddhism, he claims he could still praise enlightened
beings for qualities he doubts they, or anyone, literally could possess. He
could vow to liberate sentient beings in future lives he doubts they would
experience. And he could contemplate as primordially pure a mind he is
not convinced is more than a by-product of the brain (237). All this is eerily
similar to Edward Wilson’s encouragement to believe in free will, to contin-
ue in ritual verbal references to God, to show deference toward the Bible
and communal respect as ministers and rabbis bless civil ceremonies with
prayer—even though one is confident that all of this has no basis in reality.
According to Wilson’s scientific materialism and Jackson’s postmodernism,
our lives will be more meaningful and fulfilling if we pretend to believe in il-
lusions that we assume to be false. During the twentieth century, when ad-
vocates of scientific materialism, under the banner of communism, were
systematically slaughtering tens of thousands of religious believers, destroy-
ing monasteries, temples, and churches, burning religious books, and force-
fully banning all behavior suggestive of religious practice, it is hard to imag-
ine that such make-believe religion would have provided any solace or
support for the victims of this ideological warfare and genocide. Such a
contrived approach to religion is viable only when little or nothing is at
stake. As soon as the balloon of such pretense is struck with the sharp edge
of an existential crisis, it pops.

From a Buddhist perspective scientific materialism falls to the extreme
of metaphysical realism, which claims knowledge of absolutely objective re-
alities. As Edward Wilson acknowledges, there is no objective yardstick on
which to mark the degree of correspondence between the objective world
and our scientific representations of it. All scientific knowledge is mediated
by specific modes of observation, experimentation, and analysis. And the
hypothetical objective world that allegedly exists independently of all such
mediation, is, as Kant pointed out long ago, forever beyond our ken. A Bud-
dhist evaluation of postmodernism, on the other hand, suggests that it falls
to the opposite extreme of nihilism and solipsism.

The tenets of scientific materialism have guided scientific research in
many useful ways and have provided the theoretical grounding for many
technological advances. Postmodernism has enriched human understand-
ing by pointing out the culturally embedded nature of both scientific and
religious theories. After postmodernism the role of cultural context can no
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longer be ignored or marginalized, as has so often been done in both scien-
tific and religious writings. In short, both scientific materialism and post-
modernism have proven their pragmatic usefulness in a variety of ways. But
when they take on the role of a dogma and claim to present a realistic way
of viewing reality as a whole, they are disastrous both for the individual and
society at large.

THE WAY OF DIALOGUE AND COLLABORATION

There is nothing trivial about the differences in views among the world’s
religions or between science and Buddhism in particular. But understand-
ing the relations among these modes of inquiry is not facilitated by reduc-
ing religious beliefs to genetic programming or by reducing the differences
among diverse worldviews to their cultural situatedness. There is no scien-
tific evidence to support the notion, for example, that the origin of Chris-
tian doctrine of the Trinity or Buddhist doctrine of the three embodiments
of the Buddha can be explained in terms of genetic programming. And it is
equally preposterous to explain away the origins of these theories solely in
terms of the sociopolitical climates of Israel or India two thousand years
ago. Christianity, Buddhism, and other world religions have become global
phenomena; they are embedded everywhere, as is science.

How then might one grapple with the differences among the truth
claims of diverse religions and science? One alternative is to take a position
of cultural relativism regarding others’ beliefs—asserting that they are valid
and useful for their adherents—while maintaining an absolutist stance for
one’s own beliefs—insisting that they are uniquely valid in the sense of de-
picting reality as it truly is. One advantage of this asymmetrical perspective
regarding one’s own and others’ views is that it enables one to appreciate
the diversity of worldviews corresponding to the predilections and intellec-
tual capacities of different cultures and individuals. In effect, one regards
others’ religious beliefs as if they were medicines appropriate for their spe-
cific spiritual needs and inclinations. This makes sense if one believes the
primary function of religions is to help people overcome vices, cultivate
virtues, and find happiness. From this perspective one might still maintain
that some views of specific religions are more profound or authentic than
others, but one would reject the notion that there is one religion that is the
best for everyone, just as there is no one medicine that is the best for all.

The above perspective is, in effect, taking a realist stance regarding one’s

25



26

Introduction: Buddhism and Science

own religion, and an instrumentalist, or even utilitarian, stance regarding
others’ religions. Traditional Buddhists who adopt this perspective, for in-
stance, still think non-Buddhists are subject to the effects of mental afflic-
tions and to the karmic consequences of their deeds in future lives. And
they believe that scientific materialists still experience a continuity of indi-
vidual consciousness after their own death, however firmly they might deny
this possibility. Likewise, Buddhists believe the aggregates of the body and
mind are impermanent, subject to suffering, and are devoid of an unchang-
ing, unitary, independent self. Those who disagree with these defining
themes of Buddhist doctrine are thought to be wrong, for these are consid-
ered by Buddhists to be universal truths.

Buddhism does not define itself as a religion or as a science, and tradi-
tionally it has made no distinction between religious truths and scientific
truths. H. H. the Dalai Lama, who has taking a leading role in dialogues be-
tween Buddhism and science, has repeatedly claimed that if compelling sci-
entific evidence refutes any Buddhist assertion, Buddhists should abandon
their own discredited assertion. This attitude stems, presumably, from the
Buddhist belief that sentient beings are fundamentally subject to suffering
because of ignorance and delusion, and the way to freedom is by coming to
know reality as it is. Thus, if scientific research illuminates errors in Bud-
dhist doctrine, Buddhists should be grateful for such assistance in their own
pursuit of truth. In other words, the Dalai Lama is flatly rejecting the notion
of nonoverlapping magisteria between Buddhism and science. And he
equally rejects the postmodernist notion that Buddhist assertions are not
subject to verification or refutation but rather consist simply of metaphors
that are to be appraised for their aesthetic appeal alone.

Buddhism, of course, is not the only religious tradition to make truth
claims that are of great importance to its adherents. Thus, a false dichotomy
is maintained when one assumes a stance of cultural relativism regarding
others’ religious assertions while taking a realist stance regarding scientific
assertions or one’s own religious beliefs. Moreover, especially when it comes
to the nature of human existence, and specifically the nature of the mind,
consciousness, and the human soul, the notion of nonoverlapping magiste-
ria between religion and science is simply untenable. I would therefore sug-
gest that a uniform ontological stance, combined with a wide range of
modes of investigation and analysis, should be adopted in the evaluation of
truth claims from all religions and branches of science.

The way forward, I would argue, is through mutually respectful dia-
logue and collaboration in both empirical and theoretical research. This en-
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tails reaching out across disciplines and cultures to increase mutual under-
standing of areas of common interests. In terms of the interface between
Buddhism and science, we must be self-conscious of the assumptions we
bring to Buddhist studies, while entertaining the possibility of learning
about the world from Buddhism, as opposed to studying this tradition
merely as a means to learn about Buddhism. The aspects of Buddhism that
are most inviting for such interdisciplinary inquiry are those that are acces-
sible to empirical and analytical inquiry. Moreover, such research will take
fully into account the experiences of Buddhist practitioners, of the present
and the past, and not focus on texts alone. In this way Buddhism may be
viewed as a form of “natural philosophy” (the label for early European sci-
ence), challenging us to ask the deepest possible questions (as in religion)
by means of rigorous logical analysis (as in philosophy) and empirical in-
vestigation (as in science). This way of grappling with Buddhist truth
claims seeks not only an objective appraisal of the textual doctrines of Bud-
dhism but also its claims of experiential insights. And the objective apprais-
al of the latter may require testing these assertions by engaging in the Bud-
dhist practices oneself, just as one might test a scientific theory by running
experiments oneself.

In her insightful essay, “Dialogue and Method: Reconstructing the Study
of Religion,” religionist Diana L. Eck comments that a hallmark of Oriental-
ism was the accumulation of knowledge about the colonized “other,” with-
out listening to the voice of the other. Moving beyond Orientalism, she
points out, means entering the methodological terrain of dialogue, a way of
working in which the situatedness of both our own voices and the voices of
those we study become integral to the process of understanding (Eck
2000:140). The scientific engagement with Buddhism can shed a fresh light
on our own subjectivity, our own language, and our own categories, for ex-
ample, of religion, science, and philosophy. By recognizing the unique con-
texts of both Buddhism and science, all participants in such dialogue may at
least begin to escape from the tendency to unwittingly attribute a privileged
status to our own preconceptions. Surely this is sufficient reason to engage
in such a cross-cultural and interdisciplinary pursuit of understanding.

References

Almond, P. C. 1988. The British Discovery of Buddhism. Cambridge: Cambridge
University Press.

27



28

Introduction: Buddhism and Science

Cole, K. C. 1999. “In Patterns, Not Particles, Physicists Trust.” Los Angeles Times,
March 4,1999.

Dawkins, R. 1978. The Selfish Gene. New York: Oxford University Press.

1999. “You Can’t Have It Both Ways: Irreconcilable Differences.” Skeptical
Inquirer, July/August.

Eck, D. L. 2000. “Dialogue and Method: Reconstructing the Study of Religion.” In
K. C. Patton and B. C. Rav, eds., A Magic Still Dwells: Comparative Religion in
the Postmodern Age, pp. 131-149. Berkeley: University of California Press.

Feynman, R., R. B. Leighton, and M. Sands. 1963. The Feynman Lectures on
Physics. Reading, Mass.: Addison-Wesley.

Gilkey, L. 1985. Creationism on Trial. Minneapolis: Winston.

Go6mez, L. 1999. “Measuring the Immeasurable: Reflections on Unreasonable Rea-
soning.” In Roger R. Jackson and John Makransky, eds., Buddhist Theology:
Critical reflections by Contemporary Buddhist Scholars, pp. 367—385. Surrey:
Curzon.

Goodenough, U. 1998. The Sacred Depths of Nature. New York: Oxford University
Press.

Gould, S. J. 1999. Rocks of Ages: Science and Religion in the Fullness of Life. New
York: Ballantine.

Griffiths, P. J. 1986. On Being Mindless: Buddhist Meditation and the Mind-Body
Problem. La Salle: Open Court.

Harvey, V. 1981. The Historian and the Believer. Philadelphia: Westminster.

Herbert, N. 1985. Quantum Reality: Beyond the New Physics. Garden City, N.Y.:
Anchor/Doubleday.

Jackson, R. R. 1999. “In Search of a Postmodern Middle.” In Roger R. Jackson and
John Makransky, eds., Buddhist Theology: Critical Reflections by Contemporary
Buddhist Scholars, pp. 215—246. Surrey: Curzon.

King, R. 1999. Orientalism and Religion: Postcolonial Theory, India, and “The Mys-
tic East.” London: Routledge.

Patton, K. C. 2000. “Juggling Torches: Why We Still Need Comparative Religion.”
In K. C. Patton and B. C. Rav, eds., A Magic Still Dwells: Comparative Religion in
the Postmodern Age, pp. 153—171. Berkeley: University of California Press.

Patton, K. C. and B. C. Rav. 2000. “Introduction.” In K. C. Patton and B. C. Rav,
eds., A Magic Still Dwells: Comparative Religion in the Postmodern Age, pp. 1-19.
Berkeley: University of California Press.

Searle, J. R. 1994. The Rediscovery of the Mind. Cambridge: MIT Press.

Wallace, B. A. 1980. The Life and Teachings of Geshé Rabten. London: George Allen
and Unwin.

1996. Choosing Reality: A Buddhist View of Physics and the Mind. Ithaca:

Snow Lion.

1998. The Bridge of Quiescence: Experiencing Tibetan Buddhist Meditation.

Chicago: Open Court.

1999a. “The Buddhist Tradition of Samatha: Methods for Refining and

Examining Consciousness.” Journal of Consciousness Studies 6(2—3): 175-18;.




B. ALAN WALLACE

1999b. “Three Dimensions of Buddhist Studies.” In Roger R. Jackson and

John Makransky, eds., Buddhist Theology: Critical reflections by Contemporary

Buddhist Scholars, pp. 61—77. Surrey: Curzon.

1999¢. “The Dialectic Between Religious Belief and Contemplative

Knowledge in Tibetan Buddhism.” In Roger R. Jackson and John Makransky,

eds., Buddhist Theology: Critical Reflections by Contemporary Buddhist Scholars,

pp- 203—214. Surrey: Curzon.

2000. The Taboo of Subjectivity: Toward a New Science of Consciousness.
New York: Oxford University Press.

Wilson, E. O. 1998. Consilience: The Unity of Knowledge. New York: Knopf.

29






PART 1

Historica[ Context







In this opening essay, Buddhologist José Ignacio Cabezon presents an illu-
minating overview of the historical interface between Buddhism and sci-
ence, emphasizing the structural and typological facets of this interrela-
tionship. In first addressing the study of Buddhism and Buddhists as
objects of scientific inquiry, he raises important ethical concerns. In what
sense, for instance, can Buddhist meditators safely be regarded as “in-
formed and consenting subjects” in such research? And to what degree
might positive scientific findings inadvertently legitimize certain Bud-
dhist orders or sects, thereby exacerbating social tensions that already ex-
ist within Buddhist communities?

As he questions the status of Buddhism as an object of inquiry in the
history of science, Cabezén critiques familiar diagnoses that allegedly ac-
count for the rise of science in Europe and its failure to emerge in Asia. He
then proceeds to analyze the relation between Buddhism and science in
terms of three models: conflict/ambivalence, compatibility/identity, and
complementarity. In the third of these models, arguably the most interest-
ing and provocative, he points out that Buddhism and science are pre-
sented as being able together to contribute epistemically to a more com-
plete way of knowing a common subject. Whether the difference between
them is identified principally in terms of content, method, or goal, the
limitations of each is thought to be overcome by bringing them together
in a harmonious way. But he goes on to point out the dangers of reifying
metaphors for Buddhism and science in ways that silence their voices and
insights into matters where they may be incompatible. In conclusion,
Cabezon expresses his thoughts concerning the future of the conversation
between Buddhism and science in ways that may well lead to deeper and
richer dialogue and collaboration.






José Ignacio Cakezén
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PREAMBLE

It is the purpose of this essay to consider some of the ways in which
Buddhism and science have engaged each other: to take stock of the histor-
ical interaction of these two spheres, and to suggest, by way of conclusion,
some directions for future engagement. Some caveats are in order at the
outset, however. Although I use the terms Buddhism and science through-
out, I am not unaware of the problems involved with the use of such gener-
alities. Both Buddhism and science are of course highly internally differen-
tiated categories. At times I will resort to evoking some of that internal
structure (e.g., when I discuss the biological theory of evolution or Indian
Buddhist views of matter). But I do not apologize for the fact that on other
occasions I am painting a picture in broad strokes.

First of all, part of my goal in this essay is to consider the ways in which
scientists and scholars of Buddhism have themselves depicted their mutual
interaction. It is clear that, especially in their earliest encounters, that en-
gagement was rhetorically constructed as one between Buddhism and sci-
ence generally. To the extent that my remarks are a historical characteriza-
tion of that encounter, then, it is fitting that I resort to the categories the
participants in that encounter themselves utilize. Second, even more dis-
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tinct categories, like evolution and Tibetan Buddhism, are themselves gener-
alities. The point of course is that there is no escaping generality. A brush
stroke is always broad by comparison to one that is finer. Finally, and more
pragmatically, there is always a place for generalities as long as one remains
mindful of the fact that in the process of resorting to them one is sacrificing
detail.

Although I will be dealing here with many different time periods, this
essay does not purport to be anything even remotely close to a complete
historical overview of the interaction of Buddhism and science. If anything,
I am more interested in characterizing this interaction in structural and ty-
pological, rather than in historical, terms, although even here the reader
will find, as I have, the complexity of the real historical engagement of these
two spheres evades even this form of categorization. This being said, it is my
hope that this essay will be provocative, if only as a starting point for others
who, like me, would seek to make some explanatory sense of the complex
interactions of Buddhism and science and some normative suggestions for
their future intercourse.

BUDDHISM AS THE OBJECT OF SCIENCE

The earliest encounters between Buddhism and science cast Buddhism
not as the partner of science in a dialogue, but as the object of scientific in-
quiry. It was the Enlightenment penchant for modeling the humanities af-
ter the natural sciences that led to the rise of the “science of religion.” As
Buddhism came within the purview of this new “science,” there emerged,
on the one hand, the rise of Buddhist philology, perceived as the application
of systematic scientific principles to the study of Buddhist texts, and, on the
other, the rise of the social scientific study of Buddhist cultures. In this way
Buddhist texts and societies became fodder for the “scientific inquiries” of
figures like Max Mueller and Max Weber. That today we find Religionwis-
senschaft as a movement much less neutral, much less the disinterested and
objective analysis of pure fact, and much more theory and theologically
laden than did the founding fathers of the discipline does not belie the fact
that for these late nineteenth-century scholars Buddhism was to be ap-
proached as the object of such a science.

More important, this early rhetoric, a rhetoric that cast Buddhism as the
subject matter of scientific inquiry, has in many ways set the tone for one
important strand in the encounter between Buddhism and science, even to
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the present day. Such a mode of interaction is presumed in a good deal of
current sociological and anthropological work being done in regard to
Buddhist cultures and societies. And it is of course the dominant model in
much of the psychological and neuroscientific work currently being under-
taken in regard to Buddhist meditation.

At the risk of digression, I consider this form of encounter—the objecti-
fication of Buddhism, and especially Buddhists, by science as part of a sci-
entific research program—to be sufficiently important to warrant some
further remarks at this point. There is, of course, an inherent danger in the
scientific objectification of subjects in an experimental setting. The peril
lies in the possibility that those being tested come to be considered mere ob-
jects and thus dehumanized. Such a problem becomes especially acute
when subjects are separated from researcher not only by professional but
also by cultural distance. One way to lessen the negative effects of scientific
experimental objectification—a tack taken by a group of researchers, to
which I myself belong, studying the effects of meditation in a group of Ti-
betan monks'—is to involve the subjects, to whatever extent possible, in the
actual planning and execution of experiments, that is, to acknowledge them
as intellectual equals and thus to give them a voice as colleagues. But even
when this is done, casting Buddhists’ collective or individual behaviors, or
their bodies, in the role of examined object is an enterprise fraught with
ethical perils. My purpose in bringing this up is not to suggest that this
form of encounter is to be avoided but only that it requires a great deal of
forethought.

My own work as part of the research group mentioned above has made
it clear to me that there are ethical issues involved in the cognitive scientific
testing of Tibetan meditators that go beyond those traditionally covered
and disposed of as part of traditional human subjects research screening.”
Some of these are the result of cultural/religious factors that are unique to a
Buddhist (and especially a Tibetan Buddhist) setting. For example, in a tra-
dition where the wishes of the spiritual master are considered almost sacro-
sanct, how much freedom of choice do potential subjects really have if they
know, or even believe, that their teacher or mentor is in favor of the pro-
gram of testing? Other issues concern the procedures and effects of testing.
Does mere participation in such experiments have a negative impact on a
retreatant’s meditative life? What responsibility does a researcher have to
share the results of experiments with subjects? How might such results—
both positive and negative—be interpreted by subjects, and what effects
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might such interpretations have on their personal practice? Even apart from
the obvious interruption to a retreatant’s isolation, can we say with certain-
ty that, as regards the actual testing, apparently noninvasive procedures like
EEGs will have no negative effects on the subtle physiology that a monk re-
lies upon and manipulates in the more advanced forms of meditation, to
take just one example of a real-life concern that emerged from our conver-
sation with monks? And even assuming that one could be certain of this,
which I think arrogant, is it not possible that a mediator’s subsequent prac-
tice might be negatively affected by the mere belief that such testing might
have negative consequences? How do we weigh the value of the knowledge
gained from testing against the possible negative effects it might have on the
subject being tested?

In addition, there are a host of ethical questions that have to do with the
effects of research, not on the individual but on the society at large. When
research is conducted on a specific sample of adepts from a particular reli-
gious tradition or from a particular subschool within a religious tradi-
tion—say, monks from a particular school of Buddhism—might “positive”
results be socially interpreted as validating the meditative techniques or ex-
pertise of adepts of that school over others? Might this exacerbate already
existing forms of interreligious rivalry or intrareligious sectarianism? Given
that science is such an extremely powerful legitimizing force, how can such
research avoid serving as a scientific imprimatur to social tensions that al-
ready exist between cultures or within a single society, or, worse, create new
tensions? Can anonymity and confidentiality prevent this? What degree of
anonymity, if any, should be required to assure that this does not occur?

Still other issues arise from the different presuppositions of Western sci-
ence and Buddhism as worldviews. How can an intellectual rapprochement
be achieved between the prevailing philosophical view of cognitive scien-
tists, most of whom hold to strict mind-brain identity, and Buddhists, who,
believing that the mind is nonmaterial, are dualists? It is true that one could
envision such a rapprochement taking place on a ground where each side
took a more nuanced position—the scientist eschewing materialist reduc-
tionism and the Buddhist granting the possibility that mental states could
have physical, and therefore measurable, correlates. However, such conver-
sations, and reconciliation of views, have rarely taken place prior to actual
experimentation, and this once again raises ethical issues. Where a subject’s
ignorance of the nature and presuppositions of an experimental design can
lead to fear, how much agreement must exist as a prerequisite for conduct-
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ing research? What responsibility does a scientific researcher have to estab-
lish such consensus prior to testing?

Again, I will reiterate that my purpose here is not to argue against the
objectification of Buddhism, or of Buddhists, by science, but simply to note
that when this becomes a dominant mode of interaction between the two
spheres there arise ethical issues to be sorted out, ethical issues that are in
many ways more weighty than those arising when the mode of interaction
is one of conversation.’

BUDDHISM AS OBJECT OF INQUIRY IN THE HISTORY
OF SCIENCE

Not surprisingly, historians of science have long been concerned with
etiological questions. In particular, they have sought to identify those fac-
tors which, by their presence in European culture, and their absence else-
where, have brought about the rise of science. In this regard, Asian cultures
have served for them as a kind of control. Concerned to establish the his-
torical circumstances that led to the emergence of science in Euro-Christian
society, it becomes natural to construct the rest of the world, including
Buddhist Asia, as the barren and infertile site out of which science failed to
arise.* It goes without saying that this kind of historiography begs to be
subjected to the kind of literary critical analysis that weaves out the rhetor-
ical construction of the other and its relationship to questions of race, gen-
der, power, empire and its demise, but this of course is impossible here.’
Suffice it to say that in much of this writing, and despite the subsequent an-
tagonism between science and Christianity, it is precisely the Christian
worldview that comes to be characterized as the causal sine qua non to the
rise of science. Hence, Jaki (1974, 1985) believes that he explains Western Eu-
rope as the unique historical locus of the rise of science by identifying those
factors within its Christian worldview that permitted its emergence: a
monotheism that, in contradistinction to pantheism, led to a deanimized
view of nature, a notion of the will of God as ascertainable and compatible
with the existence of physical laws, and a noncyclical view of time, epito-
mized by the event of the Incarnation. Jaki contrasts the Indian notion of
cyclical time, as instantiated, for example, in the doctrine of world-cycles,
or yugas, to the notion of linear time, which, because of its focus on the
“uniqueness of events,” serves as a foundation for the kind of empirical ob-
servation that is necessary to the emergence of science.
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Jaki’s work is by no means ill-informed about the views of the various
religions he examines, nor does it lack nuance. Ultimately, however, it re-
mains unconvincing as an explanation, not because of errors in details but
for various other reasons. For one, it can be pointed out that India and Chi-
na did give rise to forms of empirically derived sciences that can be recog-
nized as such even in Western terms, that is, that can be recognized as sci-
ence without altering the semantic range of the word to take into account its
understanding in these different cultures.® Moreover, neither cyclicality, nor
pan- and polytheisms seem to have acted as deterrents to the acceptance of
science in these various cultures since its movement east, something that
would be expected were Jaki’s thesis true.” On the contrary, there is an ever
increasing, albeit mostly naive and misguided, literature in these various
cultures that suggests that science is completely compatible with, and at
times that its findings are even prefigured in, their respective religious tra-
ditions. The point I am making is not, of course, that this literature is true,
but that its existence is difficult to explain given Jaki’s thesis.

My chief objection to the work of Jaki and others like him, however, lies
less in the realm of contingency than it does in the very logic of the form of
historiography that it represents. For one, it places too much emphasis on
ideology as the factor that determines or impedes the rise of science in a
given culture. In so doing, it pays too little attention to material, sociologi-
cal, and political forces that are at the very least as important as explanato-
ry tools. Moreover, even if the importance of ideology were to be granted,
there are questions as regards Jaki’s categories. Notions like cyclical time,
and even polytheism, are in large part vague and can be read out of or into
a wide variety of traditions.® But, in addition to employing nebulous cate-
gories, studies like Jaki’s ultimately fail because in the end they are specula-
tive, for, to be convincing, they require controls, and the irreversibility of
history makes controls impossible. Ultimately, all that we may be able to say
of the rise of science in the West is that it is in some very complex way the
result of many different and unique causes that resist generalization,” not
the least of which is the bittersweet genius of individuals like Bacon,
Descartes, Galileo, and Newton, something to which Jaki seems to pay little
attention.

Apart from the historiographical literature that takes Buddhist and oth-
er Asian religious ideologies as contrasting vehicles for explaining the rise of
science in the West, there is of course a literature that represents a more di-
rect encounter between Buddhism and science. In his Gifford Lectures, Ian
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Barbour (1990:3-30) suggests a fourfold typology for considering the inter-
actions of religion and science: conflict, independence, dialogue, and inte-
gration. While illuminating, especially because of its explanatory power in
regard to the interaction between science and Christianity, I opt here for a
slightly modified schema that I consider more useful in characterizing the
interaction of science and Buddhism: conflict/ambivalence, identity/simi-
larity, and complementarity.

CONFLICT/AMBIVALENCE

I first consider conflict as a mode of engagement not, as is the case with
the other modes, because of its prevalence, but because of its relative ab-
sence. That conflict has existed between Buddhism and science can hardly
be denied. But conflict, where it has existed, is often attenuated. What is
perhaps more common than out-and-out antagonism is either mutual dis-
regard, or, when the two spheres have interacted, a kind of ambivalence.

Of course, to come to conclusions about the presence or lack of conflict
between Buddhism and science from the Buddhist side requires not only a
complete historical survey but demands that we treat different geographical
regions of the Buddhist world individually as well. In Asia, where a rhetoric
of conflict exists, this will undoubtedly be enmeshed with (though in my
view not reducible to) Asian Buddhist opposition to European colonialism,
which was, at least in the early phase of contact, the vehicle for the intro-
duction of science into most Asian cultures.

That Asian Buddhist views concerning science will be found to be am-
bivalent can, I think, be gleaned, at least anecdotally, from the case of Tibet.
We find that before the 1959 takeover of the country by Chinese forces, there
existed widespread skepticism on the part of the politically powerful Bud-
dhist monastic elite about Western influence generally. Science and tech-
nology, if not viewed as coextensive with, were nonetheless perceived by
many conservative monastic officials as an essential part of, the Western
ideology that threatened to undermine the Buddhist worldview of the
country.'” In spite of this, there were individuals, like the thirteenth Dalai
Lama and the regent sTag brag, who made valiant, though ultimately un-
successful, attempts at modernizing the country by, among other things,
educating young Tibetans in the theoretical and applied sciences and in
mathematics. There were also prominent intellectuals who, through their
exposure to Western culture, themselves developed a considerable personal
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interest in science, among the most famous of these, the present, fourteenth
Dalai Lama, and the well-traveled and controversial monk-scholar Gendiin
Chéphel, who lived in the first half of this century."!

More recently, there has been widespread skepticism among meditator
monks as regards the exploding interest in the neuroscientific study of
meditative states and the long-term effects of meditative practice. This
skepticism, already alluded to above, is both theoretical and practical. The
theoretical suspicion stems from the fundamental doubt (a) that nonphysi-
cal states of mind, like compassion and single-pointed concentration, can
be measured using physical means and (b) that even if this were possible it
would be a valuable thing to do. The practical skepticism expresses itself in
these monks’ suspicion that such tests could have deleterious effects on
their health and practice."

From these brief remarks it can be gleaned that from the time of Tibet’s
first major contacts with the industrialized West there has existed an am-
bivalence toward Western science, being seen by some as a threat to Bud-
dhism and by others as an essential and positive part of the program to
modernize the country. To my knowledge, however, there was never an
elaborated and sustained critique that focused on Western science to the ex-
clusion of other aspects of the Western intellectual tradition, even by those
who viewed science and technological advancement in a negative light. It is
of course the case that no one Asian Buddhist culture can be taken as para-
digmatic of Buddhist Asia as a whole, but it would be surprising to me if the
pattern of ambivalence toward science that we find in pre-1959 Tibet were
not repeated in many other Asian settings.

If Buddhist attitudes toward science can be tentatively characterized as
ambivalent, scientists’ interest in Buddhism, at least up to the last few de-
cades, can be viewed as practically nonexistent. Some Buddhists, writing
from the late 1950s to the present day, see the relative lack of conflict be-
tween Buddhism and science in history as an indication of the fundamental
harmony between these two spheres. But if Buddhism has not been singled
out for attack by Western scientists and their philosophical backers, if the
interaction between Buddhism and science has not been as polemical and
antagonistic as that between Christianity and science, it is most likely and
simply because Buddhism was not seen as a competitor in the arena where,
from the seventeenth through the early twentieth centuries, the war for the
intellectual hegemony of the West was being waged. Buddhism was not tar-
geted for attack simply because it was, for all intents and purposes, absent as
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a serious intellectual option, and not because, as implied by some erstwhile
scholars, it is, either in content or method, more in tune with science. It is
then history, or, perhaps more accurately, the colonialist devaluing of the
culturally other, that spares Buddhism the pains of having to pass through
modernity kicking and screaming, for while Buddhism, in the not-so-sub-
tle logic of colonialist superiority, was a curiosity, until very recently it
could by no stretch of the imagination be considered an intellectual equal
worthy of being engaged as a partner in conversation.

Today there is certainly to be found in the literature what might be con-
sidered anti-Buddhist sentiments on the part of scientists, but this is usually
not directed specifically at Buddhism, being instead a part of more general
antireligious sentiments that are founded on naive mechanistic material-
ism." Likewise, there is a good deal of skepticism on the part of Buddhists
as regards, for example, some of the technological fruits of science, but this
critique falls short of a full-blown repudiation of science.'* Although most
contemporary Buddhists and scientists continue simply to disregard each
other, in the last few decades there has begun to emerge a real conversation
between the two, and this is best characterized not in terms of either con-
flict or ambivalence but in terms of the modes of interaction to be dis-
cussed next.

COMPATIBILITY/IDENTITY

In his study of the spread of Buddhism in the United States, Thomas
Tweed (1992) argues that the first phase of the dissemination of Buddhism
in North America (1844—1857) was characterized by a deemphasizing of
Buddhism’s distinctiveness, and by a concomitant accentuation of the sim-
ilarities between Buddhism and Christianity, especially Catholicism. This is
followed, says Tweed, when more of the details about Buddhism are known,
by a period in which Buddhism’s otherness is emphasized, especially its oth-
erness vis-a-vis Christianity. Tweed’s work is of interest to me here because
it suggests that when two very different cultures or traditions meet the first
reaction is to treat the culturally other in terms of the culturally familiar.
This, I will claim, is what happens when Buddhism and science first make
contact.

Of course there are degrees of similarity, from vague compatibility to
selfsameness. At one end of the spectrum, the end that begins to meld into
the next mode of interaction, which I call complementarity, is the claim
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that Buddhism and science are similar: that they share common concerns,
that they reach similar conclusions, that they have similar aims or utilize
analogous methods. At the other is the stronger claim that Buddhism is sci-
ence: that the objects of investigation, the results, aims, and methods of the
two are identical. But wherever different Buddhists or scientists come out in
this spectrum of views, the mode under discussion here emphasizes simi-
larity rather than difference. Although by no means a complete survey, let
me cite some examples of this mode of interaction between the two
spheres.

One of the earliest sources for exploring the relationship between Bud-
dhism and science is Henry Steele Olcott’s Buddhist Catechism, first pub-
lished in the late 1880s or early 1890s."” Olcott states that Buddhism is “in
reconciliation with science,” that there is “an agreement between Buddhism
and science as to the root idea” (1889:30, 33). The reason for this is basically
twofold. Olcott believes that both Buddhism and science teach evolution-
ism, “that man is the result of a law of development, from an imperfect low-
er, to a higher and perfect condition” (30). Further, “both Buddhism and
science teach that all beings are alike subject to universal law” (33), which he
relates both to the “law” of karma, and to the “law of motion” (51, 57) that
brings the universe into existence. Thus, Olcott implies, Buddhism and sci-
ence are in agreement because they subscribe to the view that there are nat-
ural laws governing the development of both persons and the world. But
Olcott is also ambivalent about science. Although he states that Buddhism
encourages the teaching of science (55), just two pages later he tells the
reader that Buddhism is not “a chart of science” but rather “chiefly a pure
moral philosophy” since Buddhism (unlike science?) believes that it is “un-
profitable to waste time in speculating as to the origin of things” (57-58).

A slightly later Buddhist Catechism, written originally in German in 1888
by a German lay Buddhist under the pen name of Subhadra Bhikshu (Sub-
hadra 1970), follows Olcott’s lead, albeit cautiously, in speaking of Bud-
dhism’s belief that “in the universe there reigns strict conformity to law”
(34, 48), which it relates to the law of cause and effect (40, 77). Subhadra is
more explicit, however, and perhaps more “separatist” and triumpbhalist,
than Olcott in his depiction of the relationship of Buddhism to science:

Buddhism does not intend to teach natural science; it does not concern itself
with the outward condition of things, but with their inner being, and there-

fore stands neither in a hostile nor a dependent relation in regard to science.
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The educated Buddhist occupies a perfectly unprejudiced position concern-
ing natural science; he examines its results and accepts, uninfluenced by reli-
gious scruples, such of its teachings as appear to him correct. . . . The Bud-
dhist knows that science, like all earthly things, is changeable, progresses
continually, and can teach many useful and great things now-a-days which
were unknown at the time of the Buddha; but that on the other hand nothing
can be discovered, no matter how far scientific research may progress, which
could contradict the words of the Buddha. Science teaches us to find our way
in. . .the material world. . . . But the eternal truth which the Buddha pro-
claimed leads to consummation and deliverance. He who has completely ap-
prehended and thoroughly grasped the Four Noble Truths can do without sci-
ence. While the most extensive scientific knowledge still belongs to ignorance
(avijja) from the point of view of the highest wisdom as it does not lead to de-

liverance. (93—-94)

Subhadra evinces a real ambivalence concerning the relationship of
Buddhism and science. On the one hand, there seems to be a compatibili-
ty between the two (Buddhists are free to accept the findings of science).
But this is because Buddhism is neutral as regards the findings of science,
since it is concerned with the metaphysics (the “inner being”) rather than
the physics of things. Hence, in Subhadra, perhaps for the first time, we
find the beginnings of the view that Buddhism and science are comple-
mentary. But even if they are complementary in terms of their subject mat-
ter (that is, in terms of the things they examine—Buddhism/inner world,
science/outer world), the knowledge of Buddhist doctrine trumps that of
science. It is Buddhism that is ultimately worth knowing, so that someone
who comes to the end of the Buddhist path has no further need of science.
Indeed, says Subhadra, science is in actuality a form of ignorance since it is
incapable of delivering human beings from suffering. Thus, in the end,
Subhadra’s is a mixed view that cuts across the three general types being
discussed here, since it contains elements of conflict/ambivalence, compat-
ibility, and complementarity.

Another early record of Buddhist views concerning science, a record
that stresses the similarity of the two, is the proceedings of the World Par-
liament of Religions, held in Chicago as part of the Columbian Exposition
of 1893. It was as part of that meeting that the Sri Lankan Buddhist leader
Anagarika Dharmapala “launched into a favorite theme of the nineteenth-
century Buddhist reformers: that it was Buddhism, not Christianity, that
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could heal the breach between Science and religion” (Fields 1981:126).'°
Stressing the fact that Buddhism repudiated the notion of a creator,
Dharmapala claimed that in Buddhism there was no need for explanations
that went beyond that of science, there being no need for miracles or faith."”
As part of that same convocation the great Japanese Zen Master Soyen
Shaku drew at least implicit parallels between the law of karma and the laws
of science. Paul Carus, an influential American editor and publisher, a
monistic rationalist, and himself already a strong advocate of the view that
Buddhism was in a unique position among the world’s religions to be rec-
onciled with science, was greatly influenced by the World Parliament and
especially by its Buddhist representatives, a fact attested to by his subse-
quent efforts on behalf of Buddhism in the United States and his writings
on Buddhism. These included his widely read Gospel of the Buddha, in
which, in the words of D. T. Suzuki, he “combined the spirit of science and
philosophy.”'® Tweed (1992:23) points out that this trend to see Buddhism,
and more specifically the Buddhist repudiation of God and soul, as com-
patible with Western science was a view prevalent among Buddhist sympa-
thizers in the United States in the last half of the nineteenth century.

Taking the views of the figures mentioned here together with others of
the same period, like Thomas B. Wilson and Dyer Daniel Lum, we can glean
something of the general tenor of the rhetoric of the compatibility of Bud-
dhism and science in the mid to late Victorian era. Influenced by the pre-
vailing rationalism, empiricism, and free-thinking views of the Enlighten-
ment, these men saw in Buddhism a lack of credal dogmatism that they
believed was in marked contrast to the tenets of traditional Christianity.
Buddhism was therefore like, or concordant with, science precisely because
it partook of those elements that, lacking in Christianity, made a reconcilia-
tion between the latter and science impossible. The perceived Buddhist em-
phasis on “the authority of the individual” and its critical spirit were seen as
analogous to the methods of science, and the “universal law” of karmic cau-
sation was perceived by many as harmonious with science’s search for caus-
es, especially for impersonal causal laws that were independent of the will of
a deity. Given that, especially in the wake of Kant, ethics was seen as the core
of religion, it should also be noted that many of these thinkers saw the Bud-
dhist path as offering a scientific, that is, systematic and empirically verifi-
able, method for the moral perfection of the individual.

Some late nineteenth-century North American Buddhists seem to have
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been content simply to point out what they saw as the similarities between
science and Buddhism. They believed Buddhism to be more versatile in its
ability to respond to the findings of the (then) “new sciences” (especially
evolutionism and psychology). Some, while considering Buddhism and sci-
ence as distinct spheres, saw between them an unspecified but “close intel-
lectual bond.” Others believed that when science had brought about the fi-
nal demise of Christianity, Buddhism would stand alone as the only
plausible alternative religious view. Others would go further. For example,
Paul Carus grew to believe that Buddhism was the “Religion of Science,” the
religion that would make “scientific truth itself . . . the last guide of a reli-
gious conception of mankind.”"” In these various views we see reflected the
entire range of opinions of this second mode of interaction: from vague
similarity to total identity. It is important to consider these early views be-
cause they will in many ways set the tone for the rhetoric of compatibility
that is to follow.

In the late 1950s the English-trained Sri Lankan scholar K. N. Jayatilleke
wrote what has become one of the most influential essays on the relation-
ship between Buddhism and science.*® “Buddhism and the Scientific Revo-
lution” reiterates many of the themes of the nineteenth-century rhetoric of
compatibility, although now in a more sophisticated way. Jayatilleke’s basic
thesis is that the rift between religion and science would not have occurred
had the scientific revolution “taken place in the context of Early Buddhism.”
This is not only because Buddhism “accords with the findings of science”
(similarity in content and conclusions) but also because Buddhism “em-
phasizes the importance of a scientific outlook,” in that “its specific dogmas
are said to be capable of verification” (similarity in method). As is evident
from his other writings, most notable his Early Buddhist Theory of Knowl-
edge, Jayatilleke, heavily influenced by the prevailing tendencies in British
philosophy, sought to portray the Buddhism of the earliest Pali texts as “an
analytical approach, combined with an empiricism” (1980:276). In the essay
under discussion Jayatilleke points out similarities between the Buddhist
and scientific conceptions of the cosmos and between Buddhism and psy-
chology. While acknowledging that Buddhism offers no theory of biological
evolution, he sees the former as compatible with the latter, a view put for-
ward more recently and in much greater detail by Robin Cooper.*' But Jay-
atilleke is concerned more with showing similarities in the methods of Bud-
dhism and science than in demonstrating parallels as regards content or
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conclusions. Both science and Buddhism, he claims, are committed to criti-
cally (and not dogmatically) establishing the existence of universal laws,
laws that can be verified through “personal experience.” While acknowledg-
ing, for example, that rebirth and karma may not seem very scientific to the
modern mind, he stresses that these “laws” were accepted by early Buddhists
not dogmatically but only after they had been personally verified. Underly-
ing this search for laws is the common belief in universal causation: that
everything can be explained “without the need for teleological explanations
or divine intervention.”**

Despite these parallels, Jayatilleke does not hold the stronger view of the
identity of Buddhism and science. He makes this abundantly clear when he
states that it is not his intention to show that “Buddhism teaches modern
science.” This does not mean that such a view is dead. A century after the
Victorians, and over two decades after Jayatilleke, we find the rhetoric of
identity still very much alive, and there is arguably no clearer statement of it
than in the work of Gerald Du Pre (1984). For Du Pre, just as the Madhya-
maka is the philosophy of Buddhism par excellence, so too is it the philoso-
phy of science (105). Scientific psychology, he tells us, was not founded in
nineteenth-century Germany by Wundt, but “two thousand five hundred
years earlier, in India, by Prince Siddhartha” (110). Du Pre finds many
“amazing” instances of modern scientific findings being prefigured in the
Buddhist (mostly Pali) texts. Finally, meditation, he states “is scientific ex-
amination itself!” (1984:141).

As naive and unsophisticated as this view may seem to many of us today,
it is by no means a relic of bygone ages, for even today we find scholars giv-
en to the hyperbolic claim that Buddhism is science, and Buddha the quin-
tessential scientist. Guenther (1984), while claiming to be utilizing the con-
cepts and terminology of science only metaphorically and heuristically (4,
56)—in his case as a way to make the Buddhist rDzogs chen material more
accessible to a Western audience”>—at times betrays his underlying belief in
some real and substantial compatibility between the two spheres, even as
regards the size of elementary particles and the size of the universe (98—99).
Far more prevalent and more subtle, though nonetheless a vestige of the
rhetoric of identity described here, is the view that Buddhism is its own
unique type of science: an interior science, a mind science. But this takes us
into a new mode of the engagement of Buddhism and science, one that I
call complementarity.
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COMPLEMENTARITY

Conflict/ambivalence as a mode of interaction between Buddhism and
science presumes radical and irreconcilable differences between the two
spheres. In a parallel fashion the rhetoric of compatibility presumes a fun-
damental similarity between (and in its extreme form, the identity of) Bud-
dhism and science. Complementarity as a mode of engagement lies some-
where between the first two modes: negotiating both similarities and
differences.

Just as conflict and compatibility as modes of engagement were seen to
be of different types, depending upon the kind and degree of difference or
similarity they stressed, so also with complementarity. Where similarity in
method, and difference in the object of study, is maintained, there emerges
the rhetoric of Buddhism as an interior science, or a science of the mind.
Here Buddhism—now seen as an empirical and verifiable technology, but a
technology of the spirit—is portrayed as complementing science whose ob-
ject of study is the exterior world of matter. While different in what they an-
alyze, they are claimed to be similar in how they go about the analysis.** The
challenge then is seen as one of building on that common methodology
(the similar how) to extend the purview of each sphere (the disparate what).
In this model science stands to gain, for example, by being pushed to con-
sider mind or consciousness nonmechanistically or by having to confront
extraordinary inner mental states that are not normally within the purview
of its investigations.”” Buddhists stand to profit by gaining access to new
facts concerning the material world (body and cosmos)—facts that have
lain outside of traditional Buddhist speculation due to technological limi-
tations. This, in any case, is the rhetoric of this way of envisioning the com-
plementary nature of Buddhism and science.

Another form of complementarity stresses difference in method and sim-
ilarity in content. Here both Buddhism and science are seen as engaging the
selfsame object (whether matter or consciousness or both), but do so utiliz-
ing different modes of analysis. Science is seen as operating rationally, con-
ceptually, and analytically. Buddhism, it is claimed, engages its object expe-
rientially, using nonconceptual modes of intuitive understanding that
emerge as the result of the practice of meditation. Science yields factual
knowledge that is useful in practical and mundane tasks; Buddhism is the
purveyor of transformative knowledge that brings about positive personal
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and social change. In studies that exemplify this mode of engagement it is
claimed that, even if Buddhists and scientists continue to utilize their own
unique methods of gaining knowledge in their respective traditions, as hu-
man beings they can (and should) learn to access reality using the entire
range of epistemic possibilities. Thus the complementarity of Buddhism
and science here lies in the ability of each sphere to contribute epistemical-
ly to a more complete way of knowing a common object.

Obviously, what I have just outlined are ideal-typical forms of com-
plementarity. These modes of engagement in the real world will be more
complex and often intertwined. Regardless of what types and degrees of sim-
ilarity are stressed, however, the various forms of the rhetoric of comple-
mentarity all have in common the tendency to see in the differences between
Buddhism and science the basis for a dichotomizing of the field or mode of
knowledge that makes of each a part that, when united, creates an even
greater and more worthwhile whole. It is this holism that distinguishes com-
plementarity from mere compatibility. While the intrinsic value of each of
the two parts—Buddhist and scientific modes of knowledge—may not be
denied, the implication of course is that in isolation each is also lacking, if
only because each by itself fails to realize its full potential as part of—that is,
that in isolation each fails to realize its full contribution to—the whole.*®

Complementarity as a mode of engagement operates, then, according to
a structuralist logic that uses the perceived differences between Buddhism
and science to construct them as the binary parts of the greater whole.
Hence, science is concerned with the exterior world, Buddhism with the in-
terior one. Science deals with matter, Buddhism with mind.?” Science is the
hardware, Buddhism the software.?® Science is rationalist, Buddhism expe-
riential.”® Science is quantitative, Buddhism qualitative.® Science is con-
ventional, Buddhism contemplative.’’ Science advances us materially, Bud-
dhism spiritually.’> But whether the difference is identified principally in
terms of content, of method, or of goal, the perceived problem—diagnosed
in terms of the overemphasizing of one of the two elements®>—is overcome
by a balance that is achieved when the two parts are brought together har-
moniously. Unlike conflict/ambivalence as a mode, the logic of comple-
mentarity eschews the kind of triumphalism in which one of the two
spheres emerges as victorious over the other. Unlike identity/compatibility
as a mode, by holding firmly to the notion of irreconcilable differences it re-
fuses to allow either Buddhism or science to be reduced to the other.

It should also be mentioned that the logic of complementarity being de-
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scribed here is ultimately axiological insofar as it presumes and promotes
certain values, e.g., a balance of external/rationalist/material and internal/
experiential/mental development. In brief, in the mode of complementari-
ty Buddhism and science, though distinct, and though individually valu-
able, each contribute to the creation of a whole that is of even greater
worth.

One of the clearest examples of the rhetoric of complementarity is
found in a work that, though not strictly devoted to the dialogue between
Buddhism and science, has been extremely influential in the subsequent
conversation between the two. The work is Fritjof Capra’s The Tao of Physics
(1984 [1976]). Despite its many limitations—not the least of which is the
fact that it conflates many of the “Eastern” traditions, treating them as if
their most fundamental doctrinal claims were the same—the implications
of Capra’s work are to be felt even today. As the yin/yang symbol on the cov-
er admonishes, The Tao of Physics touts the complementarity of physics and
“Eastern mysticism.” Capra’s work stresses the similarity—and even the
“complete harmony”—of the conclusions of modern physics and the “mys-
tical” (especially Hindu, Buddhist, and Taoist) traditions, and thus at times
reads more like a work belonging to the second mode of engagement, that
of compatibility or identity. But in the epilogue to The Tao of Physics Capra
makes it clear that his view is one of complementarity:

I see science and mysticism as two complementary manifestations of the hu-
man mind; of its rational and intuitive faculties. . . . The two approaches are
entirely different and involve far more than a certain view of the physical
world. However, they are complementary, as we have learned to say in physics.
Neither is comprehended in the other, nor can either of them be reduced to
the other; but both of them are necessary, supplementing one another for a
fuller understanding of the world. . . . Science does not need mysticism and
mysticism does not need science, but men and women need both. Mystical
experience is necessary to understand the deepest nature of things, and sci-
ence is essential for modern life. What we need, therefore, is not a synthesis,
but a dynamic interplay between mystical intuition and scientific analysis.

(297)

The dialogue between Buddhism and science has come a long way since
Capra’s work, but the underlying logic of complementarity can still be
found in a great many studies even today. Vic Mansfield, a physicist with a
longstanding interest in Buddhism, writes in a recent essay:
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I hope to show that understanding a little about time in modern physics helps
us more deeply appreciate some of the most profound ideas in Buddhism.
Furthermore, I will also suggest that some appreciation of Middle Way Bud-
dhist ideas could aid in the development of physics. Thus a nontrivial synergy
between these two very different disciplines is possible, one that results in

deeper understanding and more compassionate action.

Mansfield’s synergistic model of the interaction of Buddhism and sci-
ence is prevalent today; it evokes a specific kind of complementarity. It is
not that Buddhism and science use similar methods or reach identical con-
clusions but that each has implications for the other, implications that,
when seriously considered, can yield greater insight in each of the two
spheres.

The dialogue between Buddhism and physics is by no means in its in-
fancy,™ but it cannot compare to the state of the dialogue between Bud-
dhism and the mind sciences. Let us turn to a discussion of some of the re-
cent work in this latter field to see the model of complementarity at work.
In a recent book (Goleman and Thurman 1991:7-8, 59, 73) Robert Thurman
suggests that, whereas the West has been concerned principally with the ex-
ploration of the material universe, Buddhism has been concerned with de-
veloping a refined “inner science,” and that, whereas Western science has
been concerned with the hardware of the brain, the Tibetan mind sciences
provide us with the software for understanding and modifying the mind. In
the end, however, it is not clear whether Thurman’s is a form of comple-
mentarity or a kind of triumphalism, for in both the work just mentioned
and in a more recent book (Thurman 1998:275 et passim) it eventually be-
comes clear that for Thurman the “whole” to which both Buddhism and
science contribute is none other than Buddhist omniscience, something that
Thurman clearly believes can be accessed through the Buddhist path alone.
(Cf. the discussion of Subhadra above.)

Daniel Goleman (Goleman and Thurman 1991), though recognizing
that there are similarities in content between Western and Buddhist psy-
chology, believes these to be “surface” similarities and, instead, sees the
complementarity in their methods to be the locus of their most fruitful
interaction:

The telling difference is in the methods, the means to mental health that exist
in each system. . . . By and large, psychotherapy focuses on the content of

consciousness. It does not attempt the more radical transformation posited in
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the Tibetan Buddhist approach, which focuses on the process of conscious-
ness. . . . When you put the two psychologies together, you get a more com-

plete spectrum of human development. (100-101)

This “full spectrum” model is a view that has been put forward most
clearly and forcefully by Wilber, Engler, and Brown (1986). Transformations
of Consciousness, a collection of essays by these three (and other) authors,
reprinted mostly from the Journal of Transpersonal Psychology, puts forward
the view that there is a basic underlying similarity to the structure of devel-
opmental (meditative) stages in various contemplative religious tradi-
tions.” Buddhism plays a major role in their analysis. Science (specifically
psychology) has provided us with a map of the “conventional” stages of hu-
man development. Buddhism extends those stages by providing a further
structuring of human development beyond the conventional realm. Only
when the conventional and contemplative templates are taken together
(and in that order) do we have a full picture (the full spectrum view) of hu-
man development. Despite these authors’ (and especially Brown’s) very de-
tailed attempt to argue for a common structure to the meditative path
across cultures and religious traditions—a view that, even if not a perenni-
alism of goal, is a perennialism of method (220)—I remain unconvinced
about such a common structure, just as I remain unconvinced that the var-
ious “conventional” psychological schemes of human development can be
harmonized into a unified and consistent template that would be accept-
able to each of the various Western theorists on whose work these three au-
thors draw. Equally problematic is the tendency in this study to ascribe to
the contemplative traditions a lack of thematization concerning the conven-
tional workings of the mind and the nature of the conventional self. Be that
as it may, Transformations of Consciousness presents us with one of the
clearest examples of the logic of complementarity. In their words,

If it is true that the conventional schools have much to learn from the con-
templative schools (especially about possibly higher development), it is equal-
ly true—and we believe as urgent—that the contemplative schools surrender
their isolation and apparent self-sufficiency and open themselves to the vital

and important lessons of contemporary psychology and psychiatry. (8).

Thus in Transformations science and Buddhism complement each other
by contributing, respectively, models of the conventional and contempla-
tive stages of human development, which, when taken together, provide a
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complete picture of what it means to be fully human. Taken in isolation,
each provides us with only a partial picture of human development.

A different form of complementarity is found in Christopher
deCharms’s Two Views of the Mind (1998), a work that explores the comple-
mentary perspectives on the mind offered by Buddhist Abhidharma and
neuroscience. Although the two perspectives, he claims, are very different—
“The Tibetan approach to mind is largely descriptive, explaining by illustra-
tion and metaphor, whereas Western science is predominantly mechanistic,
explaining in terms of simple material forces acting on small constituent

parts” (50)*

—deCharms believes that the two spheres can contribute to
each other, but not by justifying each other’s conclusions. Many studies that
tout the complementarity of Buddhism and science focus on the ways in
which the former can contribute to the latter. DeCharms’s work, for all its
limitations, at least gives equal time to the other side of the equation. He be-
lieves that science can contribute to Buddhism because the former has at its
disposal methods for achieving consensus through verifiability. DeCharms
portrays Buddhism (and the contemplative religious traditions generally)
as fractured in regard to the details of their views of the mind. “By using the
methods of science, methods based on commonly verifiable observations, it
might be possible to start to find a similar kind of consensus regarding de-
bated points within Buddhism, or even debated points within traditions”
(48). Hence, science, the paragon of consistency in deCharms’s view, will act
as the adjudicator of—or, perhaps more accurately, the model for adjudi-
cating—intra-Buddhist and interreligious doctrinal disputes. Whatever one
might think of such a view (and the work of Kuhn and Feyerabend alone
may be enough to seal its fate), at least it evinces the virtue of offering some
concrete suggestion as to how Buddhism stands to gain in its encounter
with science. But if Buddhism can profit, so, of course, can science. Bud-
dhism can contribute to neuroscience insofar as “the observational meth-
ods of Buddhism are what the present [Western] science of mind largely
lacks in systematic form” Their main value to Western thinking may be that
they are both subjective and systematic to a level of detail that current West-
ern systems of observation have not yet reached” (1998:46).

A similar view can already be found in the 1991 work of Varela, Thomp-
son, and Rosch, The Embodied Mind, a study that also sees in Buddhism a
dialogue partner for cognitive science, one that can infuse the latter with a
perspective that it is presently lacking: “a direct, hands-on, pragmatic ap-
proach to experience.” Both similarities in content (e.g., both Buddhism
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and cognitive science claim the self to be “fragmented, divided or nonuni-
fied”) and similarities in method (both Buddhism and science are pragmat-
ic, systematic, and disciplined techniques for dealing with the phenomenal
world and with human experience, respectively) are important to the au-
thors of this work. Buddhism’s sophisticated phenomenology of experience
allows it to confront science on equal terms, as it were, and ultimately al-
lows it to serve as a corrective to science, which, up to now, has given “the
spontaneous and more reflective dimensions of human experience . . . lit-
tle more than a cursory, matter of fact treatment” (1991:xviii). Buddhism
thus complements science by providing it with the means to reclaim a sense
of the embodiment of experience, something that it has lost. But, in addi-
tion to this, Buddhism, and especially the Buddhist philosophical perspec-
tive known as Madhyamaka, serves as another kind of corrective, a cor-
rective to the “nihilism”—both in the cognitive sciences and in society
generally—that is the natural response to groundlessness in general, and to
the breakdown of a belief in a unified self in particular. Like Mansfield,
then, Varela, Thompson, and Rosch believe that Buddhism is more than
just intellectually useful to science. It is also an ethical corrective to the
problems that face us as human beings today, problems that have in large
part been either caused or exacerbated by science.

This notion of Buddhism as dual corrective—both intellectual and ethi-
cal—is also at the core of Alan Wallace’s earlier study, Choosing Reality
(1996). The first part of this work is unique in taking as its subject matter not
Buddhism and science itself but Buddhism and the philosophy of science.
Wallace is concerned, first of all, to establish the naiveté of the view that sci-
ence (and his focus is principally on physics) is metaphysically neutral. He
next shows how two metaphysical views—“realism” and “instrumental-
ism”—have acted as philosophical underpinnings for science and argues
that they have failed in that regard. Wallace then suggests that the philosophy
of the Madhyamaka school may be a more suitable alternative.”” In addition
to being intellectually complementary in the way just described, Buddhism,
according to Wallace, can also complement science ethically, by reinvigorat-
ing it with the spirit of ethical responsibility, “the longing to be of service to
others,” a spirit that is found in science at its best but has too often been lost
as science became disassociated from religion and philosophy.

Finally, let me mention, if just briefly, and by way of concluding this dis-
cussion of the dual-correctionist form of complementarity, the work of Je-
remy Hayward (1984, 1987), who was one of the first scholars to take the dis-
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cussion in this direction. Much of what has already been said as regards the
complementary nature of Buddhism and science in the work of Varela,
Thompson, and Rosch and of Wallace is also true of the work of Hayward.
Where Hayward perhaps differs is in his more detailed and historical
thematization of the role that modern science has played in creating per-
sonal and social alienation. For him Buddhism complements science by
counteracting/correcting this tendency of modernist science to create a rift
between nature and its observer, and between matter/body and mind. In
this way Buddhism acts as a force for reenchanting the world.

Even a cursory survey of the interaction of Buddhism and science,
which is all that the present essay purports to be, would be remiss in failing
to mention the role that the present Dalai Lama has played in the ongoing
dialogue. His interest in the dialogue between Buddhism and science is evi-
denced by wide-ranging engagements: from conversations with physicist
David Bohm (Weber 1986:231—242) to the series of Mind and Life confer-
ences that, in turn, have dealt with topics as diverse as the mind sciences
(Hayward and Varela 1992), emotions and health (Goleman 1997), sleep,
dreaming, and dying (Varela 1997), compassion and altruism, physics, and,
most recently, destructive emotions. On one level, the Mind and Life con-
ferences, by consciously striving to choose topics and participants carefully,
have brought the level of the dialogue between Buddhism and science to
new heights, both in the level of sophistication, and in terms of public ex-
posure. At the same time, the Mind and Life conferences are conversations
between Western scientists and the Dalai Lama, almost exclusively, as the
sole Buddhist interlocutor. Although these dialogues have become accessi-
ble to Western audiences through the publication of proceedings, they are
known in the Tibetan world, again, almost exclusively, through the efforts
of the Dalai Lama himself. No one figure, even one as extraordinary as the
Dalai Lama, can carry the burden of being the sole Buddhist representative
in Buddhism’s engagement with science, nor, for that matter, of being the
sole representative of that dialogue before an entire culture. If that dialogue
is to flourish, then, it will require greater participation and commitment on
the part of the Buddhist scholarly world, both Asian and Western.

THE FUTURE OF A CONVERSATION

Even in this brief and impressionistic account of the interaction of
Buddhism and science, it would be difficult not to notice change and even
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progress. A dialogue that began in an idiom of broad generalities—“Bud-
dhism,” “science,” “universal laws” and so forth—has shifted to a more con-
crete conversation that is increasingly cognizant of, and more informed
about, the complex internal texture of these two spheres. Today the part-
ners in the dialogue are not simply Buddhists and scientists but Japanese
Rinzai Zen Buddhists and cognitive neuroscientists or Tibetan dGe lugs pa
Buddhists and elementary particle physicists. Today we are more likely to
see the partners in such a dialogue discussing not simply “cosmology” but
the Buddhist and Western cosmological understandings of the structure of
space in the early universe; not just “the mind” but the probable outcomes
of PET-scan studies of dying meditators. This more specialized and so-
phisticated dialogue is partially the result of the development of the vari-
ous fields themselves. We simply know more about human physiology, hu-
man behavior, the workings of the brain, the structure of matter, and the
evolution of the universe than we did a few decades ago. Concomitantly,
Western scholarship in Buddhist studies has progressed from the musings
of armchair scholars to the serious study of texts in their original lan-
guages, to the exploration of the interface of text and culture in a variety of
Asian settings. Specialization—both in science and in Buddhist studies—
obviously has its downside, but it also has its advantages. In the absence of
such specialization it is difficult to imagine that the dialogue between Bud-
dhism and science could have reached the level of sophistication it has
today.

But specialization alone is not enough to explain the changes that have
occurred in the interaction between Buddhism and science. Increased ac-
cessibility of information about these two traditions has been just as im-
portant. Scientists now have access to resources for the study of Buddhism,
both textual and human, that were simply unavailable a generation ago, and
vice versa. Shifts in the intellectual ethos of the scientific West have also
positively impacted the dialogue. Especially in recent years, we have wit-
nessed a slowly decreasing resistance to the idea that mind may have a sub-
stantial role to play in medicine, neuroscience, and even physics. (Hayward
1987). Finally, there are sociological factors that have contributed to the
changing nature of the conversation between Buddhism and science, not
the least of which is the spread of Buddhism to the West. Despite a rhetoric
that sometimes conceals this fact, many, perhaps even most, of the scientists
active in the dialogue today are practicing Buddhists. Nor can the impor-
tance of the interest in science shown by a charismatic Buddhist leader like
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the Dalai Lama be underestimated as a factor in the current, and more re-
fined, state of the dialogue.

That Buddhism and science are today engaged in a dialogue that is more
nuanced and mature is not of course to deny that more naive ways of envi-
sioning their mutual engagement still exist. There are still individuals—
Buddhists, scientists, or both—who find a rhetoric of identity or conflict ir-
resistible. What is less obvious, perhaps, is that even some models of
complementarity can act as impediments to mature dialogue. Dialogue can
be stunted by a dichotomizing logic of strict complementarity that is taken
too literally, and applied too strongly, by a structuralist logic of binary op-
position creating impermeable categories that cease to operate as
metaphors and come to be believed as real. Let us consider for a moment
the rhetoric that casts Buddhism as an inner science of the mind, and sci-
ence as the investigation of matter. As a fluid metaphor this mode of com-
plementarity certainly has its uses. It can be illuminating, and can enhance
our understanding of the interaction of Buddhism and science. If taken too
literally, however, this model would seem to imply that Buddhism has the
spiritual realm as its sole concern, and that it is therefore unconcerned with
the analysis of matter. Nothing could be farther from the truth, of course.
Buddhist scholars have elaborated complex theories of matter. They have
debated the relative merits of competing theories and have speculated ex-
tensively about the relationship of matter to other phenomena. Where the
metaphor of Buddhism as an inner science is reified, it precludes a dialogue
between Buddhism and science on the nature of matter; it prevents a seri-
ous engagement between Tibetan and Western medicine on the physical
causes of illness. In short, it acts to silence Buddhism when it attempts to
address any issue related to the material world. Similarly, a strict structural-
ism of this sort, by granting to Buddhism a monopoly on the life of the
mind, dismisses in an ad hoc fashion the possibility that, say, psychoanaly-
sis or cognitive science could have anything valuable to contribute on the
nature of mental processes.

Of course, there is something to be gained by both Buddhists and scien-
tists in creating and maintaining such a strict segregation of the two
spheres, or so it would seem. Such a tactic, as Wayne Proudfoot (1985) has
shown in a different context, serves as a kind of protectionist strategy: the
kingdom is divided between the two factions for the sake of peace. In so do-
ing, each side assures for itself total control over its own sphere of influence.
Buddhism need fear no challenge from science when it comes to the realm
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of experience, and science can rest peacefully in its knowledge that Bud-
dhism poses no threat when it comes to the external material world. Peace
appears to be the reward, but it is a false peace, one based on convenience
and not on truth, for the truth is that both Buddhism and science are high-
ly complex, totalizing worldviews that defy the literalist and strict struc-
turalist attempts to delimit them.

Protectionist strategies of the type just mentioned, whether conscious
or unconscious, seem to me to be at work in many of the real-life dialogical
encounters between Buddhists and scientists. How so? The tendency mani-
fests itself in an unwillingness to go beyond the merely informative, in an
intellectual laziness that too readily accepts differences, and that, when con-
scious, justifies such acquiescence in the name of complementarity, or its
offspring, the romantic idealization of the other: Buddhist: “How can they
be wrong about matter . . .they have the machines,” or scientist: “Who are
we to dispute the fact that they can attain such states? . . . They have been
doing this for generations.” Of course, the subtext here is, “Don’t challenge
us about the mind, and we won’t challenge you about the brain,” or, “Don’t
challenge us about the structure of matter, and we won’t challenge you
about meditation.” The dialogue, when conducted in this vein, quickly de-
generates into show-and-tell, as the critical faculty enters a state of sus-
pended animation. That an informative stage is a prerequisite to dialogue is
not of course at issue here. My point is simply that dialogue is not cotermi-
nous with show-and-tell, that it must go beyond it.

As I have stated, it is my belief that in many cases the failure of dialogue
to do so is a result of the tendency on the part of the participants to take a
literalist view of the dichotomies constructed in models of complementari-
ty. Eventually, however, such dichotomies will have to be seen as the
metaphors they are, and, when this happens, Buddhists and scientists will
have to face the truly contentious issues—issues that “belong” exclusively
neither to Buddhism nor to science, because they belong to both: Is there
mind separate from brain? Is the human personality consciously mutable?
If so, to what extent? Are there elementary particles that are fundamental in
the sense that they have no constituent parts? Is sentient life separate from
matter possible?

I do not mean to imply, of course, that there has not been any grappling
over these issues, only that there has not been enough. This is certainly un-
derstandable. On the one hand, confronting such issues will undoubtedly
be the cause of some discomfort, since intellectual antagonism will be un-
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avoidable. On the other, the logic of strict and literalistic complementarity
is seductive: scientists are the masters of matter, Buddhists of the mind: let
us walk the road to inner and outer progress together! Or again, scientists
provide the hardware, Buddhists the software, let us create the great com-
puter together! The problem, of course, is that such segregationist meta-
phors are, like all metaphors, artificial. They are artificial because scientific
claims impinge, and sometimes impinge negatively, upon Buddhist ones,
and vice versa.

Let us consider just one example by way of illustration. The extent to
which the Madhyamaka doctrine of emptiness is invoked in models that
advocate the complementarity of Buddhism and science will not have gone
unnoticed. In such contexts, the Madhyamaka is frequently characterized as
a philosophical and/or religious system, one that neither affects nor is af-
fected by conclusions concerning the physical world: a good example of the
religion-mind-experience versus science-matter-fact dichotomy of strict
complementarity. The problem, of course, is that this disregards an impor-
tant though little known fact: that the Madhyamaka theory of emptiness®®
requires the existence of an external world, and it implies, additionally, that
there can be no elementary particles fundamental in the sense that they
have no constituent parts.”” Why this is so—that is, the details of these ar-
guments—need not concern us here. It is sufficient to note that the truth of
the doctrine of emptiness—one of the most important and unique tenet of
Mahayana Buddhism—depends upon a fact of the physical universe. If it
can be shown that there are partless particles—particles that are no further
divisible, that are not made up of anything more elementary—then the the-
ory of emptiness as formulated in the classical Indian and Tibetan sources,
and therefore Mahayana Buddhism as we know it, would be false. The
point, of course, is that the realm of physics and metaphysics cannot be so
easily segregated, that Buddhism is not simply a “philosophical view” or a
“mind science,” and that the truth of Buddhist doctrine both implies and is
dependent upon facts related to the material world.

What does all of this imply for the future of the dialogue between Bud-
dhism and science? It implies, first of all, the necessity of realizing the
metaphorical nature of the models we use to help us envision the interac-
tions of Buddhism and science. Such a realization requires, in turn, an un-
derstanding of Buddhism and science (and their subdisciplines) as com-
plete systems that resist dichotomizing: systems that can both support and
challenge each other at a variety of different levels—no monopolies, no
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holds barred! Let me conclude by offering one very concrete suggestion for
the future of the conversation between Buddhism and science, a suggestion
that I believe can help us avoid the pitfalls that I have just described.

It is an astounding fact that of the various studies cited as part of my at-
tempt to chart the interaction of Buddhism and science, almost all the seri-
ous studies in the last fifteen years—the period in which I believe we have
witnessed the most sophisticated and interesting work—have been written
by scientists. What has been missing, of course, is the voice of the Buddhist
scholar, both Asian and Western.*® Many of the scientists, or former scien-
tists, who have published in this field, of course, have considerable back-
ground in Buddhism; many, in addition, have long-standing commitments
to Buddhist practice, but none of them are trained scholars of Buddhism,
nor have any, to my knowledge, mastered any of the languages of the Bud-
dhist texts. If, as I have suggested, the strict dichotomizing and protection-
ist tendencies of a literalist model of complementarity is the next major
hurdle to be overcome, and if this will require a broader and deeper under-
standing of science, and especially of Buddhism, as I think it does, then per-
haps it is precisely the voice of the scholar of Buddhism in the dialogue that
is the greatest desideratum at this point in time.*' But perhaps my sugges-
tion is, as of the printing of this book, already moot, since one of the virtues
of this volume is precisely that it has brought trained scholars of Buddhism
formally into the discussion.

Notes

1. The Training of the Mind research project, funded by the Fetzer Institute,
was an exploratory first attempt to determine principally what measurable
cognitive changes occurred as a result of intensive, prolonged meditation.
The primary subjects were a group of Tibetan monks who had been in
long-term retreat in the mountains above Dharamsala, India. The other
members of the research team were Richard Davidson, Clifford Saron,
Gregory Simpson, Francisco Varela, and Alan Wallace.

2. This would suggest that it is not only fitting but indeed necessary that there
be addenda to traditional human subject research guidelines that are more
situationally specific. In the case under discussion there seems to me to be
an urgency in creating specific guidelines that address the issues that follow.

3. That even conversation is not an ethically neutral enterprise—that it in-
volves economic and political power differentials with definite ethical con-
sequences—is of course an observation that has been made most forcefully
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by anthropologists. See Rabinow 1996; and Clifford and Marcus 1986. But,
on the spectrum of urgency, dealing with ethical issues in the case of the
one-sided scientific objectification of Buddhism seems to me clearly more
pressing.

The metaphor of barrenness, with its obvious implications to procreation,
is not my own. Jaki, for example, speaks of the “stillbirth” of science in non-
European societies. See Jaki 1985:132.

That “science” in this form of historiography (and elsewhere) is simply as-
sumed to be coterminous with science as it developed in the West not only
vitiates against considering science to be culturally situated but also against
the possibility that it can be situated elsewhere than in the West. It acts,
among other things, against the possibility of considering science as a mul-
ticultural phenomenon and hence of even entertaining the possibility that
certain forms of traditional speculation and practices specific to, say, Bud-
dhist societies are forms of science. Although I will use the term science in
this essay to refer to the specific form of science that emerged in Europe, I
am cognizant of the fact that this tends to reinforce an unhealthy Eurocen-
trism as regards the nature of science, much in the same way as using the
term man to refer to the generic human acts to reinforce androcentrism.
For an excellent discussion of these and related issues, see Harding 1998.
See, for example, Singhal 1972:153-188; and Needham 1981, which is a synop-
sis of his multivolume Science and Civilization in China. Needham’s work
suffers from the same kind of faulty generalizations about Indian and Bud-
dhist views of time (that it is cyclical, idealist, subjectivist) as does the work
of Jaki, but his work also shows, without question, that there was such a
thing as science in classical China.

Science has encountered opposition in its spread to various Asian cultures,
but I believe that this has been principally due to sociopolitical rather than
ideological reasons.

How less cyclical is the doctrine of a coming foretold, and a second coming
prophesied, and how less polytheistic is a trinitarian God that lords over a
pantheon of angels and saints? As regards Indian and Buddhist notions of
time, it can be pointed out that these are as varied and complex, and there-
fore as resistant to generalization, as any notion of time found in any other
culture and religion. That, despite the cosmological doctrine of the repeat-
ed creation and destruction of the universe, there is, at least in many Bud-
dhist texts, a definite sense of “linear time” is witnessed by the clear distinc-
tion made in these texts between past, present, and future (Poussin
1988:593) and by the notion of instantaneous and irreversible change
(Poussin 1988:474). See also the considerable range of views in the debate
over the nature of time in the Buddhist world in the early centuries of the
Christian era, as reported in Vasubandhus Abhidharmakosa (Poussin
1989:808-816).

I'should hasten to add that I find equally problematic the claim that the rea-
son for the relative nonemergence of science in Asia can be easily identified.
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I find baseless, for example, Thurman’s claim that the nonemergence of sci-
ence in India represents a conscious choice. Goleman and Thurman 1991:57.
A choice on the part of whom?

On the sabotaged attempts on the part of Tibetans to introduce a Western
system of education that included science into Tibet in the 1920s and then
again in the 1940s see Goldstein 1989:121, 421—426.

On the life and works of Gendiin Chéphel, see Stoddard 1985 and Lopez
1996.

That the theoretical skepticism may, upon further examination, be found to
be groundless, insofar as Buddhism has no qualms with the notion that
mental states can have physical correlates, does not diminish my point here,
which is meant as a report of monks’ actual views, reports based on exten-
sive interviews with long-term meditators as part of my work with the
Training the Mind research group; see note 1. See the report of one such
meditator in Lobsang Tenzing 1990.

See, for example, Stephan Hawking’s dismissal of “eastern mysticism” as ob-
scurantism, in Weber 1986:210.

See, for example, Hayes’s 1996 critique of the Internet in Cybersangha; and
the Ven. Hsuan hua’s more thoroughgoing critique, one that almost borders
on paranoia, “Electric Brains and Other Menaces,” in the same venue.
Though not openly conflictual or polemical, there is also to be found in
contemporary Asian Buddhist writing a rhetoric that seeks to portray Bud-
dhism as the true innovation, and science as having to catch up with it. See,
for example, Zoysa 1998 and Yin Tak 1998.

The edition available to me (Olcott 1889), which is a reprint of the Theo-
sophical Publication Society’s edition, has no date, but bears the library
classification number of 145.72 O43b 1889. The “certificate” in the preface is
dated 1881, and Olcott’s preface 1886, but it is unclear to me when the first
edition was printed.

Interestingly, H. H. the Dalai Lama has recently suggested a modified ver-
sion of this claim, namely, that it is Buddhism’s position outside of both
radical materialism and theistic religion, “as belonging to neither camp,”
that could allow it to serve as a bridge between science and (other) religions.
See Golemen and Thurman 1991:13.

In a later (1902-1904) lecture tour of the United States, Dharmapala visited
several technical schools, and, seeing the need for greater knowledge of sci-
ence in Asia, was himself instrumental in establishing such a school in Sar-
nath, India. See Fields 1981:134.

On Carus, see Fields 1981:128, 141-143; and Tweed 1992:65-67, 103-105. Al-
though ostensibly a representative collection of Buddhist scriptural pas-
sages, the texts collected in The Gospel of the Buddha in actuality reflected
Carus’s penchant for portraying Buddhism as a rational and science-com-
patible religion.

Cited in Tweed 1992:103.

The importance of this essay is evidenced by the fact that after its original
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publication in the third issue of the Sri Lankan English-language journal
the Wheel, it has, to my knowledge, been reprinted at least twice. Once in
Nyanaponika 1971 and once in Kirtisinghe 1984.

Although making a case for the compatibility of Buddhism and evolution,
Cooper also suggests ways in which evolutionary theory might be broad-
ened under the influence of Buddhist insights, hence making his view fall,
at least in part, under the mode of complementarity. For a very balanced re-
view of Cooper’s study, see Jones 1997.

For a similar contemporary claim, see Fenner 1995:10: “This (Buddhist
karmic theory of the workings of habit formations in consciousness) is in
distinction, for example, to theistic religions and transformational paths
that introduce indeterminacy by the inherently inexplicable influence of
grace.”

Making the Buddhist material available to a wider audience is also Fenner’s
motivation for his System-Cybernetics reading of the Madhyamaka school
of Buddhist thought. See Fenner 1995.

Hence, Diana Eck (in Goleman and Thurman 1991:106) states that “there is
a common agenda and method in the fact that both the mind science of the
Buddhist tradition and the exploration of the medical researchers are based
on the traditions of experimentation. (Buddhism is) an experimental prac-
tice. It is not a form of religiousness that simply says, ‘Believe this on faith.
It is an experimentally verified analysis of how the universe is.”

Consider, for example, Francisco Varela’s urging that subtle states of mind
“merit respectful attention by anybody who claims to rely on empirical sci-
ence.” Varela 1997:216.

In the words of Wallace, “The meaningfulness of scientific and contempla-
tive knowledge is therefore complementary. In the absence of either, the
world is impoverished.” Wallace 1996:205.

See Thurman in Goleman and Thurman 1991, chapter 4.

This is the dominant metaphor used by Thurman in Golemen and Thur-
man 1991:53—73.

See deCharms 1998.

See Wallace 1996:147.

See Wilber, Engler, and Brown 1986.

This is a theme that is to be found in much of the work of H. H. the Dalai
Lama.

Capra 1984:xvi: “Our culture has consistently favored yang, or masculine,
values over yin, or feminine, counterparts. We have favored self assertion
over integration, analysis over synthesis, rational knowledge over intuitive
wisdom, science over religion, competition over cooperation, expansion
over conservation, and so on. This one-sided development has now reached
a highly alarming stage; a crisis of social, ecological, moral and spiritual
dimensions.”

See, for example, Weber 1986. The last of the Mind and Life conferences
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with the Dalai Lama was also dedicated to particle physics and cosmology
(see below).

A similar, though by no means identical, project is Ornstein’s much earlier
The Psychology of Consciousness (1972), in which several pages are devoted to
different forms of Zen meditation.

It is not at all clear to me that the distinctions are as clear-cut as deCharms
makes them out to be, for surely there are materialist explanations of mind
in “the Tibetan approach,” nor is science allergic to the use of illustration
and metaphor, as lan Barbour and others have pointed out. More troubling,
though, is deCharms’s view that the Tibetan system subscribes to some kind
of paradoxical logic that can live with contradiction (1998:26, 49), a view
that I have taken issue with elsewhere; see Cabezdn 1994.

Mansfield 2002 makes a similar point, arguing, in this instance, that Carte-
sian dualism has hindered the progress of science, and that the Madhyama-
ka is a more effective philosophical basis for science. This same point is re-
iterated, using a similar argument, in Mansfield 1995-1996.

Or more accurately, the Prasangika interpretation of the Madhyamaka the-
ory of emptiness.

The existence of an external world is necessitated by the Prasangika’s com-
mitment to according with worldly conventions. The nonexistence of part-
less particles is a corrollary of the fact that the theory of emptiness implies
that all phenomena exist as mere imputations, as labels that require some
basis (gzhi) on which to, as it were, adhere. In the case of material particles,
such a basis can be none other than their parts. See Cabezén 1992:144, 149,
324-345.

The exception, from the Asian side, has of course been H. H. the Dalai
Lama. The most prominent exception from the Western side has been Alan
Wallace, though perhaps Peter Fenner and Herbert Guenther can also be
named as exceptions in this regard.

One might say that expertise in the various sciences themselves is already
well represented in the dialogue but that what has been missing from the
side of science is a perspective with a broad overview of science, as exempli-
fied in disciplines like the history, sociology, and philosophy of science. If I
have a suggestion to make in regard to science, analogous to the one I put
forward with respect to Buddhism, therefore, it is that representatives of
these latter disciplines be brought into the discussion in a more consistent
and self-conscious manner.
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In this essay Buddhologist Thupten Jinpa traces the recent history of the
engagement between Tibetan Buddhism and modern science, drawing
primarily from Tibetan sources. Among all Asian Buddhist civilizations,
Tibet remained the most isolated from the West until the mid-twentieth
century. So when Tibetans finally encountered modern science it was par-
ticularly alien to them, and their varied responses, as depicted in this es-
say, are particularly fascinating. Thupten Jinpa begins his essay with a
discussion of the writings in the 1930s or early 1940s by the Tibetan Bud-
dhist scholar Gendiin Chéphel on the significance of science for Buddhist
thinking. Gendiin Chophel’s account of the relation between Buddhism
and science is both historical and normative, as he counsels his country-
men on the importance of engaging constructively with scientific modes
of inquiry and knowledge.

Thupten Jinpa then examines the long-standing interest of the present
Dalai Lama in science and technology and his active engagement with
scientists and promotion of science education for Tibetans. This discus-
sion is followed by a presentation of three diverse conceptions of science
among recent Tibetan Buddhist thinkers. One group of traditional Ti-
betan scholars views modern scientific thought as a rival philosophy, to be
refuted on logical grounds wherever it conflicts with traditional Buddhist
thought. This view corresponds closely to the first of three models present-
ed by Cabezon, namely, that of conflict/ambivalence. According to Jinpa,
a second group of Tibetan intellectuals views science as an ally to Bud-
dhism, and such scholars are eager to see science validate Buddhist prin-
ciples, while maintaining that Buddhism is, after all, superior to all mun-
dane sciences. This view corresponds to the second model presented by
Cabezon, namely, that of compatibility/identity. A third group of Tibetan
Buddhist scholars, represented most prominently by H. H. the Dalai
Lama, regards science as an equal partner to Buddhism. Advocates of this
view, which corresponds to the model of complementarity discussed by
Cabezon, assume that a critical engagement between the two disciplines
could expand the horizons of common human knowledge, thus giving rise
to a more comprehensive understanding of human existence and the
world we inhabit. One important feature of this approach is its deep re-
spect for the integrity of both Buddhism and science, so that there is no
urge to reduce one to the other.



Jinpa concludes this insightful essay with his own views regarding the
most  fruitful engagement between science and classical Buddhist
thought. He argues that, among all the religions of the world, Buddhism
may be best suited for critical dialogue with science, because of its suspi-
cion of any notions of absolutes, its insistence on belief based on under-
standing, its empiricist philosophical orientation, its minute analysis of
the nature of mind and its various modalities, and its overwhelming em-
phasis on knowledge gained through personal experience.



Thupten Jinpa

Sc,icncc /A\S an /A\Hy or a Ri\'a[ mlilosoplly? TiLetan
Bu(l(“list T[linl(ers’ Engagement \/\’itll /\/\oclern Sciencc

THE FIRST SOUNDINGS: GENDUN CHOPHEL (1903-1951)"

Around the end of his twelve-year travel through central Asia, India, and
Sri Lanka, the Tibetan philosopher and historian Gendiin Chéphel wrote a
passionate oeuvre appealing to his fellow Tibetan thinkers to engage posi-
tively with modern science. The piece opens with the following lines: “Now,
I shall, from the depth of my heart, make the following suggestion to my
colleagues—who belong to the same spiritual community as myself—those
who are objective and far-sighted.”* This was back in the 1930s or early
1940s. What follows is a brief attempt to trace the trajectory of the path of
Tibetan thinkers’ response to this over a period of more than five decades.

Gendiin Chophel’s oeuvre actually marks the conclusion of a sixteen-
part journal, which was based on the author’s observations, insights, and ex-
periences accumulated during his travels through various countries, peo-
ples, and cultures. From the tone of his journal it is evident that the author
realized, not surprisingly from early on, that his travel experiences could po-
tentially have a transforming impact on the Tibetan intellectual world. The
knowledge that Tibet has, for whatever reasons, chosen to remain isolated
from the outside world seems to have weighed heavily on Gendiin Chéphel’s
mind.’ Yet he was also quick to realize that sooner or later Tibet would be
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forced to confront the realities of the modern world. It is in this context that
the author saw his work as that of a reconnaissance, that is, reporting back to
his colleagues his personal observations and assessment of what he had wit-
nessed. Gendiin Chophel’s impressive academic background made him an
ideal candidate. Like many of his Tibetan colleagues, his primary education
was that of a rigorous philosophical training in classical Buddhist thought,
especially epistemology, phenomenology, and metaphysics. In addition, he
had a thorough grounding in classical Tibetan literary studies, which includ-
ed among others poetry, linguistics, and grammar.

Gendiin Chophel’s piece begins by acknowledging the basic fact of sci-
ence’s pervasive influence in the contemporary world. It reports that in
many countries the critics of modern science, some learned and some fool-
ish, were silenced as they ran out of any valid arguments against the scien-
tific worldview. “Even the Indian Brahmins,” the author observes, “who re-
gard the literal truth of scriptures dearer even than their own life, were

2% The author then relates

eventually compelled to accept [modern science]
the experience of Christianity’s initial encounters with modern science. He
observes that even with strong alliances with the ruling power such as the
monarchy, and despite its sustained persecution of scientists, which includ-
ed excommunication, imprisonment, and at times burning them alive, the
Church was eventually compelled to accept the validity of science. In fact,
the author writes, “They felt the need to articulate their own religious be-
liefs within the framework of the ‘new knowledge’ even when the ideas were
[often] incompatible.”> Gendiin Chophel concludes this section of his work
with the observation that opposition to reason is most unfortunate. To un-
derline this point to his Tibetan colleagues, the author cites the following
quotation from the seventh-century Buddhist epistemologist Dharmakirti,
an Indian philosopher whose work is admired greatly in Tibet:

The nature of things cannot be canceled
Through means of falsity, even if attempted.
The mind will [eventually] uphold that [truth].®

The author then relates the experience of a culture that is closer to home,
namely, the Tibetan Buddhist culture of Mongolia. For Gendiin Chophel
the example of Mongolia is deeply disturbing and confirms his view that
blind faith to one’s tradition can in fact be the seed of its own demise. He
therefore suggests that negative opposition to science, on the one hand,
and complete rejection of religion, on the other, are both equally extreme
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reactions to this new discipline. In contrast, Gendiin Chophel sees the Sri
Lankan Buddhists’ encounter with modern science as holding greater
promise. He places important significance in the fact that there were im-
portant Western converts to Buddhism. The author singles out in particu-
lar the example of the German monk who became known as Nyanatiloka
(Gendiin Chophel writes the name in its Sanskrit form as Trilokjhana).”
He accredits this monk with drawing a distinction between the “religion of
reason” and the “religion of faith,” Buddhism being the former.® From his
remarks it is obvious that Gendiin Chophel deeply admired the Sri Lan-
kan Buddhist renaissance, which historians today describe as Buddhist
modernism.

So far as Gendiin Chophel’s own views on the possible convergence be-
tween Buddhism and modern science are concerned, he makes explicit ref-
erences to four areas. On the whole he seems to share the basic sentiments
of the Sri Lankan Buddhist modernists. They see that modern science, es-
pecially with its development and application of powerful instruments,
could provide valuable confirmation of many of the key insights of Bud-
dhism. 1. For example, Gendiin Chophel sees the modern scientific under-
standing of matter as dynamic energy, possibly a reference to Einstein’s
equation e = mc?, to provide powerful empirical confirmation of the fun-
damental Buddhist insight on the ever fluctuating, impermanent nature of
things. He marvels at the invention of X-ray machines a decade earlier, the
telephone machine that enables conversation between one person in India
and the other as far away as China, and cinematography, which allows us to
record moving images! For Gendiin Chophel these technologies give us
what he calls the ultimate proofs of the matter-energy equation principle.
This scientific principle also resonates, according to the Tibetan author,
with Dharmakirti’s assertion that what we regard as “continua” and “com-
posites” do not possess in actual fact any intrinsic objective reality. Rather,
they are constructs of our minds.

2. Another area where Gendiin Chophel sees a profound convergence is
the concept of relativity. He expresses amazement at the assumption that it
had been only around five decades since it was understood there is no inde-
pendent color spectrum called white except in relation to its contrasts. This
idea of relativity and the rejection of any notion of absolutes that it entails
are, Gendiin Chophel argues, at the heart of Nagarjuna’s (c. 150250 c.E.)
philosophy of the Middle Way.” 3. A further topic on which the author com-
ments is the modern scientific insights into the deeply subjective and con-
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tingent nature of our perception of the external world. According to this,
what we perceive is, to a large extent, determined by our sensory faculties
and the representations they produce. There is no such thing as seeing an
object nakedly without any mediation. Gendiin Chophel points out that
these ideas are very familiar to the Tibetan ear. 4. Finally, he makes a passing
observation that the modern scientific neurological understanding of the
human nervous system, which is based on empirical observation, shares
surprising similarities with the human physiology explained in the Vaj-
rayana literature of the Highest Yoga class."

Even though he sees such areas of possible convergence between Bud-
dhist ideas and modern science, Gendiin Chophel warns against a dogmat-
ic approach based on the false assumption that nothing found in the classi-
cal texts may be undermined. He argues that such an attitude may seem
heroic but will not take us far. Interestingly, as an example of a possible
challenge to established Tibetan Buddhist ideas, he cites the debate on
whether or not trees are sentient. This is an old dispute between Buddhist
and non-Buddhist epistemologists in ancient India. Gendiin Chophel sug-
gests that some scientific experiments may be seen as providing greater
weight to the non-Buddhist’s claim that some trees are in fact sentient!"'
For Gendiin Chophel, perhaps the greatest strength of modern science lies
in its means of acquiring knowledge of the physical world. By this I am re-
ferring, of course, to modern science’s predominant emphasis on empirical
evidence as a basis for understanding. He makes this point in the following
passage:

The standpoints of this “new discipline” [science] are not formulated simply
on the basis of refuting one person’s views with those of another. With tele-
scopes developed through new technology one can see [objects] up to a thou-
sand paktses'* as if they were on the palm of one’s hand. Similarly, there are
magnifying lenses that enable one to see small particles as if they were the size
of a mountain, thus allowing one to observe their various attributes. These are
empirical facts that are evident to all, against which, unless one closes one’s

eyes, there is simply no other way [but to accept the results]."”

Gendiin Chophel concludes his observation with a powerful appeal. He re-
quests his Tibetan colleagues not to misconstrue him as thinking that he is
being gullible. He assures his readers that not only is his intelligence sharp
but his concern for the survival of the Buddha’s teachings is not less than
that of his colleagues.'* Thus he appeals to his colleagues not to waste time
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on contemplating how to refute his views. Rather, he warns, if they do not
wish to see the tree of Buddha’s teachings and its roots, the “inner science”
(i.e., Buddhist philosophical thought), to be undermined, they should
adopt a much wider perspective. They should, therefore, endeavor to culti-
vate the ability to recognize what is of primary and what is of secondary im-
portance and adopt a standpoint of confidence and trust. And in this way,
he suggests, Tibetan thinkers should strive in the means to ensure the con-
tinuation of the Buddha’s teachings hand in hand with the ways of the new
discipline called science.

It is extremely difficult at this stage in our historical knowledge to deter-
mine what impact, if any, Gendiin Chophel’s oeuvre had on his Tibetan col-
leagues. To begin with, it is unclear whether his journals were ever pub-
lished during his life. In fact, if we are to believe Horkhang’s words, the
Tibetan editor of the current edition of the journals, it appears that the en-
tire sixteen-part series of the journal remained unpublished until after the
author’s death."”” We do know, however, that Gendiin Chéphel acquired a
reputation for being rather radical in his thinking; some even went to the
extent of accusing him of being a hardened skeptic! We also know that, af-
ter his return, Gendiin Chophel was mistreated by the Tibetan political es-
tablishment, which included his imprisonment on grounds of suspicion of
Communist Party membership. This situation was further complicated by
the thinker’s own notorious personal life, with allegations of alcohol abuse
and sexual perversions. All this obviously did not help in his mission to
“awaken” his Tibetan colleagues to the new worldview. In fact, after his re-
turn from his landmark travels, the author seems to have forgotten about
his enthusiastic appeal to his colleagues concerning the need to engage with
modern science. On the whole, Gendiin Chophel appears to have devoted
his time more to the modernization of the political system.'® Whatever the
case may be, it is a tragedy that before his words could exert any real effect
the country became caught in a political upheaval that was to threaten the
very survival of the Tibetan people and its culture.

THE SECOND SOUNDINGS: H. H. THE FOURTEENTH
DALAI LAMA

The second Tibetan to play a critical role in this encounter between Ti-
betan Buddhism and modern science is the present Dalai Lama. We know
from his autobiography that His Holiness early on developed a profound
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fascination for science and technology in particular. The young Dalai
Lama’s restoration of the old cinema projector, his love for telescopes, and
his fascination with mending watches have today become popular knowl-
edge thanks to Hollywood’s two recent films on Tibet and the Dalai Lama’s
life.'” Interestingly, the Dalai Lama’s interest in modern science appears to
have arisen independently of Gendiin Chophel’s writings. In fact, the Dalai
Lama read Gendiin Chophel’s journals only when they were printed in In-
dia, more than four decades after they were written!'® Perhaps the turning
points in the Dalai Lama’s attitude toward modern science and technology
may have come during his state visits to China in 1955 and to India in
1956-1957. The impact of powerful industries and modern telecommunica-
tion and transportation on the young Dalai Lama’s mind cannot be overes-
timated. In any case, following his flight to India in 1959, and after the Ti-
betan refugee community became reasonably well-established in their
chosen second home, namely, India, the Dalai Lama was once again able to
pursue his interests in modern science. This time, however, he had access to
practicing scientists, including some of the best scientific minds of our
time. In particular, he initiated a series of informal discussions with the
physicist David Bohm on quantum mechanics. And, since 1987, the Mind
and Life conferences, which take place every two years at the Dalai Lama’s
residence, have given him an ideal forum to keep him abreast of the latest
developments in the various scientific disciplines."

The Dalai Lama hoped that, with the introduction of modern secular
education in Tibetan society, and with the establishment of research and
translation units in the education department, gradually publications on
modern science might appear in Tibetan. This, he felt, could then open the
way for a critical engagement between classical Tibetan scholars and mod-
ern science. Unfortunately this expectation proved to be misplaced. So in
the early eighties the Dalai Lama began speaking in public, especially at ma-
jor Buddhist monastic colleges, about the need to introduce studies of
modern science and Western philosophy into the monastic curriculum. He
suggested that this could lead to a mutually enriching dialogue between
classical Buddhist philosophy and contemporary thought, including mod-
ern science. Interestingly, the Dalai Lama does not see the introduction of
modern science within the classical curriculum as something radical.
Rather, he sees this more as a matter of updating the curriculum. He argues
that the study of physics updates the student’s understanding of the nature
of the physical universe, cosmology as updating classical Buddhist cosmol-
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ogy, biology as the study of life and consciousness, and psychology as
updating the study of classical Abhidharma psychology and phenom-
enology.”

Like Gendiin Chophel, the Dalai Lama sees that the strength of modern
science lies in its overwhelming reliance on empirical evidence. For a Bud-
dhist thinker, he feels that any evidence that is grounded in empirical facts
and can be experimentally demonstrated cannot be dismissed. Thus, the
Dalai Lama argues, there is a fundamental convergence between what is
called the scientific method, which consists of observation, reason, and ex-
periment, and the Buddhist method of inquiry, which emphasizes the de-
velopment of understanding derived through observation and critical
analysis. By drawing attention to this key convergence of methodology, the
Dalai Lama has warned Tibetan thinkers of the need for openness, especial-
ly with regard to any possible challenges scientific discoveries may pose to
established ideas within the classical Buddhist worldview. In particular, the
Dalai Lama has pointed out the need to discard many aspects of the Abhid-
harma cosmology, especially its ideas about the size and distance from earth
of such celestial bodies as the sun and the moon. He has drawn attention to
the weight of empirical evidence against the classical Abhidharma theory,
evidence that is derived through experiments and the use of powerful sci-
entific instruments.”’ By stressing the empirical nature of the evidence, the
Dalai Lama is invoking a principle that is very dear to Tibetan Buddhist
thinkers.**

For example, the Dalai Lama writes,

Suppose that something is definitely proven through scientific investigation,
that a certain hypothesis is verified or a certain fact emerges as a result of sci-
entific investigation. And suppose, furthermore, that that fact is incompatible
with Buddhist theory. There is no doubt that we must accept the result of the

scientific research.?

The Dalai Lama, however, offers an important caveat. He argues that it is
critical to understand the scope and application of the scientific method. By
invoking an important methodological principle, first developed fully as a
crucial principle by Tsongkhapa (1357-1419), the Dalai Lama underlines the
need to distinguish between what is negated through scientific method and
what has been not observed through such a method. In other words, he re-
minds us not to conflate the two processes of not finding something and
finding its nonexistence.”* For example, through current scientific analysis so
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far we may have not found evidence for rebirth, but this does not imply by
any means that science has somehow negated the existence of rebirth.

This idea of the need to accept the parameters of scientific understand-
ing is related to the Buddhist division of objects of knowledge into three
categories of evident, slightly obscure, and extremely obscure phenomena.
Knowledge of things and events of the first class is derived primarily
through direct perception and experience. In contrast, knowledge of the
second class of phenomena is derived through inference based on some
empirically observed facts. Many of the key insights of Buddhism, such as
the ever fluctuating, impermanent nature of things, belong to this category
of phenomena. However, the facts of the third category are thought to be
accessible to our minds only on the basis of some third person’s testimony.
We have, for the time being, simply no direct access to knowledge of the
third class of phenomena. However, the status of an object or a phenome-
non as extremely obscure in this third sense may be simply relational and
not an inherent attribute of the thing itself. For example, knowledge of cer-
tain customs of an ancient civilization may remain totally inaccessible to us
at one point. Yet, gradually, as the result of archeological study, that knowl-
edge can become more and more accessible to us. Still, our knowledge of
that civilization will be based on inference. In contrast, for that civilization’s
members the characteristics of their customs were evident.

In delineating the scope of current scientific knowledge, it is unclear
whether the Dalai Lama believes that 1. phenomena that currently remain
outside this knowledge such as rebirth do so by the very nature of their ex-
istence or 2. that, as the current scientific paradigm changes, the scope of
scientific analysis will expand, thus enabling such phenomena to fall within
the parameters of what we call scientific investigation.

The Dalai Lama envisions dual benefits from this engagement between
classical Tibetan Buddhist thought and contemporary thought, especially
modern science. On the one hand, he believes that a dynamic encounter
with scientific thought could help revitalize Buddhist analysis of the nature
of objective reality and the mind. History shows that Buddhist philosophy
gained tremendous insights from its long engagement with other systems of
thought in ancient India. For scientists the Dalai Lama believes that engage-
ment with Buddhist philosophy could provide new perspectives on their
own various disciplines. For example, he sees potentials for mutual enrich-
ment in the scientific investigation of the chemical and neurophysiological
changes that occur in meditative states. This, he believes, could lead to a
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more comprehensive understanding of the nature and relationship between
the body and mind.** Similarly, he feels that Madhyamaka Buddhist philo-
sophical ideas about identity derived through dependent origination, de-
spite the absence of any intrinsic reality of phenomena, may help deal with
many of the conceptual challenges posed by quantum physics with regard
to the question of reality.”® Thus the Dalai Lama sees great potential for ex-
ploring areas of convergence and divergence between Buddhism and four
key disciplines of modern science, namely, physics (especially particle
physics), cosmology, neurobiology, and psychology. The proceedings of the
past Mind and Life meetings stand as a testimony to the potentials that ex-
ist in engaged dialogues between Buddhist thought and these four fields of
science.”’

Unfortunately, so far no written work in Tibetan from the Dalai Lama
has been published that articulates his views on the potential areas of en-
gagement between Buddhist thought and science. It is also unfortunate that
Gendiin Chéphel, too, shunned any attempt to write a separate treatise on
the fundamentals of scientific thought in Tibetan. He appears to have been
deterred for two reasons. On the one hand, he felt that the task was likely to
prove too demanding. He also felt that perhaps the time wasn’t right for the
appearance of such a work.”® However, the Dalai Lama’s repeated encour-
agement has today led to an intellectual climate among the younger gener-
ation of Tibetan scholars, especially within the academic monasteries,
where a genuine thirst for basic scientific knowledge is strong today.

DIVERSE CONCEPTIONS OF SCIENCE

Among Tibetan thinkers who have taken up the call of Gendiin Chophel
and the Dalai Lama, their diverse approaches to the issue of dialogue with
science suggest three very different conceptions of science. On one side are
those who primarily see modern scientific thought as representing a rival
philosophy. In their view Buddhist thinkers should treat modern science in
exactly the same manner as rival philosophical systems in ancient India. In
other words, Buddhist philosophers must engage in debates with science
and negate whatever can be demonstrated to be false. Needless to say, here
argumentation, based on appeal to shared principles of logic and epistemo-
logical theories, is regarded as the primary means of validation or repudia-
tion. Interestingly, one of the favorite issues they select for their criticism of
scientific thought is what they see as modern science’s materialistic theory
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of mind. Their arguments are, in actual fact, a reproduction of the very ar-
guments Buddhist epistemologists employed more than a millennium ago
to refute the Carvaka’s materialistic theory of mind!** On the whole, mem-
bers of this group tend to be scholars who do not read any contemporary
European language and lack a real understanding of the fundamentals of
modern science.”® They also tend to conflate scientific theories and meta-
physical assumptions that a particular scientific group may uphold, and
much of their criticisms are actually directed against metaphysical rather
than truly scientific concepts. Furthermore, their appreciation of the em-
pirical dimension of modern scientific method of inquiry remains inade-
quate. These shortcomings seem to result primarily because of their lack of
any access to scientific literature.

There is, however, a second group of Tibetan scholars who tend to view
modern science as an ally. A primary example of this is Gendiin Chophel
himself, who, as we observed earlier, wished to see some kind of Buddhist
modernist movement in Tibet. This group also includes some Tibetan writ-
ers who either remained or grew up under Communist Chinese rule. Par-
ticular mention should be made of Chukye Samten. In the preface to his
book on classical Tibetan logic, the author explicitly cites large segments of
Gendiin Chophel’s journal and identifies strongly with the sentiments ex-
pressed by Gendiin Chophel.’" Like certain Sri Lankan Buddhist scholars,
there is also an element of self-congratulation in that he cites what the au-
thor sees as the endorsement of Buddhism by well-known scientists.
Gendiin Chophel too cites the statement attributed to a Sri Lankan monk
that Buddhism will not only be able to keep pace with modern science but
will also, in fact, outpace it, for Buddhism can go beyond the reaches of
modern science.”* Perhaps the most interesting part of Chukye Samten’s
engagement with science is his attempt to demonstrate the scientific nature
of the key elements of the Tibetan classical discipline of Diira (lit. “Collect-
ed Topics”). He begins by first defining science as a discipline of reason de-
veloped in relation to our knowledge of both the material world and sen-
tient beings, knowledge that is derived through observation, experience,
and inference.”® The main difference between Gendiin Chophel’s attitude
to science and later writers like Chukye Samten lies in their basic orienta-
tion. While Gendiin Chophel is interested primarily in opening his Tibetan
colleagues’ eyes so that they are prepared to confront the influence of mod-
ern science, Chukye Samten’s approach is that of an apologist. This is un-
derstandable, given the radically different cultural and political conditions
under which these two authors were writing.
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Finally, we could identify a third group of Tibetan thinkers whose con-
ception of science is that of an equal partner. In their view, although mod-
ern science and Buddhism may share many points of convergence, there is a
clear awareness that certain topics within Buddhism may not fall within the
scope of scientific analysis. An assumption exists that critical engagement
between the two disciplines could expand the horizons of common human
knowledge, thus giving rise to a more comprehensive understanding of
ourselves and the world we inhabit. One important feature of this approach
is its deep respect for the integrity of each discipline, so that there is no urge
to reduce one to the other. Because of this, among the last group there is a
greater interest to see the emergence of scientific literature in Tibetan rather
than work comparing the two disciplines.”* Those who belong to this group
envision what could be called a critical engagement between classical Bud-
dhist thought and modern scientific thought. The present Dalai Lama is a
principal example.”> Among the younger generation there have been stu-
dents in all three main Gelu monastic universities, Sera, Drepung, and Gan-
den, albeit a handful, who have taken serious interest in modern science
and Western philosophy. So far, this engagement with science by classical
Tibetan scholars seems to be confined to the Gelu monastic centers of
learning. This may be because historically the scholars of the Gelu monastic
colleges tend to share deeper interests in epistemological and metaphysical
issues. The author of this essay was one such student at Ganden, in south
India. Not surprisingly, thinkers who share this perspective tend to be liter-
ate in English and therefore have access to materials outside the Tibetan
language.

AS THE TIBETAN EXILE COMMUNITY becomes more exposed to the out-
side world, classical Tibetan thinkers become more aware of the pervasive
influence of science in contemporary culture throughout the world. They
may therefore become aware of the fact that many people in contemporary
society derive their understanding of the world through science rather than
religious belief. Furthermore, it will be realized that the social, cultural, and
economic conditions that influence and shape individuals’ lives in contem-
porary society naturally encourage a secularization process. History illus-
trates that advancement in scientific knowledge goes hand in hand with the
modernization and secularization of a society. This is likely to be the case
with the Tibetans as well. Today for the first time in history there is an en-
tire generation of highly educated Tibetans whose primary educational
background is not that of the classical monastic system. In the political
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realm the Dalai Lama himself is at the forefront of democratizing Tibetan
society, thus secularizing the Tibetan government system. Gradually the
impact of all of these changes will be felt.

After more than four decades into their diaspora, today the question is
no longer the introduction of scientific knowledge to the Tibetans. There
are already many young Tibetans with a conventional, secular educational
background that includes the study of modern science. There are also indi-
vidual Tibetans who are at home with even specialized fields of scientific
studies. However, this situation has not really contributed to facilitating a
critical engagement between modern science and classical Tibetan thought.
Nor has it led to the emergence of any significant scientific literature in Ti-
betan. The challenge, therefore, is the introduction of scientific studies
within the curriculum of Buddhist academic monasteries, where an estab-
lished tradition of logical, speculative, and philosophical studies has existed
for centuries. Until such time, modern science will fail to have any direct,
significant impact on the classical Tibetan Buddhist worldview. As in many
cultures today, the worldviews of the two disciplines will remain at best two
parallel, and perhaps competing, descriptions of our own reality and the
natural world.

The key to the successful introduction of scientific studies into the clas-
sical Tibetan monastic curriculum, however, is the emergence of scientific
literature in Tibetan. Not only should there be textbooks on science and
contemporary Western philosophy in Tibetan, more important, there
should be books that bring fresh critical perspectives to some of the funda-
mental ideas of Buddhist thought. This latter class of literature is critical if
we are to inspire serious interest in scientific thought among Tibetan
thinkers. For example, an exposition of the basic concepts of the founda-
tions of quantum mechanics, especially its idea of nonlocality, can be pre-
sented in a way that poses challenges to the Buddhist philosophical concept
of causation. Similarly, some of the key disciplines of modern cognitive sci-
ence, such as neurobiology, can be seen as challenging classical Buddhist
epistemological theories of perception and cognition. It is also not difficult
to envision how a detailed presentation of the premises of a materialist the-
ory of mind written in classical Tibetan philosophical language will excite
the monastic scholarly community. The emergence of such scientific and
philosophical literature in Tibetan will no doubt revitalize and enrich
philosophical discourse within Tibetan Buddhist thought. Only then can
we expect to see a meaningful engagement with modern science by Tibetan
Buddhist thinkers.
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It may well be that of all religions Buddhism finds it easiest to engage in

a critical dialogue with science. The following key features of Buddhism—

its suspicion of any notion of absolutes, its insistence on belief based on un-

derstanding, its empiricist philosophical orientation, its minute analysis of

the nature of mind and its various modalities, and its overwhelming em-

phasis on knowledge gained through personal experience—all make it easy

for Buddhism to be in a dialogue with a system of thought that emphasizes

empirical evidence as the key means of acquiring knowledge.
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Among the many possible areas of fruitful interface between Buddhism
and science, certainly none is more central than the nature of the mind
and the possibility of positive mental transformation. These are the topics
of this essay by His Holiness the Dalai Lama, who emphasizes the poten-
tial, mutual benefits of dialogue and collaboration between Buddhists
and cognitive scientists. The Dalai Lama begins his presentation with a
discussion of the relevance of the mind to each of the Four Noble Truths,
which form the foundation of Buddhism as a whole. While the mind is
certainly of primary importance in the Buddhist inquiry into the nature
of reality, this tradition does not confine itself solely to subjective states of
consciousness but is also very concerned with the nature of objective phe-
nomena and their relation to consciousness. As the Dalai Lama points
out, the very criterion for determining what does and does not exist is
valid cognition, and the correct apprehension of the way things are is also
pivotal for the cultivation of wholesome states of mind.

While Buddhism is commonly classified in the West as a religion, the
Dalai Lama emphasizes here its concern with careful observation and ra-
tional analysis as opposed to reliance upon faith alone. Moreover, both
Buddhism and science place great importance upon the need for objectiv-
ity, in the sense of freedom from subjective biases, in one’s exploration of
the natural world. In Buddhism the pursuit of knowledge is fundamen-
tally pragmatic: one seeks knowledge in order to transform the mind and
achieve freedom from suffering and its source for oneself and others. Such
transformation, according to the Dalai Lama, can be brought about only
by the mind, not by technology or other external modes of intervention.
Moreover, the very possibility of positive mental transformation, he ar-
gues, is due to the impermanent nature of the mind and the fact that all
wholesome and unwholesome mental states arise from prior causes and
conditions. Thus the Buddhist understanding of the mind and the possi-
bility of mental transformation are at root naturalistic: the mind itself is
an integral part of nature, and changes in the mind take place because of
identifiable prior causes.
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UNDERSTANDING THE MIND

The topic of this presentation is the mind, the essential nature of which
is luminosity and cognizance.' In fact I feel there will be great value in long-
term dialogue and collaboration between Buddhists and neurobiologists,
those who are studying the nature and functioning of the brain. In this re-
gard, topics for collaborative research and discussion might include the re-
lationship between the body and mind and the ways in which memory op-
erates. Another topic is the manner in which habitual propensities in the
mind manifest in experience. Up till now I have been able to participate in
dialogues with various groups of cognitive scientists on a number of occa-
sions, and I have found my understanding increasing with each such op-
portunity. Both neuroscientists and Buddhists may benefit from such col-
laboration. I have derived benefit from these conversations, and the
neuroscientists themselves also appear to have gained some fresh perspec-
tives and ideas as a result of these dialogues.

Now I would like to address the nature of the mind and related issues as
they are understood within Tibetan Buddhism. As is well known, the root,
or foundation, of the whole of the Buddhist teachings is known as the Four
Noble Truths. Among the Four Noble Truths the First Noble Truth, the
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Truth of Suffering, addresses the nature of suffering. The reason for this is
because we are averse to suffering, and this subject is taught in terms of feel-
ings. Among the three types of suffering, the first, called blatant suffering, is
that very feeling of pain or suffering itself. Second, that which is called the
suffering of change is in fact a tainted feeling of pleasure. The third form of
suffering, known as the ubiquitous suffering of conditioning, pertains to the
feeling of indifference, which is neither pleasure nor pain. Now all these
three types of suffering pertain to feeling as it is directly related to con-
sciousness. So the First Noble Truth, the Truth of Suffering, has a deep rele-
vance to the nature of consciousness.

The Second Noble Truth, the Truth of the Origin of Suffering, pertains
to mental afflictions and to karma, or the actions induced by mental afflic-
tions. A number of Buddhist schools assert that some voluntary karmas are
in fact of a material nature. But, on the whole, Buddhist theory asserts that
the nature of karma is a mental factor pertaining to volition. Therefore,
karma, being of the nature of volition, is of the nature of consciousness.
And mental afflictions are certainly expressions of consciousness as well.

As for the Third Noble Truth, the Noble Truth of Cessation, although
cessation itself is not consciousness, it is an attribute of consciousness. The
Fourth Noble Truth, the Truth of the Path to Cessation, involves excellent
qualities of the mind, or of consciousness, specifically those qualities that
lead to liberation. In terms of the presentation of samsara, the cycle of exis-
tence, and nirvana, liberation, if the mind is not subdued, there is samsara,
and if the mind is subdued, there is nirvana.

Given the tremendous importance of the mind, certain philosophical
schools within Buddhism maintain that all phenomena are of the nature of
the mind. They maintain that external objects—in the sense of phenomena
that are totally independent of the mind—do not exist. But the most pre-
dominant philosophical school within Tibetan Buddhism does not take this
position.? Rather, it says that physical, external entities, different in nature
from the mind, do exist. In short, among Tibetan Buddhists there are some
who deny the existence of eternal entities that are not of the nature of the
mind, but, for the most part, Tibetan Buddhist philosophers do assert the
existence of such external entities. There is a great deal of debate about this
point.

Regarding the Buddhist classifications of the five psychophysical aggre-
gates, the twelve sense-bases, and the eighteen constituents of reality, the
mind is included among the twelve sense-bases and the eighteen con-
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stituents of reality.” Among the five psychophysical aggregates, the aggre-
gates of feelings, recognition, and consciousness are all aspects of the mind.
The aggregate of compositional factors includes both mental and nonmen-
tal phenomena. Thus, among the five aggregates, most are of the nature of
consciousness. So if each of these aggregates could vote, those that are of
the nature of the mind would win by a landslide! I should add that the fifth
aggregate is the aggregate of form. So the five aggregates are form, feelings,
recognition, compositional factors, and consciousness. Among those five,
only one is completely nonmental, while feelings, recognition, and con-
sciousness are of the nature of the mind, and compositional factors are of
two sorts—some of the nature of consciousness and some not.

The Buddha said that if one trains the mind there is joy, and if the mind
is undisciplined there is suffering. In this way the Buddha placed great em-
phasis on the mind. Thus, the basis that is to be purified is the mind. If it is
trained, there is nirvana, or liberation, and if it is not trained, one continues
in the cycle of existence known as sgsara. The principal things that must be
purified are the contaminations of the mind, and these also are mental.
That which purifies the mind are excellent qualities, or states, of the mind.
The results of having purified the mind also consist of excellent qualities, or
states, of the mind.

The fundamental criterion for determining what does and what does
not exist hinges on whether or not something is apprehended by valid cog-
nition. It is not sufficient for something to be merely cognized or merely to
appear to the mind; rather, when the mind apprehends something, this cog-
nition must be incapable of refutation. That is, when an object is appre-
hended by the mind, it must be incapable of being invalidated by some oth-
er sound knowledge. Thus the criterion for existence itself pertains to the
mind, specifically to valid cognition. Therefore, some Westerners interested
in Buddhism maintain that Buddhism is actually not a religion but a sci-
ence of the mind. I think there are grounds for such a claim.

Now what is the nature of the mind? First, the Tibetan term for con-
sciousness, shepa (shes pa), is actually a verb used in such expressions as
“One knows,” or “I know;” so it indicates an activity. Thus one speaks of
consciousness on the basis of the ability to know. In terms of the internal
classifications of consciousness, we designate two categories of conscious-
ness. The first of these is sensory consciousness, which has for its dominant
contributing condition something physical. Second, there is mental con-
sciousness, the dominant contributing condition of which is not physical.
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Another classification distinguishes between the mind and mental factors.
The mind apprehends the sheer presence, or nature, of its object, whereas
mental factors apprehend specific attributes of the apprehended object.

The Vaibhasika school of Buddhist philosophy asserts that conscious-
ness apprehends its object nakedly, or without mediation, implying the ex-
istence of “image-free” consciousness. In contrast, the Sautrantika philo-
sophical school and all of the higher philosophical systems (namely, the
Yogacara and Madhyamaka schools) assert that consciousness apprehends
its object by way of images. Therefore, they state that consciousness arises
with images.

Another classification is made in terms of conceptual and nonconceptu-
al cognition. Conceptual cognitions apprehend their objects by way of
generic ideas, whereas nonconceptual cognitions, such as perception, expe-
rientially apprehend their objects more directly, which is to say, not by way
of generic ideas.

In terms of the ways in which consciousness apprehends an object, first
of all there is false cognition, which simply misapprehends its object. It is
totally mistaken. Second, there is doubt, or uncertainty, in which cognition
waivers between two options. Then there is belief, which is simply an opin-
ion, without any compelling rational or empirical basis. Next, there is infer-
ence based upon conclusive reasons or evidence. And, finally, there is per-
ception, which apprehends its object experientially. So we have many types
of cognition. It is extremely important to distinguish between mistaken
cognition and valid cognition.

For the most part, those types of cognition that lead to suffering are
mistaken cognitions, which do not accord with reality. Many states of con-
sciousness that lead to suffering are out of accord with reality and are mis-
taken. The remedies for those states of consciousness are valid cognitions
that do accord with reality. So it is very important to investigate the distinc-
tion between cognitions that are delusive and those that are accurate. How
is this to be done? Both mistaken and valid cognitions are alike insofar as
they both do exist, both arise and are experienced. Now our task is to inves-
tigate those that are and are not mistaken. This needs to be done with refer-
ence to reality, to those phenomena that are apprehended by the mind.

The question of the relationship between reality and appearances arises
everywhere, for there can be a disparity between how things appear and
how they exist. This must be examined closely. In light of the importance of
investigating the nature of reality and not simply relying on appearances,



HIS HOLINESS THE XIV DALAI LAMA

within the context of the Buddha’s own teachings, it is also crucial to inves-
tigate rationally whether or not a certain teaching is to be taken literally.

Such investigation is to be done with the mind, of course, and not sim-
ply with the instruments of technology. In order to counteract a completely
mistaken cognition, one pursues logical consequences in order to bring
about valid inference or one may use conclusive syllogisms. Syllogisms en-
tail reasonings, sometimes used to affirm the existence of a given entity or
the validity of a given proposition and sometimes to refute the existence of
something or to show the fallacy of a certain proposition.

That is, at times one may infer the existence of a given entity, and some-
times the nonexistence of something may be inferred. Given that twofold
distinction, the syllogisms are sometimes negative in the sense that they
demonstrate the absence of something, and sometimes they are affirmative
in the sense of affirming the existence of the given object. Therefore, analy-
sis is central to logical reasoning. Because of the centrality of logical analy-
sis and investigation within Buddhist philosophy, I think there is a great po-
tential for dialogue and collaboration between Buddhist philosophy and
Western philosophy.

I have had conversations with some philosophers who have told me that
according to some schools of thought the very existence of universals is re-
futed, for the distinction between universals and specifics is rejected. I have
also heard there are others who deny the Law of the Excluded Middle. In
Buddhism we assert that if one apprehends the opposite of an affirmative
entity this refutes the existence of that entity. In contrast, it seems, in some
philosophical systems, the Law of the Excluded Middle is not accepted. This
is definitely a topic for further discussion and collaborative investigation. If
there is disagreement between Buddhist and Western philosophers on this
point, we don’t want simply to conclude that they are different. Rather, we
need to investigate the reasons why philosophers take the positions that
they do. So this calls for further investigation. If, upon careful investigation,
it turns out there are compelling reasons for dispensing with the Law of the
Excluded Middle, this would call into question many of the pivotal reason-
ings within the Buddhist philosophy. In that case, one would have to re-
assess many Buddhist beliefs.

From a Buddhist perspective the reason for engaging in such investiga-
tion is not simply to gain greater knowledge about the world. Rather, our
goal is to bring about a transformation in the mind. This doesn’t occur sim-
ply by prayer or by wishing that the mind will change. The mind isn’t trans-
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formed by that alone but rather by ascertaining various facets of reality. For
example, if you have a certain assumption about reality, and you subject
this assumption to investigation and consequently find evidence that inval-
idates your prior assumption, then the more you focus on this evidence the
more the previous assumption will decrease in power, and the power of
your fresh insight will increase. Thus, most good qualities of the mind ac-
cord with reality, which is to say, they are reasonable. They are grounded
upon sound evidence. The mind is transformed when one ascertains and
thoroughly acquaints oneself with fresh insights into the nature of reality
that invalidate one’s previous misconceptions or false assumptions.

For example, within Buddhism we speak of faith or confidence. If one’s
faith is based simply upon authority—because the assertion one believes
was stated by an authoritative person or scripture—such faith is not very
stable or reliable. In contrast, there is another type of faith that arises in de-
pendence upon careful, sustained investigation. Such faith is based upon
knowledge. Qualities such as faith and compassion that are to be nurtured
as one follows one’s spiritual path are to be cultivated on the basis of rea-
soning and knowledge. They are actually supported by wisdom, even
though they themselves are not wisdom. By means of such investigation
one’s mistaken cognitions are decreased and one’s valid cognitions are in-
creased. On the other hand, it is legitimate to approach the study of Bud-
dhism purely academically in order to increase one’s erudition.

Within Buddhist Tantra, or Vajrayana, there are classifications of differ-
ent degrees of subtlety of consciousness. For example, there is a threefold
classification of waking consciousness, dreaming consciousness, and the
consciousness of dreamless sleep. All these are investigated. The state of
consciousness when one has fainted is subtler than any of those. Finally,
the subtlest form of consciousness occurs during the dying process. I
believe that it would be very fruitful to investigate the relationship be-
tween the mind and brain in relation to these various degrees of subtlety of
consciousness.

It may be more appropriate to speak of these subtler mental states as
types of potential consciousness. It seems that accounts of these subtler
states of mind do not refer to consciousness having a clearly apprehended
object or to which some object appears and is discerned. When the more
coarse forms of consciousness—the five sensory consciousnesses and men-
tal consciousness—manifest, these subtler states of mind remain latent. But
when the appropriate conditions or catalysts arise, these subtler states of
mind may become manifest and fully conscious.
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In Vajrayana Buddhism the subtlest state of consciousness is known as
clear light. In terms of categories of consciousness, there is one type of con-
sciousness that consists of a permanent stream or an unending continuity
and there are other forms of consciousness whose continuum comes to an
end. Both these levels of consciousness—one consisting of an endless con-
tinuum and the other of a finite continuum—have a momentary nature.
That is to say, they arise from moment to moment, and they are constantly
in a state of flux. So the permanence of the first kind is only in terms of its
continuum. The subtlest consciousness consists of such an eternal continu-
um, while the streams of the grosser states of consciousness do end.

Within Buddhist philosophy there is another point about which there is
considerable debate. On the one hand, if one looks at a stream of moments
of consciousness, it is asserted that one moment of consciousness may ap-
prehend another preceding moment of consciousness. But Buddhist phi-
losophers raise the further question as to whether it is possible for a single
moment of consciousness to apprehend itself. There is a lot of discussion
around and investigation into this point.

That is a general overview of Buddhist theories concerning the nature of
the mind. As there are issues that have remained unresolved concerning the
nature of the mind, after more than two thousand years of Buddhist inves-
tigation into these matters, I suspect that some of these may still remain un-
resolved even after they have been subjected to the methods of modern re-
search. But, finally, whether we really solve these problems or not, I think in
this life we should have a more open mind or warm heart. That is, I think,

more practical or useful.

TRANSFORMING THE MIND

I regard all the major world religions, especially Buddhism, as instru-
ments, or methods, for training the mind, for overcoming problems, pri-
marily of the mind, specifically negative forces in our emotions that create
mental unrest, unhappiness, fear, and frustration. Such mental states result
in various negative activities that bring more problems and suffering. Dhar-
ma means an approach for overcoming these long-term problems, so it has
the connotation of protecting, or saving, one from unwanted things. There-
fore, Buddhadharma is a system of transforming, or disciplining, the mind
to bring about inner tranquillity.

Mental transformation is achieved by using the mind itself, for there is
nothing else we can use to bring about such transformation. Most mental
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states that bring us unhappiness are out of accord with reality. All false
views and afflictive emotions trace back to a misapprehension of reality,
which is to say that they all stem from fundamental ignorance, namely, self-
grasping or grasping at self-existence. The antidote for such ignorance is to
develop a way of viewing reality as it is. Recognizing that the mental states
that produce suffering are based on unreality, one must then apply a reme-
dy for such ignorance. In short, false views are dispelled by correct views.

To do that, we first have to see which mental states are faulty and which
are beneficial, then we need to avoid the former and cultivate the latter.
Otherwise, we would not have the desire to turn away from harmful mental
thoughts and emotions or apply antidotes to counteract them. The essential
point is that the mind can be transformed with the use of remedies only if
we want to do so; no one can force us.

It is very important to learn to distinguish between positive and nega-
tive mental states and their origins on the basis of our own experience. It is
not enough just to read about this subject and form intellectual opinions
on that basis. That is all too easy. This type of inquiry must be based on ex-
perience, observing one’s own emotions. There is a great difference between
those two approaches. With some exceptions, mere intellectual understand-
ing alone is not so hard, whereas knowing something experientially is diffi-
cult. Such knowledge is gained only with sustained, diligent effort, which
results in a kind of “felt” experience. When such experience arises, it
emerges together with powerful emotions that may be either destructive or
constructive.

If human beings had no emotions at all, there would be no basis for sur-
vival, so emotions are very much a part of being human. Moreover, emo-
tions have a very powerful impact over the course of a lifetime. One class of
emotions not only brings not only mental pain but is also detrimental to
one’s physical health. Another class of emotions immediately gives rise to
an inner strength, or mental fortitude, and, due to that, one’s physical
health is also enhanced. Thus wholesome emotions are evidently beneficial
within the context of this life, without taking into consideration any specif-
ically religious perspectives on emotions. Likewise, if one can attenuate un-
wholesome, or destructive, emotions, that is pragmatically beneficial in this
lifetime as well.

Therefore, the practice of mental transformation entails attenuating af-
flictive thoughts and emotions and familiarizing oneself with beneficial
ones. Such transformation, or modification, of the mind is the meaning of
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chd, which is the Tibetan word for dharma. The practice of dharma involves
improving the quality of one’s mind, which means simply that one empow-
ers those mental processes that are beneficial to oneself and disempowers
those that are harmful to oneself.

On what grounds can we assert the possibility of such transformation in
our minds? Two principles are basic to this possibility. The first is that
change takes place due to causes and contributing conditions. Whenever
change occurs, including positive transformation in the mind, this happens
due to causes and conditions. If one carefully examines this process of
transformation, one sees that it takes place moment by moment. There is
nothing in the mind that remains static; everything is constantly in a state
of flux. If one uses a powerful microscope to observe atoms, one may be
able to see the momentary fluctuations of these minute particles. Conven-
tionally, we may speak of a person who existed yesterday, as if that same
person exists today, or of an event that occurred thousands of years or a
place that existed a million years ago. However, we are all aware of the real-
ity of impermanence on an experiential level in the sense of observing how
the continua of things that exist over time are eventually destroyed. For ex-
ample, we all know that our planet will eventually come to an end. Howev-
er, if things and events did not change moment by moment we could not
explain how their transformation could take place over time, or how they
could eventually be destroyed. When we examine time precisely, we see that
every instant things are changing, and it is this principle of impermanence
that gives us the potential for change and progress. Thus the first principle
is that the nature of things is change due to causes and conditions.

In the records of the Buddha’s teachings, he asserts that the passing of
phenomena moment by moment does not occur as a result of the produc-
tion of fresh causes and conditions acting on them from the outside.
Rather, it is in the very nature of things that they arise and pass from one in-
stant to the next. When explaining subtle impermanence, it is not simply
that the first instant of something does not carry over into the second in-
stant. Rather, the first instant does not remain unchanged even during its
own time. Thus the very cause that brings something into existence creates
it in the nature of impermanence, so that as soon as an effect arises the pro-
cess of its disintegration has already begun. This means that the first instant
of a phenomenon is in the process of being destroyed even while it is pres-
ent, as the result of its very nature and not some outside influence causing it
to be destroyed.
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If one considers the continuum of a thing or event, viewing imperma-
nence at the gross level, there exists the following sequence. Something first
arises and is brought into existence because of the convergence of con-
ducive causes and conditions; then its continuum endures because of the
perpetuation of conducive causes and conditions and the absence of un-
conducive influences; finally it ceases because of the cessation of supportive
conditions and the occurrence of destructive conditions. But, from the per-
spective of subtle momentary impermanence, the very nature of creation is
the nature of destruction, as contradictory as that may seem. This is incom-
patible with the assertion that things first arise, then exist, then disintegrate,
and finally become nonexistent. On a subtle level, these processes occur si-
multaneously. This is one principle that allows for the transformation and
development of the mind.

A second principle is that among both outer and inner phenomena
there are some that are incompatible with others. When two phenomena
are incompatible, then, depending on which one is stronger, changes occur.
Take the outer examples of heat and cold and of darkness and light. When
two such opposing forces meet, one or the other will change, either gradu-
ally diminishing or instantly disappearing. Likewise, among inner mental
phenomena, including emotions, there are many events that are mutually
incompatible. Therefore, when one type of thought or emotion is devel-
oped, it will naturally counteract those that are incompatible with it. So
the fact that change occurs when one phenomenon meets with an incom-
patible phenomenon is the second principle that allows the mind to be
transformed.

Thus, in dependence upon those two bases, the mind can be trans-
formed. Another issue that pertains to such transformation is that of truth
and falsehood. For any mental state, if there exists something in accordance
with what is apprehended by that mental state, it is backed by a valid cogni-
tion. If nothing exists in accordance with what is apprehended by a specific
mode of cognition, that cognition is deemed to be false. So those two
modes of cognition are mutually incompatible, and, generally speaking, be-
tween the two a valid cognition based on reality is stronger than a cognition
based on nonreality. However strong a false cognition may be in the short
run, since it has no valid cognition to back it up, in the long run, it turns out
to be weaker than a realistic way of apprehending reality. This is a very im-
portant point.

Consider two emotions that are mutually incompatible, one of which
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seems to be temporarily beneficial and satisfying, but that, essentially, over
time, proves to be harmful. Such an emotion cannot be aided by the dis-
cerning intelligence by which one distinguishes between that which is help-
ful and that which is harmful over the short term and long term. The con-
trary emotion may temporarily feel a bit disturbing, but if it proves
fundamentally helpful over time, then the more one develops the power of
one’s intelligence the more it will support that emotion. So between two
emotions that may seem similar, one kind can be supported by intelligence,
whereas the other cannot. Thus it is possible to enhance those emotions
that can be reinforced with intelligence and wisdom, and, for this reason,
such emotions may be said to be more powerful.

On the basis of those principles we can understand how emotions
change. This suggests the importance of gaining insight into the nature of
the mind. Specifically, it is important to recognize which mental processes,
especially emotions, are incompatible with each other. Moreover, it is cru-
cial to investigate with discerning intelligence which emotions are truly
beneficial over the long run and which are harmful. In conjunction with
that, one should study which emotions are in accord with reality and which
are misleading. Given the importance of understanding this, it is apparent
that one also needs to gain a precise understanding of the objects appre-
hended by the mind. This leads one to investigate whether an object that
appears to the mind actually exists in accordance with the way it appears.

The things that influence us, for better or worse, include not only those
phenomena that arise in our immediate experience. There are also un-
changing, more abstract phenomena that appear to the mind and are not
produced by causes and conditions. So we need to explore and understand
all possible kinds of composite and noncomposite phenomena that appear
to the mind. This is why in Buddhist treatises there are detailed explana-
tions of all types of composite and noncomposite phenomena, including
the eighteen constituents of reality and the twelve sense-bases. Among all
those classes of phenomena, those that either help or harm us in terms of
bringing us happiness and suffering are, for the most part, included among
composite phenomena. This is why the five psychophysical aggregates are
discussed in Buddhism. If the point of meditation were simply to cultivate
deeper faith and belief alone, there would be no need for such presentations
of these constituents, sense-bases, and aggregates. When we combine this
pursuit of knowledge with the attempt to transform the mind, we must ex-
plore and analyze the nature of objective reality. This is why Buddhist trea-
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tises present specific classifications of all types of permanent and imperma-
nent phenomena.

From this perspective, Buddhism presents itself as an exploration and
resultant presentation of the nature of objective reality. In the course of
such exploration, it is strongly emphasized that one must have an impartial,
objective attitude. In the course of scientific exploration and research one
must also be objective, not allowing one’s work to be prejudiced by one’s
own beliefs and preferences. One’s research must be guided by the empiri-
cal findings themselves. The same is true in Buddhism: one must be objec-
tive, identifying the extent of one’s preconceptions and recognizing how
they can get in the way. It is important to discover the actual nature of real-
ity apart from one’s preconceptions and conduct research with this goal in
mind. In this way science and Buddhism are quite similar.

On the other hand, if one is considering a hypothesis that is simply con-
jecture, or a figment of one’s imagination without any basis in reality, how-
ever much one may familiarize oneself with this view, one will not be able
to hold to it indefinitely. It is in these ways that one engages in the task of
transforming the mind.

After one has engaged in the Buddhist methods of sustained, careful re-
search into a certain facet of reality, eventually one comes to a point of cer-
tain knowledge. A clear discovery is made. Within the Buddhist tradition
one speaks of wisdom and skillful means, and, between these two, the facul-
ties of the mind that are directly involved in the pursuit of knowledge are
called “wisdom.” Other mental faculties, such as mental fortitude and vari-
ous mental processes that facilitate the pursuit of wisdom, are called “skill-
ful means.”

Notes

1. The first part of this essay, on understanding the mind, was presented on
June 2, 1997, as the inaugural lecture for the Fourteenth Dalai Lama Endow-
ment for Tibetan Buddhism and Cultural Studies at the University of Cali-
fornia at Santa Barbara. It is printed here with the permission of Mr. Tenzin
Geyche, representing the Private Office of His Holiness the Dalai Lama and
Professor Richard Hecht, representing the Department of Religious Studies
at the University of California, Santa Barbara. The second part of this essay,
on transforming the mind, was presented on June 25, 2000, in H. H. the
Dalai Lama’s oral commentary on Lamp for the Path and Lines of Experience



HIS HOLINESS THE XIV DALAI LAMA

in Los Angeles, California, and it is published here with the permission of
Geshe Tsultim Gyeltsen, representing Thubten Dhargye Ling, and the Ven.
Lhakdor, representing the Private Office of His Holiness the Dalai Lama.
Both these lectures were originally translated orally by Geshe Thupten Jin-
pa, but they have been retranslated from the Tibetan for publication in this
volume by B. Alan Wallace.

This is the Prasangika Madhyamaka school.—Trans.

The five psychophysical aggregates are form, feelings, recognition, composi-
tional factors, and consciousness. The twelve sense-bases are the faculties of
the eyes, ears, nose, tongue, body, and mind, together with form, sound,
smell, taste, tactile object, and mental object. The eighteen constituents of
reality are the twelve sense-bases plus visual, auditory, olfactory, gustatory,
tactile, and mental consciousness.—TRaNs.
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Understanding the nature of the self is a central theme of Buddhist theo-
ry and practice, and it is also a topic that has drawn much attention
among Western philosophers and cognitive scientists. In this essay David
Galin addresses views of the self from the perspectives of Buddhism and
cognitive neuropsychology.

Galin briefly reviews the chaotic state of the multiple Western ac-
counts of self, the problems they leave outstanding in neuropsychology
and psychiatry, and some ways in which they are inadequate from the
Buddhist point of view. He then summarizes a new body of work based
on the cognitive structure underlying “natural” day-to-day speech, show-
ing that abstract thought is built on metaphors drawn from elementary
experiences of sensory perception and bodily movement. The many
metaphoric systems are inconsistent, and this gives rise to paradoxes in
thought, both nonconscious and conscious, nonverbal as well as verbal.
Particularly in regard to the ideas of self, I, and person, this leads to some
very strange concepts and thinking.

Then Galin proposes his own novel reframing of these issues, a new set
of definitions, and his own account of self, all consistent with the neu-
ropsychological and metaphor data. The Prasarigika Madhyamaka
school of Buddhist philosophy also places much emphasis on the “natu-
ral,” or day-to-day, use of language.

Insofar as Galin sees person and self as much more changeable and
less well bounded than in the conventional Western views, his account is
closer to Buddhist tradition. However, he differs from Buddhist tradition
when he argues that “person” includes more than “self,” and “self” in-
cludes more than “I,” and that therefore the terms person, self, and I are
not synonymous. In Sanskrit Buddhist literature and in colloquial Ti-
betan, the terms corresponding to person (pudgala, gang zag), self
(atman, bdag), and I (aham, nga) are commonly used interchangeably,
as they are in common and professional English usage. However, Galin’s
proposed definitions of person, self, and I are meant, as he points out, for
professionals, not for the layperson.

Galin does not explicitly address one aspect of conceptualization that
the Prasarigika Madhyamaka school holds to be crucial regarding the
identities of persons and other phenomena. This is the distinction be-
tween the basis of conceptual (or verbal) designation and the object that



is designated upon that basis. For instance, one may designate the person
John as tall or as intelligent on the basis of the height of his body or his de-
gree of intellectual acumen. The bases of imputation here are the height
of John’s body and the quality of John’s intelligence, but neither is a per-
son or a self. Generally speaking, whenever one critically analyzes the des-
ignated object (including person, self, and I), one finds that it is imputed
upon a basis that is not identical to that object. In short, there is no in-
herently existing, objective referent to the words person, self, I, or any
other phenomenon. According to the various Realist (vastusatpadartha-
vadin) schools of Buddhism, however, for the self to exist even conven-
tionally it must be identifiable under analysis.

In the Indo-Tibetan Buddhist view, misconceptions of the person, self,
or I range from the crudest to the most subtle: one may regard oneself as
1. an independent, unchanging, unitary entity, 2. a semi-autonomous
agent, changing from moment to moment, who possesses and controls the
body and mind, while operating within a nexus of causal interrelation-
ships, or as 3. a personal identity existing by its own nature independent-
ly of conceptual and verbal designation. The following essay addresses
primarily the first of these misapprehensions of the self. Galin suggests
that we regard a person as a dynamic system of quasi entities in an open
network of relations rather than as a bounded, persisting entity; the self
as the current organization of all the subsystems of the person; and the I
as the perceptual and action repertoire of that self.

According to the Prasarigika Madhyamaka view, ordinary people do
not misconceive of themselves at all times. Rather, only when they reify
themselves as existing independently of verbal and conceptual designa-
tion do they fall into delusion, which acts as the basis for all mental af-
flictions such as attachment and hostility. Galin, on the other hand, em-
phasizes that the Ordinary Man’s view of person and self, reification and
all, is complex and multifaceted, based on an essential evolutionary
adaptation and therefore should not be maligned as simply ignorant or
erroneous or deluded. Thus Galin presents interesting points of agree-
ment as well as contention between his own concepts of the self and those
posited in the Buddhist tradition.
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T]le Concepts NSQH/” r(pzrson/” anc{ Nlﬂ in \x/estern
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1. The goal of this collection of essays is to deepen the dialogue between
Buddhism and Western science, two very different systems of thought, by
focusing on areas where their core concerns intersect.! The concept of self is
certainly at their core, pervading daily life and theoretical writings for mil-
lennia. Yet, for both systems, self remains problematic; there is much confu-
sion over exactly what self means, for ordinary folk and for the academics
and professionals who are supposed to be experts on it. Thus selfis a prom-
ising meeting area to explore.

2. My purpose here is to map the relations and disjunctions between West-
ern psychology and what I understand of the Buddhist concept of self, or
more properly, of “no-self” (anatman). The idea of “no self” is counterintu-
itive to most Westerners. Buddhist tradition holds that the root cause of
suffering is the Ordinary Man’s erroneous view of self as an unchanging
essence, and that the error is inevitable because it is based on inborn pat-
terns, pretheoretic and unreasoned (e.g., Garfield 1995:88). It is this “erro-
neous” view of self that is the focus of this essay.

3. I introduce the idea that person, self, and I are not synonymous; person
includes more than self, and self includes more than I. Some current confu-
sions and controversies are presented to show the ways in which the old
concepts are inadequate. Then I discuss two cognitive mechanisms under-
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lying the natural view of person and self. The first concerns the role of
metaphor in abstract thought, especially in our thinking about person, self,
and I. Second, humans tend to seek and find, or project, a simplifying pat-
tern to approximate every complex field in two nonconscious ways: by
lumping (ignoring some distinctions as negligible) and by splitting (ignor-
ing some relations as negligible). Both lumping and splitting create discrete
entities useful for manipulating, predicting, and controlling at the sensori-
motor level and at abstract levels too. Unfortunately, they may impose ad
hoc boundaries on what are actually densely interconnected systems and
then grant autonomous existence to the segments. As this occurs in experi-
ence of our own “inner life” and in concepts of the structure of “the per-
son,” we come to see the self as a bounded persisting entity rather than as a
dynamic open network of relations. This view of self as entity or essence is
maintained so strongly because it is rooted in these basic nonconscious
cognitive approximations. However, the lumping part of our pattern seek-
ing, which simplifies by finding more relatedness among things (unifying),
can also be corrective to the creating of isolated entities. This second type of
approximation may be the seed of the Buddhist “correct” view that all
things are interdependent. Western perspectives of cognitive neuropsychol-
ogy and adaptive evolution may add to Buddhist understanding of the in-
born view of self, and why it is so difficult to transform, and of how the
“correct” view is attained.

1. THE BUDDHIST CONCEPT OF NO-SELF (“ANATMAN”)

4. T will sketch my understanding of the generic Buddhist view for those
with little familiarity with Buddhism, drawing heavily on Collins (1982),
Garfield (1995), Hopkins (1983, 1987), and Wallace (1989, 1998). In the Bud-
dhist “correct view” the Self is seen not as an entity, or as a substance, or as
an essence but as a dynamic process, a shifting web of relations among
evanescent aspects of the person such as perceptions, ideas, and desires. The
Self is only misperceived as a fixed entity because of the distortions of the
human point of view. Ultimately, no separation is to be found between
these dynamic processes and the universal frame of reference or ground of
being; all is interdependent and changing. Thus, in this sense, there is no
Self separable from a Nonself. This Buddhist declaration is misunderstood
in the West because anatman meaning “self-is-not-an-essence-or-entity,” is
taken as “self-does-not-exist-at-all” by people who have not imagined any
scheme of existence other than entities or essences.”
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5. The Buddhist tradition holds that Ordinary Man’s inborn erroneous view
of self as an enduring entity is the cause of his suffering because he tries to
hold on to that which is in constant flux and has no existence outside of
shifting contexts. Therefore, a new corrective experience of self is needed.
Buddhism takes great interest in how people experience their self, rather
than just their abstract concept of it, because Buddhist practices are de-
signed to lead to a new (correct) experience. It takes arduous training to
modify or overcome the natural state of experiencing the self as persisting
and unchanging. There is a great literature on the theory and practice of the
three main paths leading to a changed experience of self. One path is via
meditation trainings (changing mind processes or mind controls, e.g., at-
tention, awareness, arousal). Another is via theoretical argument (changing
structure of concepts, the contents of mind). The third path is social-be-
havioral, the life of active service (Deikman 1996, 1997, 2000). The three
paths of meditation, scholarly study, and service in the monkhood or wider
community are usually intertwined in practice.

6. This doctrine of no-self has major theoretical implications for two other
central components of Buddhist doctrine: karma and rebirth. With not
even a temporary self, how can we understand the apparent continuity and
coherence of personality in the present life? Without a permanent self, just
what is reborn in another life? If there is no self, to whom or to what does
karmic ethical responsibility belong, and to whom or to what is it trans-
ferred in a later life? These issues are beyond the scope of this essay (see
Garfield 1995, Collins 1982). But andtman raises other issues, more prag-
matic than theoretical or doctrinal: how can the seeker go about developing
“right views” of self and person, particularly since the erroneous view is
held to be inborn and pretheoretic, particularly resistant to rational dis-
course or scholarly philosophical argument? Buddhist schools differ in
their beliefs as to the effectiveness of simply quieting the mind and intro-
specting, versus developing intense and continuous attention, versus non-
rational dialogue and interaction, versus directing introspection with ra-
tional analysis and conceptual framing (e.g., Japanese Soto and Rinzai Zen,
Indo-Tibetan Vaibhasika and Prasangika).

2. IN WESTERN PSYCHOLOGY: MULTIPLE CONCEPTIONS
OF SELF

7. To the Ordinary Man in Western cultures, as in Buddhist cultures, the
question “What is a self?” may seem trivial; it is casually believed that every
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person has one, or is one, and that it is the self that acts or experiences.
“Normal” folks have a vivid sense of themselves as distinct from not-self,
from objects, or other selves, and, most important, as single, unitary. Two
elegant statements of this sense of unity in the ordinary view are quoted (in
order to refute them) by Joseph Bogen, the neurosurgeon-scholar most
knowledgeable about separating the two hemispheres of the human brain,
in his papers on the unrecognized disunity in normal people (Bogen 1986,

1990):

8. Sherrington (1947): “This self is a unity. . . . It regards itself as one, others
treat it as one. It is addressed as one, by a name to which it answers. The Law
and the State schedule it as one. It and they identify it with a body which is
considered by it and them to belong to it integrally. In short, unchallenged
and unargued conviction assumes it to be one. The logic of grammar endors-

es this by a pronoun in the singular. All its diversity is merged in oneness.”

9. Descartes (cited in Bogen 1986): “There is a great difference between the
mind and the body, in that the body is, by its nature, always divisible, and the
mind wholly indivisible. For in fact, when I contemplate it—that is, when I
contemplate my own self—and consider myself as a thing that thinks, I can-
not discover in myself any parts, but I clearly know that I am a thing absolute-

ly one and complete.”

10. Consider the possessives me and mine. “Me” seems to refer to self, and
“mine” seems to refer to objects: my car, my hair, my hand, my thoughts, my
intentions, my mind. But the boundary is not clear. While “my car,” “my
hair,” and “my hand” are all treated equivalently in syntax as “mine,” most
people feel that their hair is a more substantive part of “me” than their car,
and their hand or mind more so than their hair. Furthermore, they believe
that if they were to lose their hand their self would remain, that their essen-
tial nature as an entity would not be diminished. William James referred to
this as “the self of all selves” (James 1950 [1890]:297).

11. Thus the question arises, “Are there degrees of self?” When we speak of
self-development do we mean that there was a little self before and now
there is more self? Or that there was qualitative change? If self varies in
amount or quality, how do we measure these dimensions? Indeed, what sort
of losses do we have to sustain to experience a diminishment of self, or for
others to recognize it? And what do we mean when we say, “I just don’t feel
myself today”? If there is a difference between how you usually feel and how



DAVID GALIN

you feel today, does that mean that there is a qualitative difference in selves?
Is the difference substantive or just a trivial difference in appendages to the
self, like a coat or a hairdo? When a psychiatric patient says, “I do not feel
like it is me,” or hears his own thoughts but perceives them as external voic-
es, is that qualitatively different? Apparently, the concept is not clear. The
idea of self is elusive; lay people are surprised that they cannot easily articu-
late it. But their conception of self as an entity, and as unchanging for life or
even beyond, is not really shaken.

12. Professionals in psychology and its neighbor disciplines (cognitive sci-
ence, philosophy of mind, psychiatry, behavioral neurology) are no more
coherent about self than lay people. When I have asked psychologist friends
for their definition, many of them narrowed their eyes as if suspecting a
trick question. Sometimes the professionals use the term self synonymously
with self-concept, with self-awareness, with consciousness itself, and with
volition. Sometimes it is used in the sense of personality or social roles. The
literature is voluminous. Different disciplines have focused on different as-
pects of self, and within disciplines different factions have models with little
in common—e.g., in psychiatry: Janet, Freud, and Jung; in social and per-
sonality psychology: G. H. Mead, K. Lewin, and H. Markus. In philosophy,
of course, there is even less consensus. One philosopher who had written a
keynote journal paper summed up four special issues of discussion and re-
buttal: “The result was a festival of misunderstanding. . . . Large differ-
ences in methodological and terminological habits gave rise to many occa-
sions on which commentators thought they had disagreed with me
although they had in fact changed the subject” (Strawson 1997, 1999).

13. In contrast to a plethora in some disciplines, the technical literatures of
neurology, cognitive psychology, or neuropsychology show only sporadic
concern with self or the wholeness of a person. A few exceptions do stand
out: Wm. James (1950 [1890]), K. Goldstein (1939), E. Hilgard (1977), O.
Sacks (1984), J. Kihlstrom (1993, 1997), and too few others. Perhaps the
most dramatic and most scientifically significant are the studies by Sperry,
Bogen, Zaidel, and their colleagues (1969, 1979) of the “split-brain” patients
whose cerebral hemispheres have been surgically disconnected for the
treatment of epilepsy. After the surgery each hemisphere is separately con-
scious and can perceive, learn, and remember, without knowing what the
other hemisphere is experiencing. Nevertheless, both the patient and the pa-
tient’s family report that they seem to be as much “themselves” as ever
(Sperry 1968; Sperry, Gazzaniga, and Bogen 1969; Sperry, Zaidel, and Zaidel
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1979). The “split-brain” studies demonstrate how interconnections at the
neurological level contribute to the wholeness at the psychological level. To
understand how these observations were made, it must be remembered
that each hemisphere controls feeling and movement only on the opposite
side of the body, and sees only the opposite half of visual space. Only the
left can talk. One dramatic film records a patient trying to match a colored
design with a set of painted blocks. The film shows the left hand quickly
carrying out the task; the left hand is controlled by the right hemisphere,
which is good at spatial relations. Then the experimenter disarranges the
blocks and the right hand (left hemisphere, poorer at spatial relations) is
given the same task. Slowly and with great apparent indecision it arranges
the pieces. In trying to match a corner of the design, the right hand cor-
rects one of the blocks, and then shifts it again, apparently not realizing
that it was correct: the viewer sees the left hand dart out, grab the block,
and restore it to the correct position . . . and then the arm of the experi-
menter is seen, reaching over to pull the intruding left hand off camera.
The left hand repeatedly tries to intrude, and the experimenter finally
makes the patient sit on the left hand while the right hand continues try-
ing to arrange the blocks.

14. In another experiment a picture is shown to one hemisphere and the
patient is asked to point to a matching object in a row of objects before
him. Both hemispheres can see the objects; only one was shown the pic-
ture. In one case, when the picture was shown to the right hemisphere, as
expected, the left hand pointed to the correct object, but the patient said, “I
know it wasn’t me that did that!” presumably by way of the left (speech)
hemisphere.

15. In these incidents, just who are the “persons” involved? What has become
of the apparently unified self that existed before the surgery? Is it now two,
or was it always two, but now the duality has been made obvious? Until
now, the language of Western psychology has been too fuzzy even to formu-
late these questions clearly, and there has been no consensus on a model
that will describe the “I” who knows that “me” did not do it and who did do
it. Furthermore, we need to account for the testimonies of the patients that
their experience of self has not changed. We also need to account for such
phenomena as they occur in “normal” people (Bogen 1986, 1990; Galin 1974;
Galin et al. 1979). Our present theories of self do not address such phenom-
ena. Now let us turn to another window on the panorama of confusion and
apparent paradox that pervades Western thinking about self and person.
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3. COGNITIVE LINGUISTICS THEORY OF METAPHOR,
AND THE FOLK MODEL OF PERSON, SELF, AND I

16. Over the last twenty years cognitive psychologists and linguists have
carried out paradigm-busting work with powerful implications for all of
psychology. They show that metaphor is fundamental to nearly all abstract
thinking. Citations of representative contributors can be found in two in-
fluential books, Fire, Women, and Dangerous Things, (Lakoff 1987) and Phi-
losophy in the Flesh (Lakoff and Johnson 1999), which summarize much of
this research and theory. What concerns us here are observations on how
metaphor determines ordinary people’s concepts of person, self, and I. Un-
derstanding how metaphor normally works in thought explains much that
seems incoherent in common and professional talk and thinking about per-
son and self. Lakoff and Johnson’s analysis of common speech uncovers a
nonconscious complex system of a dozen metaphors, many incompatible
with the others, and quite different from the consciously reported notion of
self as unitary, unchanging, and essential, like a soul. This section is mostly
paraphrased or quoted from Philosophy in the Flesh. Limited space allows
only a too condensed overview.

3A. HOW METAPHOR WORKS

17. We are not aware of how much our thinking is based on metaphor,
even in science (e.g., in concepts of number, time, force, and category).
Metaphor is related to reasoning by analogy. It gives our thinking enor-
mous power, because we can extend our knowledge of the complex rela-
tions in a concrete domain to make inferences in an abstract domain (e.g.,
thinking of a love relationship as like a journey, thinking of numbers as like
positions on a line). For example, consider our commonly repeated experi-
ences moving along a path. We learn “logical entailments” that are true of
all paths, such as that going from start to end entails passing through all the
other points on the path. Thus if love is a journey, we will have to pass
through a series of stages on the way to the destination. But analogies fit
only partially; love is not only like a journey but also like a rose and like an
invincible conqueror; numbers are not only like positions on a line but also
like collections of objects and like containers that hold collections. There-
fore, our metaphors break down if stretched too far from the original con-
text and must be replaced (usually unconsciously) by new ones more apt
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for the new context. Because we are not aware of how much our thinking is
based on metaphor, we are peculiarly prone to take our metaphors literally.
Taking metaphors literally can have very serious effects, as when we take
teaching stories and fables as historical.

3B. PERSON, SELF, AND I ACCORDING TO LAKOFF AND JOHNSON

18. Our “inner life” includes experiences that we often want to refer to
verbally such as

= conflicts between our conscious values and our behavior

= inner dialog and monitoring

= disparities between what we know about ourselves and what other people
believe about us

= controlling our bodies and ways of “getting out of control”

= taking an external viewpoint or imitating someone

19. One might expect the whole domain of “inner life” to be handled by a
unified conceptual structure. It is really shocking to find that what we have
is a system of inconsistent metaphorical conceptions drawn from very dif-
ferent elemental experiential domains such as space, possession, force, and
social relationships. Furthermore, several terms for ourselves as persons
with “inner lives,” which we thought were synonymous (self, I, me, myself)
are not synonymous at all. Nevertheless, people seem to have no difficulty
intuitively understanding these metaphor systems and switching among
them, although they are unaware of what it is they are doing.

3C. THE GENERAL “DIVIDED PERSON” METAPHOR

20. Lakoff and Johnson present convincing evidence that every
metaphor for our inner life is a special case of a single general schema of
ourselves as split (269).> According to this unconscious schema, a person is
divided into an I and one or more Selves. The I is the aspect of a person that
is the experiencing consciousness (as the subject) and, by its nature, it exists
only in the present. It is always conceptualized as a humanlike being and is
usually but not always the locus of reason and values, it is the locus from
which will is exercised (as the agent), although the acts must be carried out
by one of the selves.

21. A Selfincludes those parts of a person not picked out by the I, such as the



DAVID GALIN

body, social roles, past and future states, and actions in the world. There can
be more than one Self. Unlike the I, each Self can be conceptualized meta-
phorically as an object, or a location, as well as a humanlike being.

22. The general schema, then, contains a humanlike being (the conscious I),
one or more entities (one or more Selves), and a specification of who is in
control and who judges whom. There are many specific varieties of the gen-
eral metaphor, grounded in types of everyday experience such as 1. manip-
ulating objects, 2. being located in space, 3. entering into social relations, 4.
taking other points of view, and 5. as an instance of the Folk Theory of
Essence: Each person is seen as having an “essence” that gives the I its qual-
ities. A person may have more than one Self, including their Inner Self and
Outer Self, but only one of those selves is compatible with their essence.
This is called the “real” or “true” Self. These variations give rise to the ex-
traordinary richness of our metaphoric conceptions of our “inner life.” 1
will give illustrations of only a sample of metaphoric types. Please note that
in spite of their apparent ambiguity, these sentences are all immediately un-
derstood in common speech.

23. I, me, and myself are not always synonyms Notice the difference in
meaning of these two sentences:

a) If I were you I’d hate me.

b) If I were you I'd hate myself.

In a), me refers to the subject (I) of the speaker; in b), myself refers to a
self of “you,” the person addressed.
24) Sometimes the locus of judgment is the I and sometimes it is the self:

a) I was disappointed in myself.
b) I disappointed myself.

25. Self-control expressed as moving and possessing objects Control as
forced movement:

I held myself back
I dropped my voice
You're pushing yourself too hard

I've got to get myself moving on this project

Control as possession:
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I got a grip on myself

I didn’t let myself wiggle out of that

I let myself go, and lost myself in dancing
I was seized by anxiety

I was carried away by fear

I was possessed by Demon Rum

26. Self-Control and Location  When self is seen as a location in space, self-
control can be expressed as the I and the self being together at the usual
place or contained space, such as the body, home, or on earth:

» [ did not get high; 1 kept centered; 1 feel well-grounded
n [ was beside myself; ecstasy; out of my head; out to lunch; off in space

» [ was scattered; I must get myself together; He is all over the place

3D. THE ESSENTIAL SELF

27. The Essential Self is another important set of metaphors based on
the Folk Theory of Essence rather than on perceptual-motor experiences.
According to this nearly universal belief system, every object has an ssence
that makes it the kind of thing it is and that is the causal source of its natu-
ral behavior. It is the essence that makes one behave like himself and not
like somebody else. (It was this same folk theory that was formalized by Pla-
to and others). A person’s essence is part of her subject (the I)—ideally it
should determine her behavior, but often it is incompatible with what she
actually does. This incompatibility is conceptualized as having two selves.
One self (the “real” or “true” self) is compatible with one’s essence and is al-
ways conceptualized as a person. The second self (“false” self) is incompat-
ible with one’s essence and is conceptualized as either a person or a con-
tainer in which the real self is hidden (282).

28. The inner self

He won’t reveal himself to strangers.

She rarely shows her real self.

Whenever anyone challenges him, he retreats into his shell to protect
himself.

Her sophistication is a facade.

The iron hand in the velvet glove.

His petty self came out.
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29. The real me

I'm not myself today.
That wasn’t the real me yesterday.

That wasn’t my real self talking.

30. Very little research has been done on metaphor’s role in structuring the
concept of self in other languages and cultures. Much work remains to be
done to support generalizing beyond the English or Western observations.
However, there are Japanese examples that look like and are understood in
the same way as the English (see Lakoff and Johnson 1999:284—287). The
Japanese conception appears remarkably like the American one. It is only
the socially proper relationship between self and other that is radically dif-
ferent in ]apanese culture.

31. Does this analysis of covert metaphoric concepts of self revealed in
everyday language tell us anything about how our inner lives are “really”
structured? I emphasize that it does not mean that we are literally divided
up at a neurological or microcognitive level into an I and one or more selves
or into essences. But these metaphors do seem to capture much of the qual-
itative feel of inner life. When we say “I'm struggling with myself over
whom to marry” or “I lost myself in dancing” or “I wasn’t myself yesterday,”
the metaphors seem apt because they conform in a significant way to the
phenomenological structure of our inner lives and capture its logic and how
we reason about it.

32. However, there is no correspondence between the Divided Person
metaphor and any of the psychiatric, neurologic, sociologic, or philosophic
models of self considered in the previous section. Thus, now we have fur-
ther questions to ask: Why have we evolved with this strange conceptual
system? How can it be so apparently effective in daily situations? Why is the
Ordinary Man unaware of its workings and its paradoxes?

4. SOME PROPOSED CLARIFICATIONS: PERSON, SELF, I,
SELF-MONITOR, SELF-AWARENESS, SELF-CONCEPT

33. I have presented this review of confusion and controversy in Western
notions of the self to justify my call for radical changes in the way profes-
sionals talk and think about these matters. It would be foolish to expect lay
people to change their common speech, but for professionals this is not just
scholastic wordplay; terms are tools. A relatively easy first step is to sharpen
our terms, taking care to preserve the insights into structures and functions
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on which these metaphors and intuitions are built. My purpose here is to
arrive at a set of terms consonant with the broad “scientific” frame of refer-
ence, the cognitive sciences, and contemporary philosophy of mind. The
need makes the gamble worthwhile. I ask the reader to inhibit the “Yes, but

7 reflex, and perhaps she will find her objections handled a bit further
on.

4A. PERSON AND SELF: DEFINITIONS

34. The concept person can be distinguished from the concept self, and
self can be separated from hyphenated derivatives with which it is often
conflated or confused: self-monitoring, self-concept, and self-awareness. The
concept I can be distinguished from self and from person.

A person is a complex system, made up of component subsystems. Person al-
ways includes the entire self-organizing,* multilevel, causal thicket,” including
bodily, mental, and social aspects, and representations of past and future or-
ganizations (selves). This list is meant to be open-ended, and other dimen-
sions can be added as needed. Person, of course, is embedded in a larger com-

plex environment (the universe).

My new definition contrasts with common usage, in which just how much
is included by person and personal always depends on the speakers’ conven-
tions and on their purposes. Thus, under the common definitions, some-
times person refers to the body (“touched his person”), sometimes to inti-
mate feelings (“religion is too personal”), and sometimes to social relations
(“separate personal and professional life”). Since this is not made explicit in
ordinary discourse, it contributes to the confusion.

35. Our common speech sometimes distinguishes between person and self,
but with multiple, context-dependent senses, as illustrated by Lakoff and
Johnson’s observations presented above. I propose that we explicitly desig-
nate that

person is extended over time, and self is the current organization of the person.
Self is the way all subsystems of person are related to each other at this

moment.

I emphasize that self is a characteristic of the person as a whole, rather than
just another subsystem or constituent as some psychological models would
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have it. In discussing the complex we call person it is very useful to be able to
refer to its organization (self) in contrast to its instantiation (embodiment).
Organization is simply the set of all the relations among the constituents of
the system. This can include such relations as membership, connection,
control, and many others.

36. It is readily apparent that a person, like any complex system, might be
capable of several different patterns of organization (selves); e.g., with sub-
systems tightly integrated or with semiautonomous subsystems. Defining
the self as the pattern of organization emphasizes that it changes over
time—over a period of years, as in the maturation of adolescence, or over
minutes, as in multiple personality disorders. By defining self as the organi-
zation of subsystems rather than as just another subsystem, we get a clear ref-
erent for common phrases such as “more integrated self,” “development of
the self” or “loss of self.” The concept of self as organization, varying dy-
namically in degree and quality, works at the neurological level of descrip-
tion as well as at the psychological level and across levels.

4B. HYPHENATED DERIVATIVES OF SELF

37. Self is often confused with several of its own hyphenated deriva-
tives: self-monitor, self-concept, and self-awareness. I have previously de-
tailed the differences (Galin 1992, 1994); here there is only space for a brief
mention.

38. Self-monitor: Self-regulating systems that adapt to their environment
may have subsystems that keep track of their own state and the adaptations
made. We infer our self-monitors because we know a lot about our present
“mode” of organization: drowsy or alert or drunk, imagining versus re-
membering, passive versus active. When the doctor taps our knee and elic-
its a reflex knee jerk, we can say, “I didn’t do that.” Deficits of self-monitor-
ing follow certain brain injuries (Galin 1992), and it is important in
understanding hypnosis, hallucinations, and how the left and right cerebral
hemispheres relate to each other. However, it is different from self-aware-
ness, self-concept, or self.

39. Self-awareness: Self is often treated as synonymous with self-awareness.
Logically, self-awareness simply means that information about the self from
self-monitoring or self-concept has been brought into awareness, but it is
only a small part that ever enters awareness. Numerous experiments have
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demonstrated that even very complex information processing goes on
without our being aware (Kihlstrom 1987), and only their final product ap-
pears in consciousness.

40. Self-concept: The self-concept can be thought of as a body of knowledge,
beliefs, attitudes, etc., about “who or what one is” as an entity in the world.
The self-concept refers to the self but is just a subsystem. It is similar in
form to our concepts of any other objects, usually nonconscious, often in-
complete or incorrect. Some of it must come from the self-monitor, but
much of it comes from other sources, such as the opinions of our relatives.
We can have many, even contradictory self-concepts. Like any other con-
cept, it can be brought into consciousness from time to time, but it is clear-
ly distinguishable from self, from self-awareness in general, and from self-
monitoring of current states as defined above.

4C. THE I: ENTITY, KNOWLEGE, AND POINT OF VIEW

41. The first-person point of view is a surprisingly subtle concept (Galin

1999). The novel issue here is, “What kind of a thing is the I”’? First I will de-
fine three common but uncommonly difficult terms: entity, knowledge, and
point of view. Then I will propose that I is a kind of point of view, or per-
spective.
42. Entity: This is a key concept, almost always mistakenly assumed to be in-
tuitively obvious. In general, an entity (a unit, a wholeness) does not have a
sharp boundary. An implicit or virtual border is created by the pattern of
relationships among elements “belonging to each other” in some sense. Ac-
cording to the analyses of Simon (1969:209ff.), and of Wimsatt (1974 and
1976a:242, 261), we call a set of parts an entity if there is sufficient inter-relat-
edness among them.® “Sufficient” is decided by some criterion chosen for our
purpose. Functional relations, spatial and temporal relations, social rela-
tions are examples of aspects by which we commonly decide that some dis-
tribution is an entity or not. For example, a group of people is an entity we
call “family” if the people have sufficiently close relations. It depends on our
purposes whether we set the criterion to include second cousins, adoptees,
steps, and pets, or only include parents and their natural children. Thus, en-
titicity is a matter of convention as well as a matter of degree. 1 believe this
greatly softens, but does not quite extinguish, the usual hard self/object
boundary that has been such a contentious point in Western and Buddhist
metaphysics and psychology.
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43. I stress the rather surprising conditionality of entities because properties
such as point of view, or knowledge, or consciousness belong to a specific
entity, and to understand the property we must be clear about just what we
think constitutes the entity that hosts it. Problems arise when we forget that
what we are treating as an entity is only more or less an entity, of limited
duration, and only by agreement for the present purposes (e.g., a marriage,
a corporation, the Republic of Congo). Many confusions about “person”
and “self” arise here. Humans have a great passion for entifying; we fre-
quently turn verbs and adjectives into nouns, and turn processes and rela-
tions into things.

44. Knowledge, to Know: Attempts to define this concept (or conceptual
cluster) have a very long history in philosophy. It is currently used in many
senses: to perceive directly,” to be capable of, to be fixed in memory, to be
acquainted or familiar with, to be able to distinguish (Webster’s Unabridged
Universal Dictionary, 2d ed.). Note that none of these usages specifies con-
sciousness; they all make sense for instances of nonconscious as well as for
conscious knowings. The sense that best captures the phenomena that con-
cern us here is one of the most general; to know is to be able to distinguish.
45. Know implies a knowing entity, and that which is known. For an entity
to know something XYZ (to know how to XYZ or to know that XYZ), is for
it to distinguish XYZ from at least some not-XYZ, to act discriminatively
toward XYZ. No consciousness is implied. The minimum discrimination is
detection; something happened or didn’t; something is or isn’t. Knowledge
is the capacity to discriminate, a potential to use information.® It is a func-
tional property, and it does not imply any particular underlying mecha-
nisms. such as time-coded and source-labeled memories or discrete repre-
sentations.

46. Point of view: The terms point of view and perspective are metaphors tak-
en from the domain of visual-spatial perception and applied to the more
general domain of knowing. These metaphors express the intuition that
people operate within a frame of reference or coordinate system (analogous
with a spatial coordinate system) made up from their repertoire of con-
cepts. Much of the conceptual repertoire is quite abstract and not visual-
spatial or sensory-perceptual at all. For example, we can speak of having a
particular political, ethical, or pragmatic point of view. Thus point of view
applies to domains such as values as well as to domains of spatial percep-
tion and action. An event or object is good or beautiful or moral from my
point of view, just as an object is above or below, or on the right or the left,
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from my point of view. Note that, as with the previous concepts, awareness is
not required for a point of view (Galin 1999).

47. Like knowledge, a point of view belongs to a specific entity. A point of
view is the total set of possible discriminations that an entity can make in its
present state or over some period of time specified for our purpose. Point of
view determines the “set of discriminations that are available”; e.g., if you
are in a windowless room, you can see the walls but not the street outside,
or if you have your eyes shut you can hear but not see. It can be thought of
as the current working frame of reference, or as the set of variables, or the
set of dimensions. If an entity changes, some knowledge may temporarily
be unavailable. For example, in an enzyme molecule the critical receptor re-
gion may become folded inside, unable to interact. Similarly, different ca-
pacities for discrimination may be available to you in the context of a street
mob than in the context of your private study. Thus the point of view will
vary as the properties of the entity are affected by the time, place, and other
contexts.

4D. DEFINING THE I, THE SUBJECT, AND THE AGENT
48. With these definitions in hand, I propose that

the I is a kind of point of view. It is the point of view of the entity person, given
by the person’s present organization (its self). Thus, I is not equivalent to self.
Iincludes both the subjectand agent. Subject is the input point of view, that is,
the set of currently available discriminations from which perceptions are se-
lected. Agent is the output point of view, the set of currently available discrim-

inations from which actions are selected.

The psychological construct we call the present is a reference point in “real
time” or “clock time” (time that changes in one direction, at a constant rate,
for all entities). The self’s I must be in or at the present because the self’s
perception and action machinery must use the same synchronizing refer-
ence point as the entities they perceive or act upon. For example, speech is
severely disrupted if you hear your own voice through earphones with even
a slight delay. I hypothesize that the process of adopting the real-time point
of view is the basis for what we call subject and agent. Subject and agent can
be lumped as a single entity named I because they both share the real-time
point of view.

49. Selves other than the current one are reference models (representations
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of possible states of self). They are either not at the present (like the past or
future states of I), or not in real time at all, like ideal self (what you should
be like but are not), shadow self (what you should not be like but are),
longed-for self (desired), inner self (hidden from I or others), and the real
or true selves (many meanings, contextual). These are best thought of as
multiple self-concepts, named so we can refer to the richness and contradic-
tions of our physical, mental, and social life that cannot be denoted by the I
anchored in clock time and action.

50. This multiplicity would confuse Aristotelian rationalists, but ordinary
people do not notice any difficulty in daily life. As Lakoff and Johnson have
shown, in common speech the multiplicity is managed nonconsciously
through the Divided Person metaphor, discussed above in section 3c. Note
that my definitions, arrived at by analysis and for professionals’ analytic
purposes, are different from the nonconscious heuristics that Lakoff and
Johnson found empirically in the natural speech of daily life. What the Di-
vided Person metaphor names as “I” includes much more than my subject-
and-agent point of view, and what it names as “other selves” is what I have
identified as self-concepts (compare sections 3¢ and 4b above). In what fol-
lows I will stick to my terminology, developed for internal consistency.

51. Note that the I point of view includes only those discriminations made
by the entity as such, not by one of its parts acting for the time au-
tonomously and without relation to the entity as a whole. Consider, for ex-
ample, the knee-jerk reflex response that the doctor elicits by putting the
knee joint in a relaxed posture and tapping on the kneecap tendon. A per-
son generally does not have a sense of agency about the leg movement, does
not feel that “I did that,” and claims that the “leg” did it. In this posture the
leg is less related to the rest of the person (not participating in support) and
thus can be interpreted as an entity acting on its own. In contrast, when the
person is standing, the leg is integrated into the rest of the superordinate
entity and cannot be allowed to act autonomously; the reflex is much more
difficult to elicit in this position. Thus we see that the feeling of agency
claimed by I is associated with the superordinate entity person.

52. I-Awareness: The definitions developed thus far reveal a previously hid-
den conflation. I itself is not in awareness; it is a point of view, not a con-
tent. The point of view I is the total set of discriminations that could be
brought to bear in the person’s interactions, not only the ones actually in
operation at the moment, and certainly not only the few the person may be
aware of at the moment. Because of the limited channel capacity of aware-
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ness, rather little of the person’s total point of view could be in awareness at
any moment. The part that does get into awareness can be called experience
of I, or I-awareness. Note that the term self-awareness must include more
than just I-awareness; it should cover any of the experiences related to the
self, such as feeling alert or sleepy, lonely or in love, healthy or sick, that do
not refer to the subject and agent points of view per se. Self, defined as the
organization of all the subsystems of the person, includes much more than
the person’s point of view.

53. The I (the point of view of the person) may be changed a little or a lot as
the total organization (self) changes in response to the environment (e.g., if
you see a police car in your rearview mirror). Therefore, the I may change
from moment to moment or may stay relatively “the same” for some time.
Perhaps this is an aspect of “stabilization of mind” that is sought in the
Buddhist meditative practice of Samatha (Wallace 1998, 1999).

4E. MISIDENTIFICATION OF THE RELEVANT ENTITIES

54. Now that we have clarified the concepts of I, subject, and agent as
based on the point of view of a particular entity, we can untangle confu-
sions that arise from misidentification of the relevant entity, such as in talk
about “to whom” a perception or action belongs. Complex entities may in-
clude relatively autonomous subentities with points of view discrepant
from each other or from the whole. The superordinate entity must recon-
cile such conflicts; its point of view is not simply the sum or the union or
the intersect of the points of view of its parts. To illustrate the problem of
assigning a “to whom,” consider that even our literally spatial point of view
is not as simple as people assume. What we take to be directly in front of us is
sometimes determined with respect to our body midline, sometimes with
respect to our direction of gaze (i.e., how the eyes are turned in the head),
and sometimes with respect to the direction in which our head and neck are
turned (tonus in the neck muscles) or by our vestibular apparatus (i.e.,
whether we are standing vertical or lying horizontal) (see Vallar et al. 1993
for extensive references). The eyes, head, and torso midline can each have a
different front! That is, we have multiple frames of reference for 3-D space,
which can give conflicting points of view. When we cannot reconcile them,
as in motion sickness or the hemineglect following a parietal lobe injury, we
have trouble (Bisiach 1991; Galin 1992). Similarly, we have multiple frames
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of reference for values and we have trouble if we cannot reconcile them
(e.g., different ethical standards in business and in the family).

55. The superordinate entity (e.g., a person) may usefully combine the mul-
tiple points of view of its parts (subentities, e.g., the two eyes). If the eyes
are on the sides of the head as in a rabbit, their two points of view can be
added to give a wider field of view. If, as in humans, the eyes both face front
and their two points of view overlap, then the discrepancy between them
can be used for information about depth. But when there is too much con-
flict, all but one may be suppressed (e.g., amblyopia, the loss of vision in
one eye in a severely “cross-eyed” person). Another strategy for conflict res-
olution is to alternate among points of view (e.g., in multiple personality
disorder or in contextual ethics).

56. Ordinarily we are good at keeping track of which of our multiple points
of view are in control at the moment. It must be very important to our
species, since children can do it by age eighteen months; they can take an-
other point of view in imaginative play without losing track that the new
one (the “pretend”) is nested inside of the usual one (the “real”) (Leslie
1987). However, even adults can lose track of a nested hierarchy of points of
view, as when one gets “carried away” at the theater or movies and reacts as
if it were real or in hypnosis, where the I accepts the hypnotist’s point of
view as overriding the self-monitors.

57. A similar analysis untangles the confusion and paradox concerning sub-
ject and agent in “split-brain” patients (see paragraphs 14-15). Remember
that entiticity is a matter of degree. After the surgery there is still a single su-
perordinate entity that we call “the patient,” even though its parts are less
related than they were. The two hemispheres still share the same brainstem
connections, body, mouth, relatives, history, and many other unifying fac-
tors (Sperry 1968). What is changed is the degree to which each hemisphere
(and mind) is related to the other and to the superordinate entity (person).
When the superordinate entity patient says, “It wasn’t me that did that,” it is
the point of view of the left (speech) hemisphere that is being adopted and
articulated by the superordinate person through the shared midline vocal
organs. Who selected the correct object? We can attribute it to the superor-
dinate entity person making the discrimination from the right hemisphere’s
point of view. My terminology makes it possible to refer unambiguously to
each component in this drama and thus to resolve the debates between
Sperry and philosophers like Puccetti (1981).
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5. SPECULATIONS ON THE BASIS FOR THE ORDINARY
MAN’S VIEW OF PERSON, SELF, AND I

58. Now, after this long detour to develop the needed technical vocabu-

lary, we take up the inborn, pretheoretic notions of self. This is a highly
speculative account of just why the Ordinary Man’s view of person and “in-
ner life” has the surprising hidden structure revealed by Lakoff and John-
son’s linguistic research, and why the hidden structure is different from
what is consciously reported. I will also suggest how the basis of the Bud-
dhist’s “correct” view can be found in a part of the structure of ordinary
awareness usually neglected by cognitive psychology.’
59. The central idea is that in order to deal with the enormous complexity of
the world a mind/brain routinely and unconsciously makes use of ad hoc
approximations. Whatever complex field we encounter, we simplify it into a
small number of discrete entities to make perception, action, and abstract
thought easier. Even the contents of consciousness are structured by the
need to limit information (Galin 1994; Mangan 1991; James 1950 [1890]) and
to facilitate action (Deikman 1971). This results in the usual appearance of
the world to us as if it were made up of distinct independent objects. We do
not generally tidy up the approximations and correct the round off errors;
if they work well enough we do not look back and try to reconcile. We only
try to rationalize discrepancies when pressed.

sA. THE BASIS FOR THE OBJECT WORLD

60. Our experience of the world as full of separate objects does not cor-
respond in a simple way to “just what is out there.” It is the result of com-
plementary operations, some of which seek information and some that seek
to filter, reduce, and compact information. For example, the retina is built
to report in terms of dots of light of a few discrete colors in discrete posi-
tions. Even though the stimulus field may be continuous, it is encountered
in discrete terms. The array of bits is then segmented into regions, in each
of which the bits are considered to constitute a single entity (an object,
form, or pattern). In human vision information is again segmented, this
time into shapes, locations, colors, and movements, with each property in a
separate region of the cerebral cortex, and then once again compacted into
the unified perception of a single particularly shaped multihued object at a
particular location moving in a particular direction.
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61. Just how we segment the manifold depends on many factors. For exam-
ple, we are particularly sensitive to borders and outlines, perhaps because
we interact with an entity at its edge or surface; that is where we can grasp
or bite it. Also, our movement systems are adapted to work with entities of
a certain scale, not too big or too small, so we tend to segment the manifold
into regions (entities) of manageable size. Large, medium, and small might
be thought of in terms of what you can walk around, what you can grasp
and move, and what you can bite and swallow.

62. Recall that what we include in an entity depends on how stringent a cri-
terion we choose for “sufficient relatedness” (e.g., for “family”: sister versus
cousin). Shifting the criterion is the basis of two cognitive strategies for seg-
menting a field into appropriately sized entities. The first is called analysis
or splitting or decomposition. It creates smaller entities by assuming that
some relations explicitly shown between elements in the field are “minor”
and therefore can be treated as negligible, at least for the present purpose.
The second strategy is called synthesis or lumping or constructing. It cre-
ates larger units by assuming some relations are more significant than ex-
plicitly shown. Thus these strategies differ only in that they add or delete re-
lations from the complex manifold presented to our point of view. These
two abilities can be complementary, and can also keep us in paradox when-
ever we forget that they are heuristics and that the entities they create are
approximations, not absolutes. Application of either lumping or splitting in
excess can lead to serious errors.

63. It should be emphasized that Buddhist tradition also holds that entifica-
tion in itself is useful or indispensible in the “conventional world”; it is only
to the extent that we reify the entities (treat them as “real”) that attachment,
selfish craving, and aggression arise, causing all suffering. To reify some-
thing is to attribute to it an essence or independent existence (see footnote
1). Hence, reification violates the basic Buddhist principle that all things are
interdependent. Similarly, reification is contrary to my analysis above,
which holds that all entities are conditional approximations, only heuristic
segmentations of a manifold, and therefore they cannot have the uncondi-
tional nature of an essence. Unfortunately, I believe that reification (a.k.a.
belief in essences) derives from still another of our foundational simplifica-
tions: we assume constancy wherever possible. It is convenient (and usually
correct) to act as if most of our environment is not changing much from
minute to minute. In practice, we do not actively make any such assump-
tion; rather, we just do not bother to compute new values for anything in
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the field except our topic of interest, ignoring the background field or scan-
ning it only for big changes. When pressed to reflect, we may give a pseudo-
explanation in terms of essence: “If left alone, these things stay the same.”
This is just repeating that the old values still worked well. The notion of
essence is deeply connected to the notions of cause and of explanation. See
Rosch (1994) on explanation and cause, Wimsatt (1976a, 1976b) on reality
and reductive explanation, and Garfield (1995) on conventional versus ulti-
mate explanations by Nagarjuna and other Buddhists.

64. It is natural that we would use the same basic strategies of entifying by
lumping and splitting to deal with the complexity of our inner life. Thus
person, present self, I, and all of the self-concepts and the not-me and oth-
ers’ points of view (other people’s Is) appear as independent entities, creat-
ed with boundaries that are computationally convenient for our day-to-day
purposes. If on subsequent occasions we create a different segmenting for a
conceptual field, we ignore the differences if possible. We do not generally
tidy up the ad hoc approximations; if they work well enough, we do not
look back and try to reconcile all the quasi-arbitrary boundaries into a sin-
gle, consistent frame of reference. This describes how Science actually
works, just as it describes how Ordinary Man deals with daily life. We only
try to rationalize the differences when forced, by two kinds of circum-
stances. First, when our nonconscious approximations fail seriously, we
may examine what other choices of boundaries were successful in the past.
Second, when someone asks for an account of what we are doing, we try to
come up with a socially acceptable and linguistically comprehensible for-
mulation. In both cases we switch out of the present-centered action orien-
tation and into what has been called an abstract attitude, or reflective mode,
operating on internal data. The abstract attitude is not constrained by
“clock time” (as any philosopher’s spouse can testify), and thus we can ac-
cess nonpresent-centered points of view such as the “me” of past circum-
stances, or the “me” of hypothetical circumstances. Nevertheless, our at-
tempts to reconcile our past ad hoc approximations often fail. Gallagher
and Marcel (1999), drawing on evidence from brain damage rehabilitation
studies, argue convincingly that psychological laboratory experiments on
the experience of self limit the subject to abstract attitudes and a detached
stance, just as philosophical reflection does, and that unless subjects are em-
bedded in pragmatically and socially contextualized situations their reports
about self must be incomplete, distorted, or mistaken.

65. Although decomposition of a complex field into isolated entities is pow-
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erfully useful, it sometimes leads to ignoring relations or differences that
are functionally important. This oversimplification is often associated with
single-cause reasoning and its familiar disasters and, some would say, leads
to the atomization and alienation of modern life. Only occasionally do we
experience the world (and ourselves) primarily as a densely interconnected
manifold. This bias against seeing the world as a pattern of relations (code-
pendently arising) may be due in part to the constraints of our action ori-
entation on the evolution of language and of awareness itself.

5B. THE STRUCTURE OF AWARENESS

66. Contrary to customary view, awareness is not monolithic; it includes
several parts. The form of its contents is determined by the same old need
to approximate. In his classic Principles of Psychology William James de-
scribed awareness as based on two qualitatively different kinds of informa-
tion (James 1950 [1890]:chapter 9). One hundred years later Mangan re-
vived and reframed James’s model in cognitive terms (Mangan 1991),
recognizing that what James had described were two complementary types
of abbreviation made necessary by the limited channel capacity of con-
sciousness. My thinking along these lines was initiated by Mangan’s thesis
(1991). I have discussed my critiques, revisions, and extensions of James’s
and Mangan’s views on the structure of awareness at length in previous pa-
pers (1994, 2000); here I can give only the briefest sketch to introduce terms
and working hypotheses.

67. The first type of abbreviation in awareness is to display only those fea-
tures of an object or event that are most relevant to our current goal, the
ones that maximally discriminate among items or choices. I call it feature
awareness (James called it “the Nucleus”). For example, on one shopping er-
rand color may be the feature that most determines choice, and other fea-
tures may not enter into awareness at that moment at all, although they are
perceived and processed nonconsciously. Note that this is not just the selec-
tivity of “attention” in general, which applies to both conscious and non-
conscious processes. Feature awareness is the form in which this kind of
content appears in awareness.

68. The second type of abbreviation is a large group of awarenesses that ex-
plicate the bare features. They carry the context and relational information
that has been stripped away from feature awareness. I call them explicating
awarenesses (James called them “the Fringe,” and I previously called them
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nonfeature awarenesses). One type presents feelings of the relations among
the features (e.g., greater than, pair of, rhymes with). Another type presents
value judgments. A third type was first described explicitly by Mangan (1991,
1993); it presents feelings that implicitly condense or summarize nonconscious
knowledge related to the selected bare features but too extensive to fit ex-
plicitly in the limited capacity (e.g., as the feeling of the meaning of a word
condenses or summarizes the extended semantic network related to the
word’s bare phonemes). These “explicating” awarenesses are felt contents of
consciousness, specific, often vivid, worthy to be called qualia as much as
any sensory content. They may or may not be at the center of attention.
This group includes many experiences; e.g., the feeling of “if” and “but,” of
familiarity, of being on the right track, of knowing, of intending a specific
movement, the feeling of specific semantic meaning of waiting for some-
thing unknown, and (I add) the felt component of emotions. I stress that
both feature awarenesses and explicating awarenesses are usually present at
the same time, may be brief or persistent, and either one may be the pri-
mary object of attention. For a full account see my taxonomy of awareness-
es (Galin 1994).

69. Casual introspectors seldom report their explicating awarenesses explic-
itly. Language lends itself more to communicating features (via nouns,
verbs, properties) and, unless we are verbally gifted, we make less use of
grammatical mode, manner, and aspect to communicate explicating aware-
nesses. Further, we are drawn to the feature awarenesses because we are pre-
occupied with “doing,” and the features are selected to be discriminative for
our intended action. I believe the spiritual disciplines of contemplation, de-
votion, and service all promote and develop the explicating awarenesses of
interrelatedness (Deikman 1997, 2000). Although explicating awarenesses
are continually and necessarily part of Ordinary Man’s subjective experi-
ence, deep and extended awarenesses of relatedness are infrequent, tran-
sient, and incomplete. Nevertheless, this may be the seed for Buddhism’s
“correct” view, which stresses the conditionality and interdependence of all
things, person and self included. Meditation training takes one out of the
stream of physical activity that demands the use of feature awarenesses. A
saying attributed to the Zen tradition is that an enlightened man is an ordi-
nary man who has nothing more to do. Explicating awarenesses can also be
made prominent (sometimes inappropriately) by psychotropic drugs,'” rit-
uals and ceremonies, and some brain injuries (e.g., déja vu) and hyperreli-
giosity in temporal epilepsy (Bear and Fedio 1977).
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6. RELATING THE PRESENT THEORY TO BUDDHIST
PRACTICES AND DOCTRINES

70. Summary thus far:

At the beginning of this essay I proposed that the concept of self is at the
core of both Buddhism and Western psychology, and is problematic for both
in many different ways. The Buddhist tradition holds that the suffering of
unenlightened people is caused by an inborn erroneous view of the self as a
persisting entity or essence. I suggested that we could begin to map the rela-
tions and disjunctions of the Buddhist and Western psychological accounts
of self by focusing on this alleged inborn error. As background, section 2 re-
viewed some of the disarray in contemporary scientific thought about self.
Section 3 introduced the surprising observations and theory from cognitive
linguistics on how people actually use a rich and inconsistent system based
on the nonconscious Divided Person metaphor in order to think about their
selves and persons as perceiving subjects making willful acts.

71. In section 4 I clarified the foundation concepts of entity, knowledge, and
point of view, and argued that person, self, and I are quite different kinds of
things. I called for professionals to go beyond sectarian formalizations in
how they talk and think about these matters and adopt a set of terms
(preferably mine) consonant with a multidisciplinary frame of reference,
commensurable with the cognitive sciences and contemporary philosophy
of mind, still consistent with the intent of the most common usages. I ac-
counted for the Divided Person metaphor’s fundamental separation of “I”
from one or more “selves” (self-concepts). Examples of how my terms and
schemata can be applied to resolve apparent paradox were drawn from neu-
ropsychology, and in particular from observation of split-brain patients.
72. In section 5 I returned to examining the “inborn” pretheoretic notions of
self. I proposed that the central theme of ordinary human life is its action
orientation and the consequent focus on entities. Our evolutionary adapta-
tions for acting have shaped our nonconscious mental life and account for
the structure of our consciousness itself as a combination of feature aware-
ness and explicating awareness, which in turn accounts for the limited
kinds of communication that language is good for. To reduce information
overload we abbreviate immense complexity into manageable entities and
do not tidy up the approximations if they work well enough. We apply the
same heuristics to the complexities of our inner life, and the result is the
view of self as an object in a world of objects.
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73. Here I consider how this account, developed within the framework of
Western cognitive science, relates to Buddhist views and practices in three
areas: the necessary multiplicity of Ordinary Man’s views and their prag-
matic usefulness rather than their error, the issue of absolutism in the Bud-
dhists’ “correct view,” and the centrality of the action orientation to human
life generally and thus to Buddhist practice.

74. First, Ordinary Man frames the self and person in many ways because
his limited information processing capacity cannot handle a single view
comprehensive enough to deal with the complexity of our physical, mental,
and social lives. Thus, it is necessary to use partial and approximate views
that change as the context requires. This is a wonderful pragmatic solution,
although it gives rise to a zoo of partially overlapping, partially contradicto-
ry self-concepts: the subject and the agent, the conscious and the uncon-
scious, the real me, the outer and the inner, the ideal, the anticipated future
me, the possibles, the many selves of the past, the anima and the animus
and the shadow, etc.

75. Although it is recognized that Ordinary Man’s views are inborn and use-
ful, in some varieties of Buddhist discourse there still seems to be some
moral opprobrium clinging to these “errors,” although not as severe as the
opprobrium of Augustinian Christianity for the similarly unavoidable
Original Sin. This tone persists, even though Buddhist traditions like Mad-
hyamaka hold that heuristics of entification and even conceptual philoso-
phizing are indispensable in the “conventional world.” Perhaps more em-
phasis could be given to the multiple inborn views as useful approximations
rather than as errors. When suffering does arise it is from misuse of these
heuristics. Buddhist doctrine moves in this direction when it declares that
the danger is in the “reification” of entities rather than in entification per se.
It is only to the extent that we reify, and in particular reify the self, that at-
tachment, selfish craving, and aggression arise, causing all suffering. Unfor-
tunately, I believe reification itself derives from another of our inborn,
foundational simplifications, that of assuming constancy as much as possi-
ble (see paragraph 65, above). Reification therefore is not just due to igno-
rance or perversity. Nevertheless, according to some Buddhist schools, peo-
ple who achieve Buddhahood can actually experience the world without the
illusions caused by simplification, entification, conceptual designation, and
reification. Those of lesser attainment can recognize their experience as il-
lusion, but they will still experience the illusion, just as man who is familiar
with the desert may see a mirage but know enough not to chase after it.

76. The most common misuse of approximations is the overemphasizing of
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features and entities and the neglect of explicating contexts and relations. It
is certainly the most common in Western “scientific” culture. But suffering
can arise from misuse of any of these heuristics. Although explicating
awarenesses may be developed into the Buddhist’s “correct” perception of
ourselves and the world as a matrix of dependently related events, yet even
this can be overemphasized. Thus Buddhist tradition warns against neglect-
ing the entities by getting stuck in “forest quietism” or “blissing-out” in a
sense of oceanic connectedness.

77. Second, another pernicious error, dominant among Western scientists
and philosophers alike, is failing to see that all our views are necessarily
heuristics, not absolutes. It is for this failure that cognitive science can re-
fute rationalism and naive realism (e.g., see Lakoff and Johnson 1999:74£f.,
94ft.). So pervasive is this misuse that even some Buddhist schools and texts
seem to take codependent arising as an ontological absolute. There is a
ubiquitous distinction in the texts between “conventional reality” and “ulti-
mate reality.” It seems that ultimate is sometimes used in the sense of “bet-
ter” as well as “final”; the ultimate is “more real” and has more authority
and value than the conventional. Garfield notes the debates over this inter-
pretation in ancient and modern commentaries (299). Collins attributes
these debates to two different uses of the doctrine of No-self, “as the de-
scription of reality vs. as an instrument of salvation,” i.e., he suggests it is
understood as a heuristic by sophisticates concerned with preserving and
clarifying the conceptual content of Buddhist theory, and in contrast is used
as an absolute by novice monks earnestly engaged in meditative reflection
to achieve nirvana. He also notes the subtle difference between “the ‘right
view’ of no-self, which opposes other ‘wrong views’ . . . and Nagarjuna’s
‘no-view’ approach, a. . . moral and epistemological attitude towards the
activity of conceptualization per se,” i.e., that right and wrong are them-
selves conditional categories (see also Garfield 1995:299, 304—305). Collins
suggests that the same finessing of the issue may be served by the Buddha’s
refusal to reply to the famous “unanswered questions” in the scriptures
(Collins 1982:131-138). The refusal “does not mean that such an analysis is
not possible, nor that Buddhism as a whole rejects all speculation. . . .
What is rejected is harmful speculation based on mistaken premises. . . .
This is not a universal recommendation to an ‘empiricism’ or practical an-
timetaphysical agnosticism, but a piece of advice given to an enthusiastic
but misled admirer.” This is another debate beyond my limited scholarship,
but the beginning student should be aware that it awaits her.

78. Third, I want to highlight the importance of humans’ action orientation,
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and how and why it is addressed in Buddhist practice. Academics, in partic-
ular, seem to have little appreciation for how deeply action is embedded in
our human nature, and what a pivotal role action plays in determining our
mental life. The reader may find it instructive to consider how different are
the life challenges for a person than for a tree, simply because we are highly
mobile. It seems reasonable to presume that evolutionary development rec-
essarily proceeds from simple physical mobility to relocating adaptively
within the environment, to finely differentiated ability to manipulate the
environment, which in turn provides an opportunity to evolve the ability to
model future states based on our possible acts and to choose among them.
Each succeeding development incorporates rather than replaces the prior
ones. I have discussed how we segment the manifold into those entities that
will afford the best possibilities for action, and how even our abstract con-
ceptual thinking is based on action metaphors, which perhaps grow out of
the underlying action neurophysiology. The paradoxes and inconsistencies
of I and self-concepts that derive from the central Divided Person
metaphor were accounted for in part by the I/agent’s need to be in present
time for the action-perception-action loop. We are very much occupied
with doing, pressed into action by the imperatives of the changing world.
79. Thus, since Buddhism seeks to deconstruct the Ordinary Man’s view of
the world and himself in it, and provide corrective experience, it is reason-
able to find that many Buddhist practices serve to modify the seeker’s action
orientation. In many ways, nonaction is promoted. This is a subtle concept,
found in many contemplative disciplines. It is not simply immobility; Bud-
dha preached specifically against the Forest Quietists (see also Suzuki 1949
on Hui Neng’s doctrine of No-mind and Smith 1992 on Taoist problems
with slipping from wu wei, “no-action,” into quietism). Nonaction has more
to do with will, intention, and agency than simply with movement. The in-
tertwining of action with will, voluntariness, agency, intention, motivation,
and desire is a thorny thicket, not yet resolved by Western philosophy or sci-
ence. Currently there is a growing and productive concern with will and
agency in neurology and cognitive neuroscience (Frith and Done 1989;
Goldberg 1985; Jeannerod 1994; Lhermitte 1983; Libet 1985). I note in passing
that the complex ideas of karma, so deep in Vedic as well as Buddhist
thought, concern these same aspects of action, not simply the physical do-
ing. Physicist John Wheeler (1991) also finds surprising links in a quantum
theory framework between future events and present choosing.

8o. Sitting meditation, which is central to Buddhist practice, particularly
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eliminates physical doing and progressively limits mental doing. The ac-
tion-observation-action loop is interrupted, which allows the explicating
awarenesses to come to more prominence than feature awareness. In the ab-
sence of an action program, all that the explicating awareness can report on
is the state of the system itself, and such reparsing of the self itself creates
the opportunity for new, more integrated structure to form. This may be
the core of the “corrective” experience of the self.

81. Getting out of the action loop without slipping into discursive thought
or sleep is not a trivial achievement; this is one aspect of the stabilization,
focussing, and intensifying of mind that is sought in $amatha attention
training. But quiesence, or $amatha, only permits but does not produce the
“corrective” experience, and so other practices may be added. Meditation
traditions differ in the degree to which they stress passive observation. In
some traditions, after mental stabilization is achieved, didactic exercises
may include an active exploration and testing of states as described in the
texts, just as the Jesuits might encourage active philosophical exploration of
doctrine. Whereas in ordinary philosophical reflection one introspects
within the usual framework of categories, in meditation one is often asked
to abandon categories or forced to abandon them by exercises such as the
Zen koan. The Madhyamaka school may make more use of exploring spe-
cific categories to direct the explicating awareness to various parts of the
system.

82. Other traditional practices also serve to modify the action orientation.
The imperatives of the changing world are somewhat decreased by joining
a monastic community or temporarily going into retreat. Submitting to a
community or a master to some extent shifts the burden of agency to them
(as seen most dramatically in hypnotic suggestion). Performing compas-
sionate service to others promotes a shift in the I to incorporate the other’s
point of view (Deikman 1996, 2000). Repetitive group chanting also shifts
control of action to the group and to the chant itself, and the repetitiveness
loosens the connection to the present in clock time. See Deikman’s person-
al report of the transfiguration of his experience as “his self vanished” while
chanting during a prolonged Zen retreat (1997). All of these practices seem
to weaken the action-oriented experience of self, thereby allowing a new ex-
perience and a new integrated structure to emerge. However, in general, the
goal is not to remain in a meditative state dominated by the explicating
awarenesses but to achieve a new point of view and return to action in the
world.
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83. The central theme emerging is that humans are participant quasi en-

tities in the dynamics of the world manifold, and this circumstance man-
dates our action orientation. We adapt to constant change and information
overload by heuristic approximations, by entifying and simultaneously mit-
igating the oversimplifications with contextual knowledge presented in ex-
plicating awarenesses. Perhaps the human species should be renamed as
Homo approximatus, subspecies pragmaticus. The same approximating, of
course, is applied to the complexities of our “inner life,” and leads to the
confusion, internal contradictions, and paradoxes in our thought and
speech about person, self, and I. A second theme in this essay is my defense
of the maligned Ordinary Man’s inborn view of person and self. It is better
seen as an essential evolutionary adaptation rather than as erroneous, as
more complex and multifaceted than simply ignorant. Although it is open
to misuse, the remedy of the misuse is to rebalance rather than replace.
84. The reconception of person, self, and I that I propose is compatible with
the main lines of Buddhist concepts and indicates several points of contact
between Buddhism and contemporary psychology. I have suggested defini-
tions that may be conceptually challenging to some, but are much more ex-
plicit than the usual:

A person is a dynamically changing, self-organizing, multilevel, quasi entity
without sharp boundaries, and embedded in a causal thicket; self is the cur-
rent organization of the person; and I is the self’s point of view, its set of cur-

rently possible discriminations.

My account of self-as-dynamic-organization resembles Buddhism’s
whirling aggregate of skandhas but may have more structure; I focus more
on the various degrees of stability rather than the stark dichotomy of ephe-
meral versus eternal, transience versus timelessness. My definition of entity
as always conditional, dependent on our purposes, constrained by context,
is completely in accord with the Buddhist view of the phenomenal world.
However, I also note the degree to which invariance or stability does occur.
A state that persists within some range for an hour is different than one that
persists for a second or a decade, and the difference may be worth our while
to talk about.

85. Both my schema and Buddhist tradition situate persons in the rest of the
natural world, rather than considering them to be in some way unique (as
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for example, by possessing a soul or a special essence). In the key Buddhist
concept of anatman, self is not an essence, not a substance, not unchang-
ing, not independently arising. As expressed by Nagarjuna (Garfield 1995),
there is no independent being, only relationship and its dynamics. The key
idea in my schema of self is organization, which is also nothing but dynam-
ic relationship. As such, both systems imply the possibility of transforma-
tion, of reorganization.

86. Buddhism emphasizes meditation as the way to provide a corrective ex-
perience of self and of the manifold in which self is embedded. I have intro-
duced the idea that meditation breaks up the action orientation and trains
the ability to focus on explicating awarenesses rather than on feature aware-
ness. In all humility this essay develops such bridging concepts merely to be-
gin translating into Western psychological terms those experiences and un-
derlying cognitive changes that occur in the course of training toward
enlightenment. A preliminary framework such as this makes it possible to
hypothesize about how transformational practices like Samatha, service
and compassion, all-night group dancing, and drugs might work in terms
of cognitive psychology and brain subsystems. I have limited myself, as
much as possible, to discussing the processes and experience of seeking
transformation and said nothing about the experiences of transformation
itself, whether by sudden insight, slow reorganization, or other means. I
hope this framework will be useful to those who have personal knowledge
of transformation. It is up to them to distinguish the experiences related to
transformation per se from the secondary emotional and physical reactions
to it and, further, to characterize the experiences of living in ordinary con-
texts after that reorganization.

87. The doctrine of no-self, andtman, is often misunderstood as yet another
example of Buddhism’s alleged pessimism and nihilism. On the contrary,
the Buddhist solution to the modern suffering of alienation and anomie is
to completely contextualize self, not to simply erase it. This seems to be re-
markably consonant with trends toward holism in Western thought that go
beyond psychology. The West’s new appreciation of context is shown by
mounting interest in ecology, in sustainable practices in relation to the nat-
ural environment, and even to society conceived as an environment. There
is a broadening emphasis on understanding the relation of the part to the
whole that seems to me all of a piece with efforts more conventionally iden-
tified as psychological or spiritual work. The exploration of person and self
in this essay is intended to contribute to it.
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Notes

For e-mail: dgalin@itsa.ucsf.edu. For snail mail: 5 Mount Hood Court, San Rafael,
CA 94903-1018.

1. Please note that neither “Buddhism” nor “Western Psychology” is homoge-
neous, and these sweeping collective terms hide important and even contra-
dictory internal differences. Nevertheless, some generalizations apply, and
that is the main concern of this essay. Furthermore, I acknowledge the lim-
itations of conceptual efforts to treat what many believe to be beyond con-
cepts, beyond self/object and self/other; this essay is for those who want to
explore whatever may be possible within these limits.

2. For a helpful account of the notion of essence in Western folk psychology
and philosophy, see the index entries in Lakoff and Johnson 1999. The
essence of something is the postulated timeless totally intrinsic aspect of the
thing which gives it its properties. When essence is used as causal explana-
tion it is just tautology, adding nothing; e.g., “Opium makes one sleepy be-
cause it has a dormative essence” The idea of essence is at the core of Greek
thought and its legacy down to the present. Conversely, it is negatively cen-
tral to Buddhism, as the idea which is specifically denied and rejected from
the Vedic and Dravidian milieu in which Buddhism arose, and as that which
is to be overcome by each practitioner. See Garfield 1995:89, and his other
index entries. For a deeper analysis of what makes an explanation satisfying,
see Rosch 1994.

3. The experience of self as deeply divided is well known in many branches of
psychology, religion, and the arts. This cognitive psychology analysis which
focusses on how this split manifests itself in language is just the latest.

4. Self-organizing systems can become much more complex than the elements
they started with. See Holland 1998 for principles governing the develop-
ment of emergent properties.

5. Athicket is a kind of organization with so many feedback loops that it is not
orderable into clear levels. The term was introduced by Wimsatt to contrast
with the more familiar notion of a hierarchy. Wimsatt 1976a:254; see also pp.
251-256, 237 ff.

6. For a penetrating analysis of the differences between entities and aggregates
see Wimsatt 1974; for an account of parts and wholes, levels of analysis and
their components and contexts, see Wimsatt 1976:2371f.; and Simon 1969.

7. T have never understood what is entailed or excluded by “direct” in this us-
age. It seems to mean im-mediate, without mediation. As discussed in Galin
1999, I have a problem with disembodied forms.

8. A form contains unique information in so far as it differs from all other dis-
tributions in that frame of reference. How the information is embodied,
represented, or encoded in particular cases does not concern us here. See
Wheeler 1991.
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9. I'want to acknowledge Arthur J. Deikman’s original contributions to much
of the present account. My thinking in this area evolved in the course of our
thirty years of conversations. Deikman pioneered empirical psychological
studies of meditation, distinguished two “modes of consciousness” that
served complementary purposes, and called my attention to the central role
of action in human organization and the significance of service as a spiritu-
al practice. See Deikman 1963, 1971, 1996, 1997, 2000.

10. For example, this report is typical of casual marijuana users: “When I
smoke it, I see the poetry in what otherwise would appear to be the random
placement of objects in space” (Tart 1972).
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According to Buddhism, confusion about the nature of the self is deeply
related to the origins of evil and human-inflicted suffering, and in the fol-
lowing essay William S. Waldron presents a cogent comparative study of
these themes from the perspectives of Buddhism and the cognitive, biolog-
ical, and social sciences. The strategy he adopts is to move the discussion
of human identity from philosophy to an investigation of the profound
impact upon human lives of our tendency to reify ourselves as substan-
tial, independent, unchanging entities. It is the Buddhist view that our
misguided attempts to sustain such constructed “identities” in our chang-
ing and interdependent reality lead to the preponderance of suffering
caused by human actions; they lead, in short, to “evil.” Like David Galin,
Waldron argues that, from the perspectives of both Buddhism and impor-
tant parts of modern science, we may understand ourselves and our
world more deeply and fully if we conceive of all phenomena, including
ourselves, as interconnected patterns of relationships rather than as rei-
fied entities somehow existing independently of their own developmental
history, their internally differentiated processes, or their surrounding,
supporting conditions.

In his examination of the interface between Buddhism and evolution-
ary biology, Waldron points out the disturbing discrepancy between be-
haviors that were successful in our ancestral past and the needs and con-
ditions of our current situation in the modern world. Like Galin,
Waldron argues that our sense of an independent 1 or self may not be
simply a disastrous mistake, as asserted in Buddhism, but an eminently
practical construct that, conventionally speaking, fulfills important pur-
poses and hence must have enjoyed evolutionary advantage. That is to
say, the actions (karma) instigated by this sense of an independent I led to
reproductively successful results that, while evoking the mental afflic-
tions, reinforced and strengthened that very sense of self. And it is only by
experientially realizing the constructed, illusory nature of all phenome-
na, including oneself, that one is liberated from all mental afflictions and
their resulting evil and suffering. Here, certainly, is a crucial point for di-
alogue and collaborative research between Buddhist scholars and evolu-
tionary biologists and developmental psychologists.

Waldron presents a prolegomenon to an interdisciplinary social theo-
ry of evil based upon the three basic Buddhist principles: 1. the dependent



nature of all phenomena, 2. the constructed nature of “self-identity,” and
3. the apprehension that human evil and ill are caused by attempts to se-
cure our “selves” at the expense of “others.” Despite important differences
between Buddhist and scientific ideas concerning the nature of human
identity and the origins of evil, this essay points out numerous areas of
convergence, where each of these fields of inquiry may be deepened by en-
gaging with the other.



The world in its variety arises from action (“Karmajam
lokavaicitrayam”). —Vasubandhu

A path is made by walking it (“Tao hsing chih er cheng”).
—Chuang-tzu

All sentient beings are deranged (“Sabbe satta
ummattaka”). —Gotama Buddha

\x/iuiam S \X[a[clron

“/ommon C’rounc{/ Common Cause: Buc{c”usm and

Scicnce on tlle /A\”lictions o[ chtl’ty

It is no small task to understand the vast, variegated world we humans
have carved out for ourselves on this small planet. How does one know
where to begin, what to interrogate, and to what end? Events, however, have
a way of imposing themselves. As the cold war melts down and bitter ethnic
and religious conflicts heat up the world over,' as endless images of death
and violence flash daily across the globe, the multiple faces of human evil
and suffering stare steadfastly into our own, intimating, we fear, an in-
escapably inhumane reality. Our task then, our moral imperative, is as ur-
gent today as it was when Albert Camus (1971:11) expressed it nearly fifty
years ago, just as many millions of murders ago: “One might think that a
period which, within fifty years, uproots, enslaves, or kills seventy million
human beings, should only, and forthwith, be condemned. But its guilt
must also be understood.” This essay is an attempt to take this challenge se-
riously, an attempt to understand the awful dynamics of human-inflicted
suffering, of “man’s inhumanity to man” in traditional parlance, of—in a
word—evil. Human beings make war and kill each other in a way that no
other species does, that no other species could, that no other species would.
Somehow, we must make sense of it all. We must be able to discern some
pattern, some common dynamic, behind behaviors that are repeated so ter-
ribly often, in so many times, in so many places. As Camus suggests, such an
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understanding—however repugnant its details, however unpleasant its
conclusions—is required to even begin preventing them.

Understanding, however, is not only what we require, it is also what we
must interrogate. For, we shall see, it is understanding itself, imperfect,
wrong-headed understanding of our human condition, that lies deeply and
malignantly behind these unholy dynamics of human evil. It is this mis-
taken understanding of ourselves—as individuals, as members of social
groups, and as a contingent, historical species—that we must address. We
must understand not only the passions that drive men to evil but the con-
fusion over our condition that makes such evil possible.” The tenacity and
pervasiveness of these tragic strains in the human condition—our “fallen
state” as it were—have been recognized and addressed by nearly all religious
traditions. In seeking to understand these darker sides of human life, how-
ever, we shall draw upon the conceptual resources of only one such tradi-
tion, Indian Buddhism, in dialogue with comparable areas of inquiry from
the biological and social sciences.” As with any dialogue, we appeal to no ex-
ternal or superordinate authority; it is the cogency of the arguments that
count, their compelling and persuasive power, whatever their provenance.

This dialogue is only possible because recent developments in Western
thought and science have begun to find common ground with traditional
Buddhist perspectives on the human condition, including the underlying
conditions of human evil. There is a growing consensus that we may under-
stand ourselves and our world more deeply and fully if we conceive of
things in terms of interconnected patterns of relationships rather than as
reified entities existing somehow independently of their own developmen-
tal history, their internally differentiated processes, or their enabling condi-
tions. There exists, that is, an increasing recognition that thinking in terms
of unchanging essences, entities, and identities deeply misconstrues the hu-
man condition—a misunderstanding that inadvertently leads to, rather
than alleviates, human evil and suffering.

Although expressed differently in various fields, the relationship be-
tween our misunderstanding of the human condition and its causal influ-
ences upon evil and suffering have been articulated exceptionally clearly, di-
rectly, and comprehensively in the principles of classical Buddhist thought,
which provide the conceptual framework for this essay: 1. that all “condi-
tioned phenomena” (samskrta-dharma) are radically dependent (pratitya-
samutpada) and hence lack any fixed or unchanging “essence” (svabhava);
2. that what we are, rather, are assemblages of dynamic yet wholly condi-
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tioned “constructs” (samskara) that have been painstakingly carved out
(upadana) of these contingent dependent relationships; 3. that we tend to
construe these assembled constructs as substantial “selves” or fixed identi-
ties (atman); 4. that in our efforts to fashion and secure such an “identity”
we actively ignore and attempt to counteract its contingent, constructed na-
ture; and, finally, 5. that these efforts effectively channel human activities
(karma) into the repetitive behavioral patterns that actually bring about
more evil and suffering. These activities, in short, represent misguided and
futile efforts to deny our dependence, to counteract our impermanence,
and to attain lasting security for this putative, substantial “self”—attempts,
as the Buddhists would say, to “turn reality on its head.”*

While the basic ideas of essencelessness, contingency, and construction
of identity are straightforward enough, it requires considerable thought—
and sufficient specifics—to appreciate the profound implications these
have for our understanding of human life. We shall therefore draw upon
various Western sciences for many of the details to support and flesh out
this perspective, attaining in the process, we hope, a more compelling un-
derstanding of the dynamics of human evil than either the Buddhists or the
sciences have yet to articulate on their own.

THE AFFLICTION OF IDENTITY: THE BASIC
BUDDHIST PERSPECTIVE

In the classical Buddhist perspective the sufferings endemic to human
life are ultimately brought about by the construction of and a deep-seated
attachment to our sense of a permanent identity, what we mistakenly take
to be a unitary, autonomous entity, independent of and isolated from the
dynamically changing and contingent world around us. This common but
misguided apprehension of such a self is succinctly defined in one of dis-
courses attributed to the Buddha: “It is this self of mine that speaks and
feels, which experiences here and there the result of good and bad actions;
but this self of mine is permanent, everlasting, eternal, not subject to
change, and it will endure as long as eternity” (Namoli 1995:92, M I 8).”

From the Buddhist perspective what we all are, rather, are ever-changing
conglomerates of processes (skandha) formed in self-organizing patterns
that are ever open,® like all organic processes, to change, growth, and decay
based upon the natural functions of assimilation, interpenetration, and dis-
solution.” What we often think of as an essential or fixed “identity” or “na-
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ture” is, in this view, actually a complex construct generated by misunder-
standing, forged by emotional attachments, and secured by endless egocen-
tric activities. Identity is constructed, that is, by what the Buddhists call the
“three poisons,” the primary afflictions of ignorance, attachment, and ag-
gression.® But since any identity constructed and construed within a dy-
namic and contingent environment is necessarily unstable and insecure, it
requires constant reinforcement and protection. From the Buddhist point
of view, it is our ultimately futile efforts to permanently secure such fragile,
fabricated identities through activities driven by ignorance, attachment,
and aggression that ironically create our insecurities, dissatisfactions, and
frustrations—consequences to which we ftend to respond with yet further
efforts to shore up our shifting selves through further attachment, aggres-
sion, etc.” We are caught, in short, in an unending and unhealthy feedback
cycle of repetitive, compulsive behavioral patterns, what the Buddhists call
the vicious cycle of samsara.

This bears repeating: in the Buddhist view it is our misguided attempts
to sustain such constructed identities in our changing and contingent reali-
ty that lead to the preponderance of suffering caused by human actions,
that lead, in short, to “evil.” Evil and suffering, that is, are the unintended yet
inevitable consequences of our tendencies to reify relationships and pro-
cesses into unchanging things, to abstract characteristics and qualities in
terms of fixed essences or natures, and, most egregiously, to identify our-
selves as singular, substantive selves in contrast to and standing apart from
our surrounding, sustaining environments. Identity is thus not only a con-
struct based upon an ignorant and untenable dichotomy between self and
not-self but also, almost inevitably, leads to attachment to “us” and “ours”
and aggression toward “them” and “theirs,” the very processes that lead, in
the extreme, to the horrible inhumanity we are attempting to understand.

We shall explicate these dynamics of human evil by first describing in
Buddhist terms the multidimensional influences that the three poisons—
ignorance, attachment, and aggression—impart on the evolution of life in
general and of humans beings in particular. Identity and its incumbent af-
flictions are, we shall argue, inseparable from and most explicable in terms
of the long-term conditioning processes of evolutionary development. We
will then extrapolate the influences of these afflictions into the terms and
concerns of several of the biological and social sciences, in what amounts to

a prolegomenon to a “natural history of the affliction of identity.’'’
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COMMON GROUND: BUDDHISM AND BIOLOGY ON
EVOLUTION, EMBODIMENT, AND ENACTION

The world in its variety arises from action. (“Karmajam lokavaicitrayam”)
—Abhidharmakosabhasya IV 1

The three poisons, and their specific expressions, the afflictions
(klesa),'" are arguably the core concepts in the Buddhist explanation of the
origins, development and functioning of our psychophysiological process-
es—what corresponds (roughly) to phylogeny, ontogeny, and psychology,
respectively. Similar to theories of evolutionary causation, the Buddhists
envision a deep interdependence between the long-term processes that have
brought about the human species, the behavioral patterns specific to our
present human embodiment, and their particular enactment in our ongo-
ing activities that are enabled and influenced by the first two. Though for
the sake of analysis and exposition we will discuss these three—evolution,
embodiment, and enaction—separately, we must bear in mind their pro-
found interdependence. For, ultimately, in both the Buddhist and biological
perspectives, it is the actions of living beings inseparable from their sustain-
ing environments that, over the long term, give rise to evolutionary change.
We shall first trace the influences of the three poisons in the Buddhist
worldview and then examine analogous models of causality within evolu-
tionary biology.

COSMOGONIC DIMENSIONS: PROPELLING THE VICIOUS
CYCLE (SAMSARA)

Buddhists contend that actions informed by the three poisons and the
other afflictions play a prominent role in bringing about the structure and
conditions of the sentient world we inhabit.'? At first blush, it may be diffi-
cult to imagine how such seemingly “psychological” processes could bring
about the forms of life on this planet. But not only is this notion central to
classical Buddhist cosmogony, it is also, after a fashion, deeply congruent
with the perspectives of evolutionary biology.

Though not a cosmogonic myth proper," one early discourse of the
Buddha, “On Knowledge of Beginnings,” describes how heavenly beings liv-
ing in an interim period between world-cycles gradually devolved into hu-
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man beings living in the world we know (Walshe 1987, Agganifia Sutta, D iii
81f,; I have paraphrased the relevant passages).

At first, the heavenly beings were “mind-made, feeding on delight, self-lumi-
nous, moving through the air, glorious.” At that time, everything was an un-
differentiated mass of water and darkness, with neither sun nor moon nor
stars, neither day nor night, nor months, years or seasons. The heavenly be-
ings had no distinguishing sexual characteristics.

A sweet earth spread out over the waters and one of the beings, who was
greedy, broke off a piece and ate it. Liking it, craving arose for it, and others
soon followed suit. Their self-luminance gradually diminished, the sun and
the moon appeared, day and night, the months, the years and the seasons
arose. The world gradually re-evolved.

As they fed upon such food, their bodies became coarser and physical dif-
ferences appeared among them. The good-looking disparaged the ugly, and,
as they became arrogant and conceited about their looks, the sweet earth
slowly disappeared. There followed a succession of coarser foods, leading to
yet more physical differences among them, and more arrogance and conceit
in turn.

There gradually arose a kind of huskless rice, which grew all by itself and
could be repeatedly harvested for every meal. As the beings ate this coarser
food, they became sexually differentiated and altogether preoccupied with
each other. “Passion was aroused and their bodies burnt with lust.” Those who
indulged themselves accordingly were expelled from their communities and
forced to live apart from others, although everyone eventually developed
these same habits.

Now one of them, through laziness, decided to gather up enough rice for
two meals instead of one; others followed suit. Eventually, husks began to de-
velop around the rice grains and it would no longer replenish itself naturally.
Labor was now required. And as the rice no longer grew just anywhere, rice
fields were eventually established and parceled out to those who worked
them. With ownership thus instituted, envy and then stealing appeared, and
punishment, lying,and false accusation ensued. Eventually, social rules, the
mechanisms for their enforcement, and the distinctions underlying them de-

veloped, resulting in the complex and stratified social world we now inhabit.

We need not consider this Rousseauian “fall from grace” as an early
Buddhist analogue of Genesis in order to appreciate its central theme: that
we and the world we inhabit came about because of arrogance, greed, pas-
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sion, and envy.'* In Buddhist terms, our particular world developed as a re-
sult of the particular actions (karma) of sentient beings that were instigated
by specific afflictions (klesa). These same causal principles were succinctly
expressed by the fifth-century Indian Buddhist, Vasubandhu (AKBh V 1a;
Shastri 759; Poussin 106):

The world in its variety arises from action (karma). Actions accumulate by the
power of the latent afflictions (anusaya); because without the latent afflictions
[they] are not capable of giving rise to a new existence. Consequently, the la-

tent afflictions are the root of existence.

In other words, in the Buddhist view our entire sentient world, including
the structures and capacities of our embodied existence, are the cumulative
result of the prior activities (karma) of living beings instigated by the afflic-
tions and their latent counterparts, i.e., ignorance, desire for sensual plea-
sure, thirst for existence, grasping onto identity, etc. In brief, the Buddha
declared, our bodies together with their faculties should be regarded as
the results of “former action (karma) that have been constructed (ab-
hisarikhatam) and intended and are now to be experienced” (S II 65).'° In
order to draw out the implications of these statements, we shall examine
one already widely accepted account of how such behavioral patterns have
been built up, and are built into, our mental and physical structures—this is
the view of evolutionary biology.

THE INTERDEPENDENCE OF EVOLUTION AND EXPERIENCE

Self-protection begins at the beginnings of life, manifesting in the pro-
cesses of attraction and aversion implicitly based upon the distinction be-
tween self and nonself. At the most basic level of life, single-cellular organ-
isms distinguish between what is threatening and what is beneficial to them
in their environment, aggressively repulsing the one and engulfing and ab-
sorbing the other. This discrimination by semiporous membranes is a pri-
mary prerequisite of life. Without it, single-cellular life forms would never
have survived and gradually developed into more complex and multicellu-
lar organisms such as our present species, homo sapiens.

We are all descended, through the extended processes of evolution,
from those creatures whose successive transformations produced success-
ful biological organisms. This occurred through the processes of differen-
tial reproductive success, in which those organisms that reproduce more
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prolifically over successive generations pass on more of their heritable'’
characteristics than those who reproduce less. The theory of evolution thus
depicts a positive feedback loop in which those specific behavioral patterns
that lead to greater reproductive success are steadily reinforced over ex-
tended periods of time. As biological creatures, we all therefore embody the
cumulative results of whichever behaviors facilitated more reproductively
successful interactions between our forebears and their natural and social
environments. That is to say, the characteristics we embody today reflect,
for the most part, behaviors that have successfully furthered their own re-
production in the past.

Chief among these behavioral patterns are the physical and mental ca-
pabilities that allow us to acquire food and shelter and the cognitive and
emotional wherewithal necessary for reproducing and raising offspring. In
other words, the will to preserve personal existence, a desire for those activ-
ities that lead to reproduction, and sufficient attachment to the people and
things necessary to achieve these objectives are all essential for producing,
preserving, and reproducing human life. That these drives, this thirst for
life, are constitutive of the very form of existence we embody right here and
now follows from the simple yet profound postulate at the heart of evolu-
tionary theory: what has been more (re)productive in the past is more plen-
tiful in the present. These include as well our acute social sensitivities, our
abilities to think, feel, and empathize, to wonder and to worry, to love and
to hate, to compete and to cooperate;18 none of these are, in theory, wholly
outside the broad scope of the extended, interdependent, and self-reinforc-
ing processes known as evolution.

It is easy to overlook the implications of this relationship between the
past actions and experiences of our ancestors and the particulars of our
present species, since they so radically implicate our unique human capaci-
ties, our special modes of knowing, feeling and thinking, within the con-
structive processes of the past. As evolutionary biologist David Barash
explains:

If evolution by natural selection is the source of our mind’s a priori struc-
tures, then in a sense these structures also derive from experience—not the
immediate, short-term experience of any single developing organism, but
rather the long-term experience of an evolving population. . . . Evolution,
then, is the result of innumerable experiences, accumulated through an al-

most unimaginable length of time. The a priori human mind, seemingly pre-
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programmed and at least somewhat independent of personal experience, is

actually nothing more than the embodiment of experience itself. (1979:203)

The Buddhists and biologists thus largely concur that the very forms
and structures of human life result from the accumulative actions of innu-
merable beings over countless generations."” Like all species, we too have
been formed and conditioned by an immensely long and complex series of
transformations. In this respect, we are contingent and historical creatures
through and through, lacking any unchanging “species-essence” or fixed
“human nature.”*® What we are, rather, are assemblages of dynamic yet
wholly conditioned structures (samskara) forged through the crucible of
past actions and experience. While Faulkner’s famous dictum—“The past is
never dead, it is not even past”—may be more poetic, the biological view is
startlingly similar, since “the structure of the organism is a record of previ-
ous structural changes and thus of previous interactions. Living structure is
always a record of previous development” (Capra 1997:220). To more fully
appreciate the continuing influences these previous interactions impart on
the present, however, we must examine the historically conditioned struc-
tures that constitute human embodiment, the very structures “that have
been constructed and intended and are now to be experienced” (S II 64).

EMBODYING, ENACTING, AND ENHANCING SAMSARA

A path is made by walking it (“Tao hsing chih er cheng”).
—Chuang-tzu, chapter 2

We have seen some common ground between evolutionary biology and
Indian Buddhism on the general causal dynamics whereby we have come
about as a species. We must now examine some of the capacities we are ac-
tually endowed with, paying particular attention to the problematic pro-
cesses of identity formation occurring in the personal, social, and cultural
arenas. We shall see that here, too, the themes of insight into the interde-
pendent nexus of identity formation and the deleterious results of ignoring
it arise again and again.

One dimension of this interdependence is expressed in the feedback cy-
cle between our propensities, our actions, and their long-term conse-
quences. Embodying the postulate that what has been more (re)productive
in the past is more plentiful in the present, the three poisons and other af-
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flictions find expression in our proclivities or dispositions to certain behav-
iors whose supporting physiological structures are either present at birth or
mature within critical developmental periods. These behavioral structures
thereafter facilitate various activities in life, whose results—in the long-
term and in the aggregate—are indispensable elements in the evolutionary
processes whereby reproductively successful capabilities are strengthened
and developed. Actions thus constitute an indispensable link in a positive
feedback cycle: our inherited capacities, which largely result from previous
actions, enable and influence the range of our current activities, which
thereafter condition future evolutionary developments.*' We will examine
this crucial feedback cycle in Buddhist terms before transposing it into the
discourses of the biological and, eventually, the social sciences.

In the Indian Buddhist view human beings are endowed at birth with,
among other things, the underlying tendencies or dispositions toward ac-
tions motivated by lust, greed, aggression, and ignorance, the very kinds of
afflictive activities that were so instrumental in bringing about our bodily
structures in the first place. In one famous discourse the Buddha explains
that even though an innocent baby boy lying on the grass lacks a developed
view of self-identity, a notion of sensual pleasure, or aggressiveness toward
others, nevertheless, the child still has the dispositions “toward a view of
self-identity,” “to desire sensual pleasure,” and “to aggressiveness to others,”
etc. All of these dispositions lie latent within him, awaiting their full devel-
opment as he grows and matures.”> Once they have matured, these latent
dispositions continuously inform one’s moment-to-moment cognitive and
affective activities, adversely influencing one’s actions whenever they mani-
fest. In a passage that could well have been drawn from a modern psycholo-
gy textbook, one discourse of the Buddha depicts how the latent disposi-
tions to the three poisons are instigated by everyday perceptual experience,
using vision as the prototypical example:

Dependent on the eye and forms, eye-consciousness arises; the meeting of the
three is contact; with contact as condition there arises [a feeling] felt as pleas-
ant or painful or neither-painful-nor-pleasant. When one is touched by a
pleasant feeling, if one delights in it, welcomes it, and remains holding to it,
then the underlying tendency to lust lies with one. When one is touched by a
painful feeling, if one sorrows, grieves and laments, weeps beating one’s breast
and becomes distraught, then the underlying tendency to aversion lies with

one. When one is touched by a neither-painful-nor-pleasant feeling, if one
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does not understand as it actually is the origination, the disappearance, the
gratification, the danger and the escape in regard to that feeling, the underly-
ing tendency to ignorance lies within one. (Nanamoli 1995:1134, M III 285)**

As long as they persist, these dispositions to the three poisons of attach-
ment, aggression, and ignorance (as well as, according to the same text, the
view of self-existence)** are evoked or “activated” by nearly all our ordinary
cognitive and emotional experiences. These processes of activation consti-
tute the crucial connection between the sheer potential for our inherited
dispositions to respond to certain things in certain ways and our actually
responding to them in that way. Since they are dispositions, they are not ab-
solute determinants (“if one delights in it . . . if one sorrows . . . if one
does not understand”),”” nor do they by themselves entail consequences
unless or until they instigate intentional actions (karma).*® But they do ex-
ert, the Buddhists say, powerful influences upon nearly all our activities,
disposing us to act in certain ways instead of others. Especially fateful
among these, as we shall see, is the strong connection between ignorance
and our disposition toward self-identity, an underlying sense of “I am”
(asmiti anusayo): “Touched by the sensation born of contact with igno-
rance, there comes to the untrained ordinary man the view ‘I am, there
come the views ‘I am this, ‘I shall be, ‘T shall not be, ‘I shall have a body’”
(Johansson 1979:167, S 111 46).

In the Buddhist view, then, human beings are innately endowed with the
dispositions to the three poisons and the sense of “I am,” which persist in a
latent state ever ready to be activated by everyday experiences and to insti-
gate fresh actions, which in turn give rise to further causal consequences,
etc.”’ As the core of the feedback cycle that perpetuates sentient existence,
the Buddhists consider the afflictive dispositions to be “the root of [cyclic]

28

existence”*°—an idea that in the light of evolutionary biology has more co-

gency than one might first imagine.

OVERCOMING THE AFFLICTION OF IDENTITY: BUDDHISM

We are, it seems, strongly conditioned by the persistent, ongoing influ-
ences of the three poisons and the latent afflictions. They are central to the
innate capacities, sensitivities, and proclivities that instigate and enable the
basic activities (karma), whose results, in the aggregate and over the long-
term, have given rise to the kind of beings that we are. Being so deeply in-
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volved in our ongoing activities, their pernicious influences are almost im-
possible to evade. But as long as they persist we can never be truly free from
misguided actions. It is “impossible,” the Buddha asserts,

that one shall here and now make an end of suffering without abandoning the
underlying tendency (anusaya) to lust for pleasant feeling, without abolishing
the underlying tendency to aversion towards painful feeling, without extirpat-
ing the underlying tendency to ignorance in regard to neither-painful-nor-
pleasant feeling, without abandoning ignorance and arousing true knowl-

edge. (Nanamoli 1995:1134, M 111 285f.).

But by completely eradicating these latent tendencies (anusaya) toward ig-
norance, attachment, aggression, self-identity, etc.,” the Buddha insists, it is
entirely possible to end the vicious cycle of compulsive behavioral patterns
(samsara).*® None of these tendencies, however, is more difficult to eradi-
cate, even for the advanced Buddhist practitioner, than the fundamental
sense of self-identity. As one text (S III 131) declares: “Though a spiritually
advanced being (Aryan) has eliminated the five lower fetters, he still has not
eradicated the subtle remnant of the conceit ‘I am, of the desire ‘I am, of
the disposition of ‘T am’ (“Asmiti mano asmiti chando asmiti anusayo) to-
ward the five aggregates of attachment.”*! Despite the difficulty of altogeth-
er eradicating this self-identification of “I am,” the early Buddhist traditions
nevertheless unequivocally affirm the possibility, the necessity, and the de-
sirability of doing exactly that.*

OVERCOMING THE AFFLICTION OF IDENTITY:
EVOLUTIONARY PERSPECTIVES

We find common ground between Buddhist thought and evolutionary
biology regarding the important influences that behavioral patterns such as
the three poisons and latent afflictions impart over vastly extended periods
of time, in their continued presence as heritable emotional and cognitive
capacities, and as predispositions active in our moment-to-moment psy-
chological processes—that is, their role in evolution, embodiment, and en-
action, respectively. And although Buddhist traditions energetically testify
to the challenging possibility of eradicating these afflictions, much of mod-
ern life and history tragically testifies to their utter tenacity—their activity
is so instinctive, their origins so obscure, and one’s self-identity so seeming-
ly self-evident that we can barely even acknowledge their constructive char-
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acter, let alone eradicate their pernicious powers. Even with an intellectual
understanding of the evolutionary or developmental history of their struc-
ture and dynamic activity, our latent dispositions and sense of self-identity
remain deeply entrenched, underlying and influencing nearly all our cogni-
tive and emotional processes.

Consonant with this Buddhist view, we also find sound evolutionary
reasons for an “innate ignorance” of our contingent, constructed nature
and the dispositions that underlie so much of our behavior. Evolutionary
processes have largely delimited the range of both our interests and our
awareness, strengthening our obvious obsessions with sex, success, and sur-
vival while simultaneously obscuring their underlying aims. As anthropolo-
gist Barkow states:

Since you are a product of biological evolution, your conscious and uncon-
scious goals presumably are linked to the kinds of activities that would have
tended to enhance the fitness [i.e. reproductive success] of our ancestors. This
linkage—which may be exceedingly indirect—should be there regardless of

the effects of your (sub)goals/plans on your current fitness. (1989:112)

This disturbing discrepancy between behaviors that were successful in
our ancestral past and the needs and conditions of our current situation are
correlated with specific physiological structures of the human brain. These
structures slowly evolved over successive stages of animal and human evo-
lution and, although functionally inseparable, correlate with relatively dis-
tinct modes of behavior. Self-preservation and reproduction are largely
governed in the older structures, sometimes called the reptilian and old
mammalian brains, while the distinctively human capacities of language,
reasoning, long-term planning, etc. are processed primarily in the neocor-
tex, the most recently evolved component of the brain’s architecture. Al-
though these newer capabilities favor deliberate and dispassionate action,
the deeper drives associated with self-preservation and reproduction often
override our more rational calculations. “We experience these overrides,
subjectively, as emotions,” which represent, Barkow asserts, echoing age-old
allusions to our animal nature: “Limbic system overrides of the neocortex,
of the old mammalian brain overriding the new . . . All our strong emo-
tions . . . —rages, panics, lusts—represent such overrides. In a certain
sense, they are the levers by which . . . our evolutionary past controls our
present” (121f.).

These emotional “overrides,” these erupting afflictions, are, however,
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hardly the only way that structures from the past tend to supersede the
needs of the present. The conditions in which human intelligence evolved
have duly circumscribed the range and content of our understanding of
the world as well. This should hardly be surprising. “The conventional
view,” Trivers chides (1976:vi) “that natural selection favors nervous sys-
tems which produce ever more accurate images of the world must be a
very naive view of mental evolution.” Rather, our highly selective view of
the world not only hinders our understanding of the underlying aims
and motives of our own behavior, but it hinders our capacities for self-
understanding as well.

It is widely and persuasively argued that the capacity to fashion an inter-
nal representation of one’s “self”—of a continuous, predictable locus of ex-
perience by reference to which one could “map and order the physical and
social universe and our own place in it” (Barkow 1989:110)—must have
greatly assisted early human beings to more successfully negotiate their
physical and social environments, conducing to greater reproductive suc-
cess, and thereafter continuously developing through the positive feedback
cycles of evolutionary causation. But even this “representation of self will
not be some kind of miniature image,” accurately representing the world,
because, Barkow warns (103), our “self-awareness extends only to aspects of
the self that in our evolutionary past have strongly and directly affected inclu-
sive fitness [i.e., reproductive success]” (95).%* That is, we tend to be acutely
concerned with aims we have neither consciously chosen nor whose moti-
vating forces we fully comprehend. Evolutionary biologists thus conclude
that self-awareness typically entails a degree of built-in blindness, an innate
ignorance about who we are and what we do, especially concerning the illu-
sion that “the ‘self’ is a miniature, controlling ‘person, a homunculus” (94).

The conclusions we must draw here are obvious, if not agreeable. What
is it that has been reproductively successful in the past, which affects our
current behavior, sometimes adversely, and about whose underlying influ-
ences we remain blithely oblivious? The Buddhists have suggested that our
sense of self, of the “I” as an enduring, subjective locus of experience in con-
trast to and independent of our encompassing environment, is both a trag-
ically inaccurate view and the most deeply entrenched of the afflictive dis-
positions. With limited awareness and blind emotion, we grasp onto such
an illusory will-o’-the-wisp in order to “map and order the physical and so-
cial universe and our own place in it” These arguments from evolutionary
biology therefore suggest strong evolutionary rationales for the following
Buddhist-like critiques of self-identity:
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1. Our sense of an independent “I” or “self” is an eminently practical con-
struct that performs important biological functions®* and hence must have
enjoyed evolutionary advantage.

2. This sense, however, is illusory,” insofar as it typically presumes more func-
tional unity, permanence, and independence than logical or scientific analy-
sis bears out.*

3. And being illusory, it is inherently fragile and insecure, requiring constant
reconstitution through psychological machinations, social reinforcements,
and cultural conventions.”

4. Moreover, we are so largely “blind-sighted”*® to these conditions that the
constructed and interdependent processes underlying self-identity are

themselves largely obscured.

A fragile, constructed, yet functional illusion whose originating condi-
tions remain obscure: this is the stuff of which madness is made.”® Avoiding
these plain, unwelcome facts is the madness of which history is made.*® But
before we examine these same dynamics within the discourses of history, so-
ciety, and culture, let us reassess the afflictions and their relationship to the
“nature” of human nature in the light of Buddhist and evolutionary biology.

THE AFFLICTIONS AND THE CONDITIONED “NATURE” OF
HUMAN NATURE

Evolutionary biology and Buddhist thought concur that our animate
world is largely created by the constructive energies of past activities and we
inherit powerful dispositions at birth that predispose us to act in certain,
often harmful, ways. These afflicting dispositions, however, although “in-
nate” in the literal sense that we are “born with” them, are neither “essen-
tial” nor “inherent” to us as a species or as individuals. They are interde-
pendently produced phenomena that result from the aggregated effects of
past actions, are activated under specific (albeit relatively common) condi-
tions, and can be controlled or eradicated, to varying degrees and with
varying difficulty, through concerted efforts thereto. As with the species as a
whole, the dispositions are contingent phenomenon requiring supporting
conditions to arise and rearise.

Comparatively speaking, the perspectives surveyed here suggest a com-
mon middle ground between the extremes of those determinists who main-
tain, on the one hand, an inherent, ineradicably evil side of human “nature”
and those behaviorists who deny, on the other hand, that there are any in-
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nate dispositions whatsoever, who maintain that human beings are prima-
rily products of their immediate environment, veritable blank slates upon
which “society” can do all its dirty work. In our perspective, however, this
“nature versus nurture” debate is based upon a false dichotomy:*' “nature,”
in the sense of a fixed species “essence,” is nothing but conditioned phe-
nomena (samskara), however remote some of those conditioning influ-
ences may be from their present results; while “nurture,” i.e., the social con-
ditioning incumbent upon one’s upbringing and environment, could not
even occur without our innate abilities to grow and to learn, which are
themselves highly developed capacities constructed through our evolution-
ary past. Pure nurture, then, is as incoherent as unconditioned nature is
unexampled.

On the other hand, although the perspectives outlined here agree that
our inherited behavioral capacities—such as ignorance, attachment to self
and aggression toward others, craving for self-existence, etc.—are power-
fully productive influences in the interdependent, evolutionary processes
that give rise to all life forms, it should be stressed that for the Buddhists
(like other religions traditions) these are the very malevolent factors to be
eliminated or, rather, radically transformed. This perspective, therefore,
while fully recognizing the natural, i.e., biological, supports of these afflict-
ing tendencies, neither endorses nor condones them on the simplistic as-
sumption that whatever is “natural” is good (the Naturalist Fallacy). Rather,
the Buddha’s explanation of suffering and its causes (the first two Noble
Truths) insists that we unflinchingly examine the entrenched nature of
these afflictions without losing sight of the possibility and desirability of
transforming and constructively channeling their considerable energies to-
ward freedom from suffering (the second two Noble Truths)—an aim fully
consonant with the ameliorative thrust of much of the social sciences to
which we now turn.

COMMON CAUSE: THE CONSTRUCTION OF IDENTITY
AND ITS DISCONTENTS

In this last section of the essay, we will attempt to flesh out the relation-
ship between the construction of identity and the generation of evil by an
inevitably sketchy excursus through several of the social sciences, for it is
only at the collective level that the uniquely human scale of evil mentioned
at the beginning of this paper manifests. We will again briefly touch upon
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topics in evolutionary biology and developmental psychology before mov-
ing into cultural, social, and political spheres. We will also find here over-
whelming consensus that the construction, maintenance, and protection of
a secure identity—at the personal, social, and political levels—are carried
out with increasing complexity and vulnerability, requiring ever more
strenuous and artificial supports, which in turn lead to yet more complexi-
ty and vulnerability, etc. We are caught, in short, in a vicious cycle of in-
creasing and frightening intensity. This represents an extrapolation to the
collective level of the Buddhist ideas sketched at the beginning of this pa-
per: that our misguided efforts to secure an ordered, unchanging, and sin-
gular identity within our chaotic, changing, and pluralistic world not only
expresses our futile attempts to “turn reality on its head” but also, tragically,
leads to the preponderance of human evil, of “man’s inhumanity to man.”

What follows, therefore, is a prolegomenon to an interdisciplinary social
theory of evil based upon the three basic Buddhist principles outlined
above: 1. the dependent nature of all phenomena, 2. the constructed nature
of “self-identity,” and 3. the apprehension that human evil and ill are caused
by attempts to secure such “selves,” often at the expense of “others.” Al-
though similar ideas are found in a diverse array of disciplines, this Bud-
dhist framework provides the overarching conceptual rubric for the discus-
sion that follows. Again, for the sake of analysis, we will discuss the
construction of identity in separate and sequential stages, from its evolu-
tionary origins, its genesis within the family unit and dependence upon the
processes of socialization and acculturation, and finally to its tragic political
expression in modern times. We should not allow this mode of exposition
to lead us, however, to overlook the crucial and often unstated “coevolu-
tionary” (i.e., interdependent) relationships between our innate capacities
for constructing identity, the evolution of the human brain, and the devel-
opment of human sociality and culture. For ultimately, these were, and are,
inseparable, mutually reinforcing processes.*?

IDENTITY AS INTERDEPENDENT CONSTRUCT

All sentient beings are deranged (“Sabbe satta ummattaka”).
—Gotama Buddha

We mentioned earlier that the processes of aversion and attachment
based upon an implicit distinction between self and not-self were essential
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to all biological life, informing and influencing the more evolved cognitive
and affective structures found in higher life-forms. Thus, although an ex-
plicit sense of “self” only reaches its apogee in human beings, it nevertheless
represents an evolution of elementary cognitive capacities all organisms en-
joy. An acute self-awareness of “oneself in relation to others” was already
highly evolved in our primate cousins, for example, and was surely a selec-
tive factor in both primate and early hominid evolution. However it may be
conceived, a self-conscious sense of “self” is an indispensable part of the
complex web of agency, organization, and order that constitutes human
identity.*’ But it is the vagaries of this sense of identity—its evolved origins,
its dependent development, and its precarious persistence—that are so
problematic, so fraught with frailties, tensions, and conflict.

What is unique about human beings is the extent to which our sense of
order and identity depends upon the common experienced world that aris-
es out of the regularities of our interaction with others and the shared, sym-
bolic means we have of expressing, communicating, and transmitting that
world—that is, culture.** This world of social interaction and communica-
tion, however, is never simply “cultural” as opposed to “natural,” for, as we
mentioned above, what is cultural or social has irrevocably configured our
physiology: by most accounts our uniquely human brain structures evolved
roughly simultaneously with the development of culture, which itself could
only have developed based upon the social and cognitive capacities this
evolving brain facilitated.*” Culture and human biology, therefore, are in-
separable, interdependent, coevolutionary phenomena. Culture, and the
social order that engenders it, is therefore not something added on or extra-
neous to human life; it is constitutive of human existence itself.** And it is
these cultural and social worlds that, always inseparable from our biological
endowments, provide the context and content of our constructed “reali-
ties.”*” The sociologist Peter Berger:

To be human means to live in a world—that is, to live in a reality that is or-
dered and that gives sense to the business of living. . . . This life-world is so-
cial both in its origins and in its ongoing maintenance: the meaningful order
it provides for human lives has been established collectively and is kept going

by collective consent. (Berger, Berger, and Kellner 1973:63)

But humans of course did not evolve in generic social groups. As chil-
dren we have always first lived in particular groups embodying specific cul-
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tures, through whose specific social and cultural patterns we grew into our
unstated understandings of reality, our implicit, and usually unexamined,
worldview. It is only within this larger context of a meaningfully ordered
reality provided by social life that we develop a sense of identity, one that is
irredeemably individual and social at the same time.

This sense of identity is first and foremost forged during our prolonged
childhood dependency, through constant interaction within the limited so-
cial nexus of the family unit. According to developmental psychologists, our
sense of “I-ness” develops in fairly specific stages during infancy. Piaget, for
example, thinks that infants develop a conception of the ongoing existence
of external objects that may be temporarily out of sight (“object perma-
nence”) more or less at the same time they develop a conception of a sepa-
rate “self” experiencing these objects. Starting from a presumed original
symbiosis, the complex conceptions of self and object undergo a figurative
mitosis and thereafter continue to determine each other in parallel develop-
mental stages.*® Both the distinction between self and nonself and their in-
terdependence are therefore not only logical but ontological as well, for
they are intrinsic to the notion of “self” identity from its very inception.*

And since the family can never truly be separated from the larger social
and cultural contexts in which it too operates, all senses of self are not only
individually but also socially or culturally conditioned. For such inescapably
social creatures as ourselves, self-identity is never simply given; it is forged in
the crucible of interaction with others. Identity is thus a product not only of
the evolutionary development of species-specific behavior but of the devel-
opmental processes of growth, maturation, and socialization of each indi-
vidual as well. It is thus ontogenetic as well as phylogenetic. As with our
species itself, individual identity is a contingent and conditioned construct, a
samskara in Buddhist terms. Thus Bertalanffy (1968:211f.), the founder of
general systems theory, concludes:

“T” and “the world,” “mind” and “matter,” or Descartes’s “res cogitans” and “res
extensa” are not a simple datum and primordial antithesis. They are the final
outcome of a long process in biological evolution, mental development of the
child, and cultural and linguistic history, wherein the perceiver is not simply a
receptor of stimuli but in a very real sense creates his world. . . . “Things”
and “self” emerge by a slow build-up of innumerable factors of gestalt dy-

namics, of learning processes, and of social, cultural, and linguistic determi-
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nants; the full distinction between “public objects” and “private self” is cer-
tainly not achieved without naming and language, that is, processes at the

symbolic level.

This sense of “I” as distinct from “other” therefore depends not only upon
an evolved innate capacity for self-identity but also upon conceptions of
identity that are culturally and socially acquired,”® conceptions that have
also undergone their own history of development, articulation, and often
conflicted expression and that, in turn, introduce still further problems and
conflicts.

These are the paradoxes of identity: as self-making, culture-creating,
symbol-processing organisms, we require meaning and order at multiple
levels—personal, social, cultural, etc. It is within and around these overlap-
ping dimensions of identity that meaning and order coalesce and cohere.
Identity thus serves important, perhaps indispensable purposes: it provides
that continuous, predictable locus of experience, that sense of agency and
organization, which allows us “to map and order the physical and social
universe and our own place in it” (Barkow 1989:110). But it is this very de-
pendence upon social interaction and cultural construction that gives the
lie to the assumptions of independence, unity, and stability upon which our
deepest sense of identity depends. For identity is inherently unstable, its in-
stability grounded in the social and cultural nature of its origins, and any
cultural symbol system is similarly and necessarily fragile and vulnerable.
We are always changing our minds, our feelings, our modes of expression,
our established patterns of interaction, and our complex symbolizations of
reality. Identities, meanings, and shared symbols proliferate and disperse
with distressing regularity, ever prone to differentiation, dissolution, and
decay.’' And it is precisely this tension between the sheer necessity for such
overlapping levels of identity and the inherent fragility of all such construc-
tions that drives the underlying compulsions behind humanity’s massive,
engineered inhumanity. “Identities,” the Buddhists remind us, are con-
structs designed to counteract the impermanent, restless, and identity-less
nature of things, to, in short, turn reality on its head.

SECURING IDENTITY BY CONSTRUCTING EVIL

How do human beings respond to this instability, to the inescapably
provisional nature of our constructed identities? How do we shape and sus-
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tain these distinct personal, social, and cultural dimensions of order and
identity, constructed on such shifting sands? How do we “fix” the basic
groundlessness of identity in order to sustain stable, established modes of
being?

Identities at all levels are constructed by establishing order and security
within a radically impermanent and interdependent world. These processes
involve dynamics similar to those we observed at the individual level—dis-
comfort with insecurity, desire for perpetuation, and disavowal of depen-
dence. To create order, we exaggerate differences between peoples, create
dichotomies between “us” and “them,” and reify these into fixed and inde-
pendent entities set off from one another by imputedly intrinsic and insur-
mountable differences. Fostering intense and distorting emotional attach-
ments, these fixations provide the basis for strong identification with our
group and antagonism toward the other.>

Our identification with the social and cultural realities in which we are
raised is so powerful and so ingrained that social scientists, following
Durkheim, consider it the fundamental religious reality. A culture’s defini-
tions of reality provide both the regularities required for meaning and or-
der to cohere in our chaotic and confusing world and the symbols that rep-
resent that compelling and enduring sense of reality, that aura of objective
and eternal truth, that sacralized reality’® within which we find our place in
the cosmos, our ultimate “identities.” Cultural symbols thus express the “sa-
cred” meaning, order, and permanence through whose mediation we, as
mere mortals, may symbolically participate in something transcendent or
immortal.”* As Becker (1975:64) so eloquently states:

All cultural forms are in essence sacred because they seek the perpetuation and
redemption of the individual life. . . . Culture means that which is supernat-
ural; all culture has the basic mandate to transcend the physical, to perma-
nently transcend it. All human ideologies, then, are affairs that deal directly
with the sacredness of the individual or the group life, whether it seems that
way or not, whether they admit it or not, whether the person knows it himself

or not.

But the sacralized “realities” and identities that culture provides are ar-
guably compelling and effective only to the extent that they are not ac-
knowledged to be mere constructs, mere human fabrications. “The institu-
tional order,” argues Berger (1967:33), must “be so interpreted as to hide, as
much as possible, its constructed character.” Our culturally constructed re-
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alities are “sacred” not in spite of but because of their obscured nature. They
require mystification.”

These are by no means wholly evil processes, but neither are they inci-
dental. They are essential and constitutive of identity formation. They in-
volve, in fact, the same characteristics found in individual “self-making”:
they are eminently functional, yet constructed, conflicted, and concealing.
But while the direct consequences of individual identity construction are
relatively simple, limited, and short-lived, the consequences of collectively
forging social, cultural, and political identities are complex, massively dis-
ruptive, and disastrously enduring.

In the modern world our definitive “sacred reality” has increasing come
to be represented in the nation or nation-state. The nation has been sacral-
ized by the same processes through which individuals, societies, and cul-
tures are reified into selves or entities*®: by creating boundaries dichotomiz-
ing the world into us and them, coercing homogeneity within and
excluding foreignness without, and imbuing all this with an emotionally
charged aura of eternal truth and goodness that simultaneously sanctifies
and obscures its contingent, constructed nature. We thereby populate our
complex, interdependent human environment with such imagined entities
as cultures, subcultures, and nation,”” even though, as Wolf (1982:3) points
out,

Inquiries that disassemble this totality into bits and then fail to reassemble it
falsify reality. Concepts like “nation,” “society,” and “culture,” name bits and
threaten to turn names into things. Only by understanding these names as
bundles of relationships, and by placing them back into the field from which
they were abstracted, can we hope to avoid misleading inferences and increase
our share of understanding. (cited in Carrithers 1992:26)°8

And it is this falsification, this reification of aggregated individuals into
independent entities separated from their encompassing human contexts
that provides the locus of identification required for sacralizing order and
security. The modern nation is thus a socially constructed “ultimate reality”
imbued with the same implicit sacrality that all societies share: a cosmic or-
der that provides ultimate meaning, purpose, and identity—an order, that
is, one could give one’s life to. Thus, by creating order and purpose at the
social and political levels, while simultaneously providing a locus of sacral-
ized identity and belonging at the personal level, the nation is the modern
sacred order par excellence.”® As Becker (1975:113) so eloquently observes:
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We couldn’t understand the obsessive development of nationalism in our
time,—the fantastic bitterness between nations, the unquestioned loyalty to
one’s own, the consuming wars fought in the name of the fatherland or the
motherland—unless we saw it in this light. “Our nation” and its “allies” repre-
sent those who qualify for eternal survival; we are the “chosen people”. . .
All those who join together under one banner are alike and so qualify for the
privilege of immortality; all those who are different and outside that banner

are excluded from the blessings of eternity.

We can now see how the animosities evoked by ethnic, cultural, or na-
tional conflict draw upon the deepest dynamics of identity formation: “oth-
ers” play an indispensable role in defining “us”; they provide both the con-
trasting boundary by which we can distinguish who we are and the
common threat that unites us in our sacred cosmos.*® These attempts to es-
tablish and protect definite, substantial ethnic or national identities do not
merely define evil, they require it.*

Identity is thus a tragically double-edged sword. It is the juxtaposition
of the sheer fragility of any symbolic order with the magnitude of our need
for it, the juxtaposition of our deep dependence upon a larger consensual
reality with its constructed nature, and the constant threats to its integrity
and validity that helps explain the endless violence over sacred symbol sys-
tems. Sacred symbol systems proliferate, mix, and mutate in the vast mar-
ketplace of competing and incompatible worldviews. The radical pluralism
that is so part and parcel of this untidy world of ours is deeply disturbing
and destabilizing. Since our sense of order and meaning is so bound up
with the sacralized symbol system of our specific cultures, worldviews, eth-
nic identities, religious beliefs, or national belongings, threats to our sacred
symbol systems threaten our very existence. As Berger (1967:39) warns,
“When the socially defined reality has come to be identified with the ulti-
mate reality of the universe, then its denial takes on the quality of evil as
well as madness.” The implications of this are obvious and ominous: when
each particular “socially defined reality” is sacred, then pluralism produces
endless evil and madness. We have no need to merely imagine what this
entails.

These processes have generated a vicious cycle of mind-boggling pro-
portions and heart-numbing consequences. As indispensable institutions
for sacralizing identity within an eternal sacred order that provides mean-
ing, value, and belonging, modern nation-states have filled the vacuum cre-
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ated by the diminished influence of institutionalized religion in the early
modern era.®” As a reflection of the desire to participate in immortality,
such cultural or national identities have come to supersede even one’s own
personal survival. Men fight and die so that their group, and by extension
themselves, may have immortal life.”> “Men seek to preserve their immor-
tality rather than their lives,” Otto Rank observed (Becker 1975:65). It is this
intense, “sacred” identification with groups larger than ourselves that sanc-
tifies the massive, incalculable blood sacrifice at the altar of the nation-
state, our modern secular, ersatz religion. Millions have died defending ab-
stract symbols such as a flag®* or ideologies such as fascism, socialism, or
even democracy; millions more have killed in the name of the “fatherland,”
“racial purity,” or even, most ironically and tragically, in the name of a lov-
ing God. As Duncan (1962:131) declares, in this century of ideological war-
fare, “All wars are conducted as holy wars.”

We have finally reached the bloody irony of our modern era. Our at-
tempts to turn reality on its head results in “the paradox. . .that evil comes
from man’s urge to heroic victory over evil” (Becker 1975:136), from our ill-
chosen means of constructing sacred identities whose very existence re-
quires that we continuously create and vanquish opposing “evil” entities in
the world. Human beings make war and kill each other in a way that no
other animal species does because no other species is as dependent upon
sacralizing symbols of consensual reality in order to make sense of their
lives.®> No other species has the capacity, or the need, to externalize identity
out into the wide-open world where its fate, our fate, blows so helplessly in
the wind.

INTERDEPENDENCE, IDENTITY, AND UNDERSTANDING

In the aggregate these observations from the biological and social sci-
ences not only resonate with but resound classical Buddhist notions of the
construction of identity as the locus of self-grasping and ignorance in the
face of the radical impermanence and interrelatedness of all phenomena.
These ideas have provided a comprehensive framework from which we may
make some sense of the massive perpetration of evil and suffering we inflict
on each other each and every day.*® We can see how the interdependent na-
ture of phenomena, the fabrication of identity, and attachment to our selves
at the expense of others all function equally effectively, and nefariously I
might add, at the biological and individual levels as well as at the sociocul-
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tural levels organized around sacred symbol systems. Essential to these pro-
cesses are the three “poisons” and other afflictions, major motivating forces
underlying many human behaviors, as well as our deeply entrenched sense
of self-identity. They are based upon our emotional and cognitive modes of
behavior, in particular on both a self-centered sense of identity (which is at
the same time inseparable from the complex and symbolic interactions that
constitute human society and culture) and on powerful limitations to our
awareness of their originating conditions. At the individual level these ca-
pacities, particularly our self-centeredness and ignorance, are universally
recognized to underlie many of the interpersonal problems in life, and
much of traditional religious or moral culture is geared toward mollifying
their expression or ameliorating their excesses. These processes, however,
are but the ground level, the bare prerequisites, of our human capacities to-
ward evil.

To understand how these are transmuted into the scale of violence and
hatred unique to our species, we have considered the “sacralization of iden-
tity” (satkayadrsti) and its attendant poisons: the inordinate emotional at-
tachment and irrational belief adhering to our social, cultural, and political
constructions of reality and the disastrous aggressions resulting from in-
group/out-group discrimination and its exclusionary loyalties. It is the very
interdependent nature of human identity, however, that enables it to be
molded into vehicles of self- and group-aggrandizement, with its concomi-
tant projection of enmity, that conduces to the unprecedented scale of vio-
lence characterizing this last blood-soaked century. For built into the
self/other dichotomy is the tragic blindness to our ontological interdepen-
dence, our reciprocally conditioned and contingent nature. It is this igno-
rance that facilitates our blind belief in independent, autonomous entities,
whether individuals or groups, clans or ethnicities, or, as in our modern era,
nation-states, the apogee of belonging and belief in whose name so much
senseless suffering has been instigated, so many deaths decreed, such un-
imaginable evil administered.

Having gained at least some purchase on these unholy dynamics, we
cannot avoid asking what a cross-cultural dialogue between Buddhism and
science might do to help ameliorate these ills, to circumvent these vicious
circles. Since, as both anthropologist Gregory Bateson (1979:66) and the
Buddhists may agree, “when causal systems become circular, a change in
any part of the circle can be regarded as cause for change at a later time in
any variable anywhere in the circle,” there are several points at which these
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vicious behavioral patterns can be broken. As was suggested in the intro-
duction, these can be divided into understanding the human condition and
overcoming the baneful influences of our afflictive self-centered activities.
From this perspective the abstract and theoretical understanding pursued
herein possesses no mere academic import, but points to a potentially pow-
erful analytic tool for overcoming our ingrained ignorance concerning the
constructed and conflicted nature of human identity. Without such an un-
derstanding we can hardly approach these issues in a comprehensive, con-
structive fashion. That is, we cannot fully appreciate the indispensable
meaning-making functions the construction of identity clearly does serve
without at the same time unreservedly interrogating the destructive dy-
namics into which the sacralization of identity all too often degenerates.®”’
This Janus-face quality of human identity must be an explicit component
of any serious attempt to understand our human condition. “Ignorance,
thirst for illusion, and fear,” Becker (1975:143) avers, must all be “part of the
scientific problem of human liberation.” Such a science, he continues (162),
“would share a place with historical religions: they are all critiques of false
perceptions, of ignoble hero systems. A science of society, in other words
. . will be a critique of idolatry.” Such a science, put in Buddhist terms,
would be a critique of our concerted but futile and ultimately frustrating ef-
forts to “turn reality on its head”: to misconstrue the impermanent as per-
manent, the unsatisfactory as satisfactory, and what is not-self as self. The
collective recognition of both our interdependence and of the alienation
created by all false identity constructions is thus an essential component of
a new, and yet very ancient, mode of understanding ourselves and our place
in the world.®®
Such understanding, however, needs to issue in action. This is no easy
task, nor is it to suggest that the Buddhists or anyone else have a single
panacea for all that ails our world. Buddhists traditionally say that the Bud-
dha taught eighty-four thousand practices directed toward alleviating
eighty-four thousand kinds of afflictions. This traditional stock figure ex-
presses the necessity, one could say, of understanding all the particulars of
our complex world in order to address its multifarious ills. If, as many have
emphasized, we are continuously constructing our “worlds,” then we also
have collective responsibility for the kind of world we construct. We have
little choice but to exercise the weighty responsibility of our “knowledge of
good and evil” with intelligence and compassion, fully appreciative of our
creative possibilities, fully cognizant of their demonstrated dangers. We



WILLIAM S. WALDRON

have recently reached some consensus on both the grounds and causes of

some of the most egregious of these dangers. If this hard-won understand-

ing remains ensconced in the academy or laboratory we may not survive to

develop its more promising possibilities.

Notes

This paper is dedicated to my late father, without whose inspiration and example I
surely would never have striven so persistently, so systematically, to understand
such inescapable, unpleasant aspects of life.

1.

The sheer scale of organized violence is evident in these appalling statistics:
“In 1973, there were a handful of conflicts spread around the globe. By 1980
there were thirty or so, and today there are more than forty. Most statistics
agree that an average of one thousand soldiers are killed every day through-
out the world. If anything, this is a conservative figure, kept down by the
impossibility of collecting statistics from many of the ongoing wars. A
thousand casualties a day is approximately the same as the average number
of French soldiers killed daily during World War I. That conflict lasted only
five years. Our current levels of violence have been with us for more than a
decade. Some five thousand civilians also die every day as a direct or indi-
rect result of war. Three and a half million dead soldiers over the last decade
and twenty million dead civilians.” John Ralston Saul (1992:180f), cited from
John Gellner, editor of the Canadian Defense Quarterly, Toronto Globe and
Mail, December 31, 1980.

William Eckhardt of the Lentz Peace Research Institute estimates 13.3
million civilian and 6.8 million military deaths between 1945 and 1989,
while Nicole Ball of the National Security Archives (Toronto Globe and Mail,
September 30, 1991) figures 40 million deaths since 1945 in 125 wars or con-
flicts. See Saul 1992:599. These figures predate the breakup of the Soviet
Union, the Yugoslav wars, or the Central African genocides, and they show
little sign of abating.

These correspond closely to the two obstacles to liberation in classical Bud-
dhism, the obstacles consisting of the afflicting passions (klesa-avarana)
and the obstacles to correct knowledge or understanding (jiieya-avarana).
I am not implying that there is a single “Indian Buddhist” view. There are
vast differences among Buddhist traditions regarding many matters. I am
limiting the scope of this essay, however, to aspects that have both been
widely accepted in Indian Buddhism as well as show some promise of pro-
ductive dialogue with areas of the modern sciences.

This last phrase is close to the literal meaning of the four “inversions”
(viparyasa): regarding the impermanent as permanent, the dissatisfactory
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as satisfactory, the impure as pure, and what is not self as self. Since in the
Buddhist view only nirvana promises lasting satisfaction, the four inver-
sions describe our attempts to find—in a world lacking permanence, satis-
faction, and any abiding self (the three marks of existence, trilaksana)—
what is not possible to find, to secure what is not possible to secure, and to
attain what is not possible to attain. This essay could be considered an ex-
tended meditation upon the implications of these inversions, especially in
terms of their traditional classification into the inverted perceptions,
thoughts, and ideas (safifia-, citta-, ditthi-vipallasa) that impute perma-
nence, satisfaction, and self where they cannot be found. Nyanatiloka
1977:196. In addition to the page numbers of the respective English transla-
tions, we also refer to the various collections of Pali texts using their stan-
dard abbreviations: A = Arnguttara Nikaya; M = Majjhima Nikaya; S =
Samyutta Nikaya. These are followed by volume and page number of the
PTS edition. This formula is found in many texts, i.e., A IV 49 (“Anicce nic-
can ti, dukhhe sukhan ti, anattani atta ti, asubhe subhan ti”); Abhidhar-
makosabhasya (henceforth AKBh) V ad 9; Poussin 21; Shastri 888 (“Anitye
nityam iti, dubkhe sukham iti, aSucau $uci iti, anatmani atma iti”). The cen-
trality of these inversions is succinctly expressed in the following passage:
“As long as their minds (citta) are turned upside-down by the four inverted
views, beings will never transcend this unreal cycle of birth and death”
(samsara) (“Caturbhir viparyasair viparyasta cittah sattva imam abhttam
samsaram natikramanti). Prasannapada, xxiii, cited in Conze 1973:40, 276,
n. 31; see pp. 34—46 for an extended discussion of the three “marks” and the
inverted views.

Sabbasava-sutta, Nanamoli 1995:92f. The psychologist Ernest Wolf
(1991:169) describes the same universal “conviction that I am the person
who was born in a certain place at a certain time as the son of the parents
whom I knew and that I am the person who has had a history in which I can
identify the T’ of yesteryear as the ‘I’ of yesterday and, hopefully, of tomor-
row.” As cited in Mitchell 1993:109.

There is a close affinity between the Buddhist theory of dependent arising
and self-organization theory and its close cousins, general systems and
chaos theory. For a good synthesis of recent developments in self-organiza-
tion theory, especially as it applies to evolution, see Capra 1997. General sys-
tems theory and Buddhist thought are compared in Macy 1991. Varela,
Thompson, and Rosch 1991 astutely use Buddhist concepts to bridge cogni-
tive science and Western phenomenology.

Buddhists do not hold a materialist worldview, that consciousness is merely
an epiphenomenon of neural states. Most Buddhist traditions hold that
some processes of an individual’s mind stream persist from one life to the
next (usually vijiiana), and whose “descent into” and “exit” from the body
defines the span of a single lifetime. This does not vitiate, I believe, a com-
parison between evolution and Buddhist thought as causal theories regard-
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ing the dependent origination of species through the aggregate activities of
sentient beings, the focus of our comparison here. There are, of course, ma-
jor divergences between Buddhism and biology concerning how the effects
of these activities may be transmitted from one generation to the next. On
this and other issues, Buddhist perspectives appear largely incommensurate
with current scientific assumptions.

The “three poisons” (“greed, hatred, delusion” are variant terms) effectively
epitomize a much larger range of human emotion and behavior, itemized
more specifically as follows:

“Greed: liking, wishing, longing, fondness, affection, attachment, lust, cu-
pidity, craving, passion, self-indulgence, possessiveness, avarice; desire
for the five sense objects; desire for wealth, offspring, fame, etc.

Hatred: dislike, disgust, revulsion, resentment, grudge, ill-humour, vexa-
tion, irritability, antagonism, aversion, anger, wrath, vengefulness.

Delusion: stupidity, dullness, confusion, ignorance of essentials (e.g. the
Four Noble Truths), prejudice, ideological dogmatism, fanaticism, wrong
views, conceit” (Nyanaponika 1986:99).

As the Buddha observed:
He regards feeling as self . . . apperception as self . . . volitional formations
as self . . . consciousness as self, or self as possessing consciousness, or con-

sciousness as in self, or self as in consciousness. That consciousness of his
changes and alters. With the change and alteration of consciousness, his mind
becomes preoccupied with the change of consciousness. Agitation and a con-
stellation of mental states born of preoccupation with the change of conscious-
ness remain obsessing his mind. Because his mind is obsessed, he is frightened,
distressed, and anxious, and through clinging becomes agitated. (Bodhi 2000,
S 1T 16f)

The disheartening dynamics discussed in this paper touch only upon the
first two of the Four Noble Truths of Buddhism: the universality of human
suffering/dissatisfaction and its basic underlying cause, our attachment to a
constructed yet ultimately untenable sense of permanent self-identity. The
last two of the Four Noble Truths declare the radical possibility of complete
freedom from such suffering and the path toward that freedom through
eliminating the heartfelt belief in an independent, autonomous, fixed self
and the actions that belief instigates. Using Buddhist ideas to examine this
particular set of issues no more vindicates persisting stereotypes of Bud-
dhism as “pessimistic” than using the findings of epidemiologists to under-
stand the conditions for the spread of disease demonstrates their incorrigi-
bly morbid mentalities. Findings are relative to the questions being posed,
and the epidemiologists’ findings are valued for their ameliorative effects.
Buddhists traditionally understand the Four Noble Truths in similarly med-
ical terms. An equally compelling and nearly exact mirror image of this pa-
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per could well have been written, especially from the Mahayana Buddhist
point of view, on the beneficent influence of compassion and cooperation
on evolution, history, and social, cultural, and political life. But that is not
the question we are pursuing here.

The three “poisons” of attachment, aggression, and ignorance are depicted
in the very center of traditional representations of the Wheel of Life, the cy-
cle of death and rebirth, where they are represented by the cock, snake, and
pig, respectively. Since the afflictions (klesa) are basically elaborations or
specifications of the three poisons, I am treating them interchangeably for
the purposes of this essay.

The afflictions per se were not fully enumerated in the earliest Buddhist
literature attributed to the Buddha himself but were elaborated in the later
Abhidharma traditions. The ten afflictions in the Theravadin Abhidhamma
(Dhamma-sangani, Visuddhimagga, etc.) are 1. greed (lobha), 2. hatred
(dosa), 3. delusion (moha) (13 are the three poisons), 4. conceit (mana),
5. speculative views (ditthi), 6. skeptical doubt (vicikiccha), 7. mental tor-
por (thina), 8. restlessness (uddhacca), 9. shamelessness (ahirika), 10. lack
of moral dread, or unconscientiousness (anottappa). See Nyanatiloka
1977:77.

The Abhidharmakosa (V 1c-d) also enumerates six, parallel to the Ther-
avadin list (attachment, aggression, ignorance, pride, false view, and doubt),
as well as an expanded list of ten (V 3) wherein “false view” (drsti) is divid-
ed into five—roughly: 1. view of self-existence (satkayadrsti), 2. extreme
views (antagrahadrsti, i.e., eternalism and nihilism), 3. false views based on
wrong ideas (drstiparamarsa) 4. false views about the efficacy of rules and
rituals (Silavrataparamarsa), s. false views about causality (mithyadrsti).
See, among others, Guenther and Kawamura 1975:64—81. The “view of self-
existence” (satkdayadrsti), upon which much of the discussion that follows
focuses, plays a more fundamental role in Buddhist thought than its posi-
tion here might suggest. Although its etymology is disputed, it uniformly
refers to the range of misguided views regarding, and the attributions of a
permanent “self” onto, the five groups (skandha) of physical and mental
processes that constitute human existence.

There are challenges and controversies surrounding the most suitable
way to translate klesa. Snellgrove (1987:109) succinctly outlines these vexing
issues:

Difficulty in fixing suitable terms in English . . . is caused by the word klesa,
which means literally “anguish” or “distress,” but which in Buddhist usage
comes to mean whatever is morally distressful and thus in effect “sinful emo-
tions.” Although quite sure that it comes close enough to the actual meaning of
this difficult term, I have tried to avoid the translation “sin” out of deference to
a new generation of westernized Buddhists, who react very quickly against the
introduction into Buddhist texts of terms with a specialized Christian applica-
tion. “Affliction” may be regarded as a tolerable translation in that it can refer to
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anything that upsets the equanimity of the mind, although it misses the moral
aspect of the disturbance, which must be understood as also included.

Though many South Asian cosmogonies attribute the formation of the ma-
terial universe to karma as well, we are limiting discussion to conceptions of
the development of sentient life, which provide the most grounds for pro-
ductive comparison on the influences of the afflictions.

In all likelihood, this was not even originally a Buddhist account but rather
an ironic parody of traditional Vedic cosmogonies. See Collins 1993; and
Carrithers 1992:117-145.

“The first person who, having fenced off a plot of ground, took it into his
head to say this is mine and found people simple enough to believe him, was
the true founder of civil society.” J-J. Rousseau, The First and Second Dis-
courses (New York: St. Martin’s 1964),p. 141, as cited in Becker 1975:40.
AKBh ad V 1a. Poussin 1; Shastri 759. (““Karmajam lokavaicitrayam’ ityuk-
tam / tani ca karmani anu$yavasad upacayam gacchanti, antarena canu-
$ayan bhavabhinirvartane na samarthani bhavanti / ato veditavyah malam
bhavasyanusayah”); Tib.: (“las las ig rten sna tshogs skyes zhes bshad pa /
las te dag kyang phra rgyas gyi gbang gyis bsags par ‘gyur gyi / phra rgyas
med par ni srid pa mngon par ‘grub par mi nus pa de’i phyir / srid pa’i rtsa
ba phra rgyas yin par rig bar bya ste”).

“‘Nayam . . . kayo tumhakam na ‘pi affisam. puranam idam bhikkhave
kammam abhisankhatam abhisaficetayitam vedaniyam datthabbam.” Un-
less indicated otherwise, Pali texts are cited from the translations of the Pali
Text Society; technical terms altered for the sake of consistency.

As we shall see below, the genetic component of heritable characteristics is
just one factor within a complex of factors that give rise to life in general
and to behavioral patterns in particular. The persistence and causal influ-
ences of natural and social environments, importantly including behavior
itself, are also indispensable conditions in the circular feedback processes of
evolution.

The narrow focus of this paper precludes any comprehensive account of hu-
man psychology, which would need to give all these behaviors and capabili-
ties their due consideration. Current biological thinking, in any case, is at
quite the opposite pole from nineteenth-century Social Darwinism: “Life is
much less a competitive struggle for survival than a triumph of cooperation
and creativity. Indeed, since the creation of the first nucleated cells, evolu-
tion has proceeded through ever more intricate arrangements of coopera-
tion and coevolution” (Capra 1997:243).

We are not suggesting that these are comparable in all respects, but only
that we may find some common ground in their conceptions of long-term
causal or conditioning influences. Evolutionary biology typically considers
these questions in terms of the development of particular gene pools and
populations while Buddhist thinking largely speaks in terms of the trajecto-
ries of individual mind streams coursing through multiple lifetimes.
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“Darwinism . . .banished essentialism—the idea that species members in-
stantiated immutable types” (Richards 1987:4).

The ability to make the switch from essentialist thinking to population think-
ing is what made the theory of evolution through natural selection possible.

.. .Organisms . . .have a mechanism for the storage of historically acquired
information. . . . The genotype (genetic program) is the product of a history
that goes back to the origin of life, and thus it incorporates the ‘experiences’ of
all ancestors. . . . It is this which makes organisms historical phenomena.
(Mayr 1988:15f.)

The study of behaviour has now emerged as one of the most central issues in
modern evolutionary analysis. With hindsight, it is easy to see why this should
be so. After all, natural selection and genetic change depend, as we now inter-
pret Darwin, upon the way in which an animal behaves since its behaviour, in
particular everything leading up to the act of reproduction and later the pro-
tection of offspring, determines the direction of evolution as a result of differ-
ential breeding rates. (Nichols 1974:264)

Nanamoli 1995:537f., Malunkya-sutta, M 1 433.

For a young tender infant lying prone does not even have the notion “personal-
ity” [sakkaya, or “self-identity”], so how could personality view arise in him?
Yet the underlying tendency (anusaya) to personality view lies within him. A
young tender infant lying prone does not even have the notion “teachings,” so
how could doubt about teachings arise in him? Yet the underlying tendency to
doubt lies within him. A young tender infant lying prone does not even have
the notion “rule,” so how could adherence to rules and observances arise in
him? Yet the underlying tendency to adhere to rules and observances lies with-
in him. A young tender infant lying prone does not even have the notion “sen-
sual pleasures,” so how could sensual desire arise in him? Yet the underlying
tendency to sensual lust lies within him. A young tender infant lying prone does
not even have the notion “being,” so how could ill will towards beings arise in
him? Yet the underlying tendency to ill will lies within him.

These tendencies comprise the five lower fetters, enumerated in note 31 be-
low.

Later Buddhist analysis of the arising of the afflictions is more nuanced
than this. Abhidharma traditions, for example, analyze the relationship be-
tween a latent disposition and the particular objects by which it is triggered
in ways that closely resemble psychoanalytic conceptions of “invested” or
“cathected” (besetzen) objects. 1. First, each type of affliction is “bound up”
and attached to certain objects and reacts to them in certain conditioned
ways. 2. Then, whenever an appropriate object appears in its respective
sense field, it evokes an “outburst” of that affliction. So, for example, sensu-
al desire arises whenever an object (dharma) that “provokes an outburst of
sensual desire” (kamaragaparyavasthaniya-dharma) appears in the sense
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fields and one has not abandoned or correctly understood the latent dispo-
sition toward it (raganusaya). 3. This latter condition explains why igno-
rance is said to be the root of them all. (1) AKBh ad V 22; Shastri 8o1;
Poussin 48. “Yasya pudgalasya yo'nu$ayo yasmin alambane ‘nusete sa tena
tasmin samprayuktah.” AKBh ad V 18c-d; Shastri 793; Poussin 39. yena yah
samprayuktas tu sa tasmin samprayogatah // . . .te canu$ayah samprayoga-
to ‘nusayirannalambanatab; (2) AKBh ad V 34; Shastri 829; Poussin 72f.;
“Tat yatha raganu$ayo ‘prahino bhavati aparijiatah kamaragaparyavas-
thaniya$ ca dharma abhasagata bhavanti. tatra ca ayoni$o manaskara evam
kamaraga utpadyate”; 3) AKBh ad V 36¢-d; Shastri 831; Poussin 74; sarvesam
tesam mulam avidya.)

We tend to identify with all our bodily feelings, sense objects, psychological
processes, etc.: “Now, monks, this is the way leading to the origination of
personality [sakkaya, or ‘self-identity’]. One regards the eye thus: “This is
mine, this [ am, this is my self. One regards [bodily] form and so on [i.e., all
the sensory and mental processes comprising human life] thus: “This is
mine, this I am, this is my self.”” Nanamoli 1995:1133, M 111 285.

The distinction between merely conducing to certain behaviors and wholly
determining them is crucial. There are relatively indirect causal influences
between what brings about the dispositions and the way that they in turn
conduce to specific behaviors, i.e., the dispositions are important factors
within a larger, more multifaceted network of interdependent links no one
of which is capable of unilaterally determining behavior. Barkow (1989:74)
emphasizes this important distinction: “It will surprise no one that we are
capable of selfishness, deceit, and other such behaviours. It should not be
surprising that the capacity to act in such ways is a product of natural selec-
tion. Whether or how such behavior can be moderated or even eliminated
depends on the nature of the mechanisms that produce it—our psycholo-
gy—and not on the selection pressures that produced the psychology. This
distinction, between our evolved behavioural mechanisms—our social psy-
chology, our human nature—and the selection pressures that have generat-
ed them, is crucial. Human psychology is a product of natural selection, but
human behavior hardly reduces to a calculus of selection pressures.”

If this were not the case, the theory of karma would amount to a narrow de-
terminism and negate the very possibility of liberation. The Buddhist theo-
ry of causality, however, depicts neither the absolute inescapability of con-
sequences nor a strict determinism. Rather, karmic activities set into
motion patterns of energies that conduce to effects consonant with the mo-
tivations that instigated them, which in turn tend to instigate further ac-
tions. Otherwise, the Buddha warned, there would be no way out of the vi-
cious cycle and hence no point in religious practice: “If anyone should say:
‘just as this man performs an action, just so will he experience the conse-
quence’—if this were correct, there would be no pure life and no opportu-
nity would be known for the stopping of suffering” (A 1 249; “Yo . . . evam
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vadeyya—yatha yathayam puriso kammam karoti tatha tatha tam
patisamvediyatiti—evam santam . . . brahmacariyavaso na hoti okaso na
pannayati samma dukkhassa antakiriyaya”) (Johansson 1979:146). Such a
disheartening interpretation, the Buddha warned, would lead to an ill-ad-
vised passivity, a fatalistic and defeatist attitude that was the antithesis of
the Buddha’s exhortation to work toward one’s own liberation: “For those
who fall back on the former deed as the essential reason (sarato paccagac-
chatam) [for their present actions], there is neither desire to do, nor effort
to do, nor necessity to do this deed or abstain from that deed. So then, the
necessity for action or inaction not being found to exist in truth and verity
[for you], you live in a state of bewilderment with faculties unwarded.” A T
174 (PTS translation).

One Pali sutta (S IT 65) states: “If one does not will, O Monks, does not in-
tend, yet [a disposition] lies latent, this becomes an object for the persis-
tence of consciousness. There being an object, there comes to be a support
of consciousness. Consciousness being supported and growing, there
comes to be the descent of name-and-form; conditioned by name-and-
form, the six sense-spheres arises, etc. Such is the arising of this entire mass
of suffering.”

Vasubandhu describes this classic account of cyclic causality in terms of
one’s “mind stream”: “the mind stream (santana) increases gradually by the
mental afflictions (klesa) and by actions (karma), and goes again to the next
world. In this way the circle of existence is without beginning.” (AKBh III
19a-d; Poussin 57—59; Shastri 433—434. “Yathaksepam kramad vrddhah san-
tanah kleSakarmabhih / paralokam punaryati . . . ityanadibhavacakra-
kam.”)

These become a sine qua non of Buddhist liberation. Nanamoli 1995:133, M
1 47:

When a noble disciple has thus understood the unwholesome and the root of
the unwholesome, he entirely abandons the underlying tendency to lust, he
abolishes the underlying tendency to aversion, he extirpates the underlying ten-
dency to the view and the conceit “I am,” and by abandoning ignorance and
arousing true knowledge he here and now makes an end of suffering. In that
way too a noble disciple is one of right view, whose view is straight, who has
perfect confidence in the Dhamma, and has arrived at this true Dhamma.

“Abandon what is unwholesome [i.e. the three poisons], O monks! One can
abandon the unwholesome, O monks! If that were not possible, I would not
ask you to do so.” Nyanaponika 1986:127, A 1I 19.

The five lower fetters that tie beings to the sensuous world were mentioned
above in the Malunkya-sutta (Nanamoli 1995:537f., M 1 433). They are 1. a
belief in self-identity or self-existence (sakkayaditthi), 2. skeptical doubt
(vicikiccha), 3. attachment to rules and observances (silabbataparamaso), 4.
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sensuous craving (kama-raga), and s. ill will (vyapada). See Nyanatiloka
1977. These expand into the ten afflictions (klesa) in later Abhidharma liter-
ature.

“A well-taught noble disciple . . . does not abide with a mind obsessed and
enslaved by personality view [or “view of self-existence,” sakkaya-ditthi]; he
understands as it actually is the escape from the arisen personality view, and
personality view together with the underlying tendency to it is abandoned
in him.” Nanamoli 1995:538, M I 434.

This point follows naturally from the principles of evolutionary biology
and applies to all the sensory faculties: “The visual system is not built to
represent an exact copy of the actual world; it is built to work by cues that
maximize its function” (Gazzaniga 1998:87).

The psychologist and Buddhist scholar Rune Johansson (1979:173) concurs
that, however ultimately illusory it may be, such a sense of self nevertheless
serves important practical functions: “The ego-illusion is the glue or, rather,
the structural tension that keeps the person together in a certain form. It
gives a feeling of unity. A person without this feeling of identity or a wish to
keep his identity or assert it will easily get a sense of unreality and of falling
apart.”

The psychologist Henry Stack Sullivan, in Mitchell’s (1993:106) words, “also
stressed repeatedly the illusory nature of the self we ordinarily take our-
selves to be—singular, unique, in control of our self-revelations and self-
concealments—which he felt was at enormous odds with what we actually
do with other people. . . . Sullivan came to regard the experience people
have of possessing a unique personal individuality as essentially a narcissis-
tic illusion—‘the very mother of illusions’—in the service of allaying anxi-
ety and distracting attention from ways in which people actually operate
with others.” Mitchell considers the utility of this: “What may have begun as
an illusion often becomes an actual guide to living by virtue of our neces-
sary belief in it” (111).

These are the main Buddhist criticisms of a fixed “self.” Though differing
substantially on the ultimate nature of the body-mind relation, many scien-
tific works on brain and consciousness also argue that our sense of a “uni-
fied, freely acting agent” is illusory because: 1. consciousness is merely a wit-
ness, not an agent, accompanying the mostly unconscious processes in the
brain; 2. the notion of a “self” in control of these processes is therefore illu-
sory; but that, interesting enough, 3. this illusion evolved because it served
important survival needs.

For example, brain scientist Richard Restak (1994: xvi) argues: “Modular
theory . . . holds that our experience is not a matter of combining at one
master site within the brain all of separate components into one central
perception. . . . There is no master site, no center of convergence. . . .
This means that no ‘pontifical’ cell or area holds sway over all others, nor do
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all areas of the brain ‘report’ to an overall supervisory center. Thus . . . the
General Manager is a fictional character.” Restak concludes (111-121): “Brain
research on consciousness carried out over the past two decades casts im-
portant doubts on our traditional ideas about the unity and indissolubility
of our mental lives” (121), particularly “the concept of ourself as a unified,
freely acting agent directing our behavior.”

The neurophysiologist Michael Gazzaniga concurs, arguing for conclu-
sions remarkably similar to the Buddhist idea of no fixed “self” (anatman)
and the implications we are drawing from it:

Split-brain research . . . revealed that the left hemisphere contains the inter-
preter, whose job is to interpret our behavior and our responses, whether cog-
nitive or emotional, to environmental challenges. The interpreter constantly es-
tablishes a running narrative or our actions, emotions, thoughts, and dreams. It
is the glue that unifies our story and creates our sense of being a whole, ration-
al agent. It brings to our bag of individual instincts the illusion that we are some-
thing other than what we are. It builds our theories about our own life, and
these narratives of our past behavior pervade our awareness. . . . The inser-
tion of an interpreter . . . that asks how infinite numbers of things relate to
each other and gleans productive answers to that question can’t help but give
birth to the concept of self. Surely one of the questions the device would ask is
“Who is solving these problems?” Call that “me,” and away the problem goes!

. . . The interpretation of things past . . . produces the wonderful sensation
that our self is in charge of our destiny. . . . The interpreter . . . creates the il-
lusion that we are in control of all our actions and reasoning. . . .Is it truly a hu-

man instinct, an adaptation that supplies a competitive edge in enhancing re-
productive success? I think it is and my guess is that the very device which
helped us conquer the vicissitudes of the environment enabled us to become
psychologically interesting to ourselves as a species.” (1998:174f., 151; emphasis
added.)

Sociologists also find the notion that “self” is a function of narrative conti-
nuity useful for understanding identity in the modern world (Giddens
1991:53): “Self-identity, in other words, is not something that is just given
. . . but is something that has to be routinely created and sustained in the
reflexive activities of the individual. . . . Self-identity is . . . the self as re-
flexively understood by the person in terms of her or his biography. . . . A
person’s identity is not to be found in behaviour . . . but in the capacity to
keep a particular narrative going” (54). “In the reflexive project of the self,
the narrative of self-identity is inherently fragile. The task of forging a dis-
tinct identity . . . is clearly a burden. A self-identity has to be created and
more or less continually reordered against the backdrop of shifting experi-
ences of day-to-day life and the fragmenting tendencies of modern institu-
tions” (185).

Blind-sightedness is a phenomenon in which individuals with impaired vi-
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sual fields (a blind spot) can nevertheless accurately (80 percent success
rate) guess the location of an object presented to that blind spot without,
however, being conscious of seeing it. Split-brain patients, whose connect-
ing tissue (corpus callosum) between the two hemispheres of the brain has
been severed for medical reasons, demonstrate the same capacity in experi-
mental settings: “The right hemisphere is conscious of important distinc-
tions . . .yet if asked about them, consciousness is denied. The right brain
makes the correct decisions, but the person cannot consciously explain how
that was done.” Scientists conclude that our neurological architecture di-
vides the processes that take place in the right hemisphere from the ability
of the left hemisphere, the locus of the “interpreter” that “creates our sense
of being a whole, rational agent,” to consciously and discursively communi-
cate those processes. Restak (1994:129f.) draws the conclusion, widely ac-
cepted in cognitive science, that “a distinction must be made here between
awareness and consciousness. While consciousness implies awareness, the
relationship is not reciprocal. We can respond to something, implying some
level of awareness, yet we may remain blithely unconscious of what’s hap-
pening.” See Kihlstrom 1987 on the “cognitive unconscious.”

Scientific developments, such as we have investigated in this essay, have
drastically exasperated this situation. Minsky (1986:306f.), for example,
speaks of the untenable predicament brought about by cognitive science:
“We each believe that we possess an Ego, Self or Final Center of Control.
. . . We're virtually forced to maintain that belief, even though we know it’s
false.”

Gazzaniga (1998:172) colorfully depicts this same predicament:

“Goddamn it, ] am me and [ am in control.” Whatever it is that brain and mind
scientists are finding out, there is no way they can take that feeling away from
each and every one of us. Sure, life is a fiction, but it’s our fiction and it feels
good and we are in charge of it. That is the sentiment we all feel as we listen to
tales of the automatic brain. We don’t feel like zombies; we feel like in-charge,
conscious entities—period. This is the puzzle that brain scientists want to solve

. . the gap between our understanding of the brain and the sensation of our
conscious lives.

This is precisely the puzzle that The Embodied Mind (Varela, Thompson,
and Rosch 1991) addresses utilizing basic Buddhist ideas.
By a certain stage of human development, these same dynamics of identity
construction at the social and cultural levels became predominant, self-per-
petuating evolutionary forces in their own right. Carrithers (1992:49):

The notion of an evolutionary ratchet is consonant with the idea of co-evolu-
tion, which suggests that organisms may produce changes in the environment,
changes which redound on themselves, creating a circle of positive feedback.
The only peculiarity in human evolution was that human social arrangements
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and their unintended consequences became a selective force in themselves.
. . . And with the appearance of these forms there appeared the forms of cau-
sation associated with them: not just ecological causation . . . but now dis-
tinctly human social, political, and economic causation. These animals were, so
to speak, released into history.

Progress in understanding the complex patterns of interdependence has ar-
guably been hindered by adherence to outmoded, unproductive conceptual
dichotomies. Barkow, Cosmides, Tooby (1992:36f.):

Thus, the debate on the role of biology in human life has been consistently
framed as being between optimistic environmentalists who plan for human
betterment and sorrowful, but realistic nativists who lament the unwelcome in-
evitability of such things as aggression, or who defend the status quo as in-
evitable and natural. . . . This morality play . . . has been through innumer-
able incarnations . . . (rationalism versus empiricism, heredity versus
environment, instinct versus learning, nature versus nurture, human universals
versus cultural relativism, human nature versus human culture, innate behav-
ior versus acquired behavior, Chomsky versus Piaget, biological determinism
versus social determinism, essentialism versus social construction, modularity
versus domain-generality, and so on). It is perennial because it is inherent in
how the issues have been defined in the Standard Social Science Model itself,
which even governs how the dissidents frame the nature of their dissent.

In many respects, this is largely a matter of searching for conceptual clar-
ity. As Barkow, Cosmides, Tooby (83f.) argue: “Despite the routine use of
such dualistic concepts and terms by large numbers of researchers through-
out the social and biological sciences, there is nothing in the real world that
actually corresponds to such concepts as ‘genetic determination’ or ‘envi-
ronmental determination. There is nothing in the logic of development to
justify the idea that traits can be divided into genetically versus environ-
mentally controlled sets.” Biologist Susan Oyama concurs: “What all this
means is not that genes and environment are necessary for all characteris-
tics, inherited or acquired (the usual enlightened position), but that there is
no intelligible distinction between inherited (biological, genetically based)
and acquired (environmentally mediated) characteristics” (1985:22), cited in
Varela, Thompson, and Rosch 1991:199f.

The models of complex, interdependent causality such as those found in
evolutionary biology, self-organization theory, or Buddhism go far in
avoiding the conundrums created by these unproductive dichotomies by
thinking in terms of patterns of relationship rather than in terms of fixed,
independent entities. These models effectively preclude dichotomization by
encompassing their opposite poles within their basic definitions. See Capra
(1997) for a straightforward introduction to these issues, and Waldron
(2002), “Beyond Nature/Nurture: Buddhism and Biology on Interdepen-
dence,” for a treatment of them in dialogue with Buddhist perspectives.
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Behavioral biologists, for example, have long recognized the complexity
that these coevolutionary processes require: “The point is . . . that evolu-
tionary processes are inseparable from the behaviour and social organiza-
tion of animal species. . . . Ethological theory has quite strictly supported
the neo-Darwinian view of the interdependence of genetic and behavioral
evolution. . . . This is not to argue for ‘instinctive determinism, but to
pose a more complex model in which genetic disposition, critical learning,
and social environment all interact, even in the simplest and most stereo-
typed of species” (Nichols 1974:265f.).

Nor is this to suggest that distinct discourses can or should be reduced to

a single “master narrative,” particularly a biological one. “Darwinian theo-
ry,” the anthropologist Carrithers (1992:41) argues, “differs from sociologi-
cal and social anthropological styles of thought: it does not concern hu-
mans as persons, humans as realized and accountable agents in a social
setting, but only humans as organisms. Evolutionary theory, in other words,
does not pretend to explain the full detail of human life in all its dimen-
sions. And because that theory speaks only of humans as organisms, then it
can coexist with very different notions of, and practices concerning, human
persons constructed in different cultural and social historical circum-
stances.”
We must acknowledge vet qualify Geertz’s (1979:59) cautionary counsel
against uncritically projecting Western notions of “self” onto the world’s
cultures: “The Western conception of the person as a bounded, unique,
more or less integrated motivational and cognitive universe, a dynamic cen-
ter of awareness, emotion, judgement, and action organized into a distinc-
tive whole and set contrastively both against other such wholes and against
a social and natural background is, however incorrigible it may seem to us,
a rather peculiar idea within the context of the world’s cultures.”

First, while the explicit concepts of selthood, the obvious object of
Geertz’s remarks, do indeed vary radically from culture to culture, this does
not prima facie preclude the possibility of an innate sense of selthood and
psychic organization, such as the evolutionary biologists and cognitive sci-
entists posit and which by definition is a universal, specieswide capacity. Bi-
ologists are, after all, discussing humans as organisms, not as socially or cul-
turally defined persons. Some Buddhists, at any rate, make this a similar
distinction between a view of self-existence which is innate (and supposed-
ly common to birds and other animals) (sahaja satkayadrsti) and those
views which are conceptual or deliberated (vikalpita) and hence unique to
the human species (AKBh ad V 19; Shastri 794; Poussin 40. “Kamadhatau
satkayantagrahadrst tat samprayukta ca avidya avyakrtah. kim karanam?
anadibhir aviruddhatvat. aham pretya sukhi bhavisyami iti danam dadati
§ilamraksati. . . .sahaja satkayadrstir avyakrta. ya mrgapaksinam api var-
tate. vikalpita tu akusala iti parvacaryah”). Moreover, one might infer from
the history of Buddhism that such “Western” conceptions of self and per-
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sonhood are indeed found in other times and places. When Buddhists ex-
plicitly argued against a notion of self (atman) that was remarkably similar
to Geertz’s “peculiar idea,” in classical India for example, they consistently
met with equally explicit, well-argued, and often strident defenses of it.
Moreover, the Buddhist refutation of such a self initially met with puzzled
and often antagonistic responses nearly everywhere Buddhism spread. We
should therefore be as wary of a reconstructed exceptionalism couched in
terms of cultural relativism as we need be of uncritical assumptions of cul-
tural universality.

Hans Mol (1976:8f.), a sociologist of religion, elaborates this important
point: “Both in animals and in human beings, security is bound up with or-
der. . . .The need for identity (or for a stable niche in this whole complex
of physiological, psychological, and sociological patterns of interaction) is
very much bound up with continuous regularity. Order means survival;
chaos means extinction. Identity, order, and views of reality are all inter-
twined. The point is that an interpretation (any interpretation) of reality
is necessary for the wholeness (and wholesomeness) of individual and

society.”
“There exists convincing fossil evidence that the increased size of our brains
and the development of culture are closely linked. This . . .resulted in very

rapid selection for large brains, and a very finely organized, interdependent
system. Our minds evolved in the context of culture, just as culture has al-
ways been produced by the action of our minds” (Barash 1979:221).

There is no such thing as a human independent of culture. . . . As our central
nervous system—and most particularly its crowning curse and glory, the neo-
cortex—grew up in great part in interaction with culture, it is incapable of di-
recting our behavior or organizing our experience without the guidance pro-
vided by systems of significant symbols. . . . Such symbols are thus not mere
expressions, instrumentalities, or correlates of our biological, psychological,
and social existence; they are prerequisites of it. (Geertz 1973:49)

This is an important postulate in the sociology of knowledge (Berger and
Luckmann 1966:183): “Man is biologically predestined to construct and to
inhabit a world with others. This world becomes for him the dominant and
definitive reality. Its limits are set by nature, but once constructed, this
world acts back upon nature. In the dialectic between nature and the social-
ly constructed world the human organism itself is transformed. In this
same dialectic man produces reality and thereby produces himself.”

The psychiatrist Hundert (1989:107) describes these processes: “What is cru-
cial here is the reciprocal nature of the developments of the capacity to have
unitary subjective experiences and the capacity to experience unitary per-
manent objects. By studying the behaviour of infants, Piaget showed that, in
normal human development, the notion of permanent objects and the no-
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tion of a separate self who is experiencing those objects develop together.
From the starting-point of symbiosis, the origins of self and object proceed
apace.”

This distinction is one of the fundamental themes from traditional religion
and philosophy that has been translated into the terminology of theoretical
psychology: “Through reflection on the nature of self-consciousness, Kant
demonstrated that the notion of ‘self” (the T’) carries with it the notion of
‘object’ (the external world). Kant said that ‘object’ necessarily accompanies
‘subject’ (conceptually). Piaget showed that what is necessarily so, is actual-
ly so (epistemologically)! . . . Not only does ‘object’ always accompany
‘subject’ (self), but it is our experience with objects that enables us to ‘ob-
jectify’ them!” (Hundert 1989:108-109).

Anthropologist and primatologist Tomasello refers to the multidimension-
ality of specifically human forms of cognition: “Modern adult cognition of
the human kind is the product not only of genetic events taking place over
many millions of years in evolutionary time but also of cultural events tak-
ing place over many tens of thousands of years in historical time and per-
sonal events taking place over many tens of thousands of hours in ontoge-
netic time” (Tomasello 1999:216).

Berger, Berger, and Kellner (1973:78) make the same point, intertwining
themes of selflessness, impermanence, insecurity, and a deluded belief in
self-identity: “On the one hand, modern identity is open-ended, transitory,
liable to ongoing change. On the other hand, a subjective realm of identity
is the individual’s main foothold in reality. Something that is constantly
changing is supposed to the ens realissimum. Consequently it should not be
a surprise that modern man is afflicted with a permanent identity crisis, a
condition conducive to considerable nervousness.”

Although identities imply or require relatively well-defined boundaries, the
world is seldom so neatly divided in practice. Identities must be forged,
rather, through abstracting shared qualities and categorizing people accord-
ingly. As the anthropologist Mary Douglas (1966:4) argues: “Ideas about
separating, purifying, demarcating and punishing transgressions have as
their main function to impose system on an inherently untidy experience. It
is only by exaggerating the difference between within and without, above
and below, male and female, with and against, that a semblance of order is
created”

Although we classify, categorize and discriminate for eminently practical
reasons, demarcating boundaries between peoples, groups, cultures, etc. by
labeling and stereotyping them is almost never neutral. “The maintenance
of any strong boundary,” Mol (1976:174, 11) observes, “requires emotional at-
tachment to a specific focus of identity,” since “it is precisely through emo-
tional fixation that personal and social unity takes place.”

Mol (1976:5f.) defines sacralization as “the process by means of which on the
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level of symbol-systems certain patterns acquire the . . .taken-for-granted,
stable, eternal, quality. . . . Sacralization, then . . . [precludes threats to]
the emotional security of personality and the integration of tribe or com-
munity. Sacralization protects identity, a system of meaning, a definition of
reality, and modifies, obstructs, or (if necessary) legitimates change.”

“The inherently precarious and transitory constructions of human activity
are thus given the semblance of ultimate security and permanence. The in-
stitutions are magically lifted above these human, historical contingencies.
. . . They transcend the death of individuals and the decay of entire collec-
tivities. . . . In a sense, then, they become immortal. . . . [The modern
individual] is whatever society has identified him as by virtue of a cosmic
truth, as it were, and his social being becomes rooted in the sacred reality of
the universe. Like the institutions, then, roles become endowed with a qual-
ity of immortality” (Berger 1967:36f.).

Mystification, in the concept of reification, is basic to the sociology of
knowledge. Berger and Luckmann (1966:89f.) make a distinction, similar to
the Buddhist analysis of self-identity, between two levels of reification, one
implicit and unreflective and the other explicit and cultivated. Reification is

the apprehension of the products of human activity as if they were something
else than human products—such as facts of nature, results of cosmic laws, or
manifestations of divine will. Reification is possible on both the pretheoretical
and theoretical levels of consciousness. It would be an error to limit the concept
of reification to the mental construction of intellectuals. Reification exists in
the consciousness of the man in the street and, indeed, the latter presence is
more practically significant. It would also be a mistake to look at reification as a
perversion of an originally nonreified apprehension of the social world, a sort
of cognitive fall from grace. On the contrary, the available ethnological and
psychological evidence seems to indicate the opposite, namely, that the original
apprehension of the social world is highly reified both phylogenetically and ontoge-
netically. (emphasis added)

That is to say, consistent with our main thesis, that we know the world by
means of our evolved capacities to reify experience into the categories of
language and social and cultural life. These are both fundamental and fun-
damentally obscuring.

As the anthropologist Eric Wolf warns: “By endowing nations, societies or
cultures with the qualities of internally homogeneous and externally dis-
tinctive and bounded objects, we create a model of the world as a global
pool hall in which the entities spin off each other like so many hard and
round billiard balls. Thus it becomes easy to sort the world into differently
colored balls.” Wolf 1982:6, cited in Carrithers 1992:25.

“Nationalism depends upon a particular social definition of a situation,
that is, upon a collectively agreed-upon entity known as a particular nation.
. . . The definition of a particular group of people as constituting a nation
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is always an act of social construction of reality. That is, it is always ‘artifi-
cial’” (Berger, Berger, and Kellner 1973:167). Such reification, Carrithers
(1992:19) argues, is “also fully consistent with, indeed necessary to, the no-
tion of cultures or societies as bounded, integral wholes. For once mutabil-
ity and the vicissitudes of history are allowed, the notion of the integrity
and boundedness of cultures and societies begins to waver and melt.” See
Anderson (1983) for a historical approach to the rise of nations as “Imag-
ined Communities.”

The reification of processes into entities, a recurrent theme throughout this
essay, is a problem for social theory as well, as Norbert Elias (1982
[1939]:228) explains:

Concepts such as “individual” and “society” do not relate to two objects existing
separately but to different yet inseparable aspects of the same human beings.
. . . Both have the character of processes. . . . The relation between individ-
ual and social structures can only be clarified if both are investigated as chang-
ing, evolving entities. . . . The relation between what is referred to conceptu-
ally as the “individual” and as “society” will remain incomprehensible so long as
these concepts are used as if they represented two separate bodies, and even
bodies normally at rest, which only come into contact with one another after-
wards as it were.

This aspect of nationalism is a modern manifestation of an ancient phe-
nomenon: “The tribe, the race, the nation, and the political state have al-
ways been considered sacred by those who shared such collective identities.
The nationalism of the nineteenth century gave rise to the sacred adoration
of the nation in the twentieth century. Hitler’s declaration that the father-
land was sacred left no room for doubt. Mussolini, Stalin and Mao followed
suit. Now the nation became the arbiter of morality: anything that furthers
the cause of one’s country is good; whatever hinders it is evil” (Strivers
1982:26f.).
Becker (1975:119): “Each heroic apotheosis is a variation on basic themes.
. . . Civilization, the rise of the state, kingship, the universal religions—all
are fed by the same psychological dynamic: guilt and the need for redemp-
tion. If it is no longer the clan that represents the collective immortality
pool, then it is the state, the nation, the revolutionary cell, the corporation,
the scientific society, one’s own race. Man still gropes for transcendence
. . the individual still gives himself with the same humble trembling as
the primitive to his totemic ancestor.”
Becker (1975:148): “The result is one of the great tragedies of human exis-
tence, what we might call the need to ‘fetishize evil, to locate the threat to
life in some special places where it can be placated and controlled.”
Anderson (1983:11) eloquently describes the spiritual vacuum that national-
ism came to fill in the early modern period: “In Western Europe the eigh-
teenth century marks not only the dawn of the age of nationalism but the
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dusk of religious modes of thought. The century of the Enlightenment, of
rationalist secularism, brought with it its own modern darkness. With the
ebbing of religious belief, the suffering which belief in part composed did
not disappear. Disintegration of paradise: nothing makes fatality more arbi-
trary. Absurdity of salvation: nothing makes another style of continuity
more necessary. What then was required was a secular transformation of fa-
tality into continuity, contingency into meaning.” What resulted was the
transformation of the modern nation into the sacralized locus of “secular”
immortality, a transformation, we might add, that has not gone unchal-
lenged, particularly by fundamentalists around the world. See Bruce
Lawrence’s incisive treatment of this conflict in Defenders of God: The Fun-
damentalist Revolt Against the Modern Age (1989).

“The hero is, then, the one who accrues power by his acts, and who placates
invisible powers by his expiations. He kills those who threaten his group, he
incorporates their powers to further protect his group, he sacrifices others
to gain immunity for his group. In a word, he becomes a savior through
blood” (Becker 1975:150).

Whose desecration or “desacralization,” we should remember, is a criminal
offense in many countries.

“Since men now hold for dear life onto the self-transcending meanings of
the society in which they live, onto the immortality symbols which guaran-
tee them indefinite duration of some kind, a new kind of instability and
anxiety are created. And this anxiety is precisely what spills over into the af-
fairs of men. In seeking to avoid evil, man is responsible for bringing more
evil into the world than organisms could ever do by exercising their diges-
tive tracts.” (Becker 1975:5).

Some qualifications are in order here. First, I have neglected the most obvi-
ous and undeniable dimension of this: that ruling elites attain and accumu-
late personal power and material gain through organized violence. The
analysis of these patterns of human interaction and their specific details be-
long, however, to the political or social sciences; they are not the issues be-
ing addressed here. Rather, we are concerned at this point in the essay with
understanding the willing participation of the masses of individuals with-
out whom organized violence would be impossible, and for which the
“sacralization” of personal, cultural and political identities and the mystifi-
cations surrounding the nation seem to be necessary, but certainly not suf-
ficient, conditions. To suggest that the dynamics of these processes are sim-
ilar in different countries or contexts, however, is by no means to imply
either their “moral equivalence” or that they entail equally malicious intent
to “deceive the masses.” Some things surely are more worth defending than
others and some are more compellingly true. They remain, nevertheless,
consensual realities defined within our human “life worlds.”

This is one reason why Buddhists, for example, do not aim to “destroy” such
identities, since, as we have pointed out, these constructs also serve many
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useful purposes, both practical and spiritual. Rather, Buddhist traditions
emphasize the problems that arise from misconstruing the nature of con-
structed identities, as if they were unconditioned, permanent, and self-sub-
stantially existent. They therefore do not advocate destroying a substantive
self, which never existed in the first place, but rather seeing through the illu-
sion that such a constructed self is either substantially real or ultimately de-
pendable and thereafter working with the attachments and desires associat-
ed with that sense of self in order to transmute them into more satisfying
pathways, i.e., awakened and compassionate activities. A thorough discus-
sion of such transformational practices, important as they are for under-
standing the relation between Buddhist thought and practice, would take us
too far afield from our present focus on the second Noble Truth, the cause
of suffering.

68. Itis striking to consider the unanimity of opinion concerning the lack of in-
trinsic or substantial identity—and its concomitant characteristics of being
constructed, conflicted, and obscuring—that has been reached in the di-
verse fields discussed so briefly in these few pages, as the extensive citations
in the footnotes aim to demonstrate. Recent progress in many fields has of-
ten consisted of deconstructing false or outmoded dichotomies inherited
from our earlier “billiard ball” models of life and replacing them with more
process-oriented models, such as circular causality and self-organization
theory—a change of perspective that relativizes the putative essences, enti-
ties, and dichotomies of previous eras into mere heuristic devices that,
though sometimes useful in their own way, often serve more as obstacles to
deeper understanding, being ultimately misleading at best and deleterious
at worst.
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The relation between perception and imagination has been debated by
Western philosophers since Greek antiquity, and it has been a central
theme of Buddhist contemplative inquiry for the past twenty-five hun-
dred years. Plato emphasized the differences between perception and
imagination, whereas Aristotle argued for the continuity between the
two. In early Buddhist meditation one finds a strong emphasis on culti-
vating “bare attention,” in which perception is at least relatively purged
of conceptual, or imaginative, superimpositions (Nyanaponika Thera
1973). In the Buddhist Madhyamaka view, on the other hand, it is said
that all known phenomena arise in one’s experienced world (loka) by the
power of conceptual designation (Lamrimpa 1999), implying that con-
ceptual superimpositions saturate one’s normal, perceptual experience of
the world.

In this essay Francisco J. Varela and Natalie Depraz explore this fasci-
nating topic from the perspectives of contemporary neuroscience, the
Western tradition of phenomenology, and Tibetan Buddhism. A central
strategy of their essay is to use imagination to show the inextricably non-
dual nature of the material brain basis of mental events and their experi-
ential quality. There is a wide consensus among contemporary neurosci-
entists that the ability to produce and manipulate imaginary objects
stems from the very same neural capacities as those involved in high-lev-
el vision and cognition in general. Both require the participation of mem-
ory, language, anticipation, and movement, depending on the nature of
the cognitive task. This raises the intriguing question: What are the neces-
sary and sufficient causes for the experience of imagination and percep-
tion? Are the neural correlates of these mental processes only necessary
for the production of such mental events, or are they, together with their
interaction with the body and physical environment, causally sufficient?
Hasn’t the lived experience of imagination a causative power by itself,
and what is its specificity? The hypothesis is that perception is a sensori-
motor-constrained imagination, and imagination is not an added di-
mension of perception but belongs to the core of the humanly experienced
cognitive life.

According to the Western phenomenological tradition, imagination
belongs to the very core of human consciousness, and it is grounded on a
prereflexive (or prenoetic, unconscious) level of consciousness from which



it shines forth. On the face of it, this appears very similar to the Buddhist
view that all instances of both conceptual and perceptual awareness are
grounded in and shine forth from a prenoetic level of consciousness (bha-
vanga, alayavijnana). That is, they emerge from this immaterial sub-
strate consciousness, while conditioned by the body and its interactions
with the physical environment. This essay brings these two views into fas-
cinating juxtaposition.



Francisco _] \é\re[a anc[ Nata[ie Depraz

Imaginingz Emkoc{imcnt/ mlenomenology/ anc{

Transl-ormation

Imagination is one of the quintessential qualities of life and our being.
Its central attribute is the manifestation of vivid, lived mental content that
does not refer directly to a perceived world but to an absence that it evokes.
It is fair to say that imagination is emblematic, in fact, of a cluster of human
abilities: imagining proper, or mental imagery, remembrance, fantasy, and
dreaming. Imagination is an inexhaustible source in all these dimensions,
explored and praised by human cultures throughout the world, a witness to
its centrality.

Our purpose in this essay is to let imagination be a guiding thread in a
journey of exploration of its inextricably nondual quality, making it possible
to travel from its material-brain basis to its experiential quality without dis-
continuity. That is, we are not going to propose a “bridge” between a scien-
tific view of imagination and its place in the Buddhist discipline of human
transformation. Our purpose is to embrace the entire phenomenon in all
its complexity and weave it as a unity with its many dimensions, which need
and constrain each other without residue—in the body and brain, in its di-
rect phenomenological examination, and in its pragmatic mobilization for
human change. Only such weaving can be called a meeting of Buddhism
and neuroscience on a new phenomenological ground.
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Imagining
1. MENTAL IMAGERY: EMBODIMENT
1.1 SEARCHING FOR THE MIND’S EYE

Let us first start from the empirical side, considering what can be said
about the explicit embodiment of imagining. This means to start from re-
sults in modern cognitive neuroscience, before we expand that to a broader
biological framework. Now, as a scientific topic of study, imagination ap-
pears very sharply in modern research not as a general topic but in one of
its most central aspects: visual mental imagery, the capacity for experienc-
ing, evoking, and examining images in the mind’s eye. Mental imagery has a
long history that goes back to the Greeks, such is its ease of access and com-
pelling nature. Clearly imagining and perceiving seem to be, at face value,
not the same acts. However, most people can make a (more or less sharp)
picture of my room, which is not only as vivid as perception but also pre-
serves the spatial properties of the scene they represent, and it is often diffi-
cult to separate one from the other. As we shall briefly investigate in this sec-
tion, with few exceptions, there is a wide consensus in current research that
the ability to produce and manipulate imaginary objects can be naturally
explained as the endogenous mobilization of the very same neural capaci-
ties involved in high-level vision and cognition in general, which requires
the participation of memory, language, anticipation, and movement, de-
pending on the nature of the imagery task.

In its time-tested manner, research on the brain basis of imagining thus
far has focused particularly on a voluntary mental imagery in carefully con-
trolled laboratory conditions. Only in such conditions can one bring into
play the use of modern techniques of global brain study, especially the non-
invasive methods of using position emission topography (PET) and func-
tional magnetic resonance (fMRI). Let us turn to a quick tour of some of
the most important results and questions (see Kosslyn 1994 and Mellet et al.
1998 for review).

The mind’s eye: The debate on primary visual areas One of the most dra-
matic questions in this field has been whether the so-called primary visual
areas (PVA) are necessarily involved and activated in producing mental im-
agery as they are during a visual perception. In fact, a major result of mod-
ern neuroscience is the discovery that the primary visual areas (area V1 in
particular) are topographically organized with respect to the visual field. In
other words, its component neurons can be mobilized by showing a stimu-
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lus in a small region placed in a precise location of the visual field. Given
that the distinctive character of mental images is their topographical verac-
ity, a central question is whether the PVA are active to a comparable degree
while looking at an image as opposed to imagining it. This has been a
thorny debate for science and philosophy alike.

A recent study blocking PVA reversibly by transcranial magnetic stimu-
lation (rTMS) has given the best direct response so far (Kosslyn 1999).
Blockage of rTMS actually renders subjects unable to visualize striped pat-
terns, suggesting very strongly that, at least with regard to tasks of this kind,
V1 is indispensable. In this sense perception and imagination can be said to
share their spatial characteristics because they also share the same primary
basis for the emergence of an image, vividly present to experience. This
study is the most recent in a series of other converging evidence. For in-
stance Bisiach, Luzzatti, and Perani (1979) found that subjects with hemilat-
eral neglect not only ignore objects on one side during perception but also
ignore objects on that side during imagery!

But mental imagery research has gone further in trying to study subjects
performing a number of different mental tasks. For instance, subjects were
presented with a visual map of an island and were compared when imagin-
ing this same map. The comparison revealed significant activation under
PET in the occipito-temporal regions but not in the PVA. In fact, about half
of the mental imagery studies do not show an active involvement of PVA
(Roland and Gulvas 1994). This might seem paradoxical at first glance. But
the answer probably lies in the fact that it is the type of mental imagery in-
volved that determines an important PVA activation or not. Simply put, vi-
sual imagery requires a topographically organized area, whereas spatial
mental imagery involving an imagined bodily displacement (such as fol-
lowing an island’s map with the mind’s eye) does not.

But this is still much in exploration, and the precise role of PVA is still
open. It is known, for instance, that schizophrenic hallucinations do not in-
duce an increase in V1, but that visual association areas were so activated
(Silberswieg et al. 1995). Instead of demanding a yes/no answer to this an-
cient conundrum, researchers are now focusing on defining more precisely
the kind of visual images and acts of imagination that are involved in vari-
ous tasks. This again highlights the fact that the neural basis of mental im-
agery does not seem to be a network of circuits but rather a pattern of dy-
namic interactions between multiple candidate subregions subserving
various cognitive capacities.
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Involvement of multiple areas In contrast to the heated issue of the pri-
mary areas, there is a large consensus that associative areas are constantly
present in imagination. Beyond PVA, visual activity is structured, as is well
known, in two concurrent streams, the ventral, or occipito-temporal, and
the infero-temporal cortex. These are involved in the perception of form
and its figurative aspects (such as face recognition) and the intentional con-
tent of the percept (the “what?” of seeing; Sergent, Ohta, MacDonald 1992).
The occipito-parietal route goes up to the superior parietal region. This
subcircuit is quite multifaceted, for it is involved in localization, shift of
spatial attention and spatial working memory, and is thus involved in the
spatial location (the “where?” of seeing). Several studies have revealed that
the dorsal route is active when imagining in the absence of any visual pres-
entation, for example, in subjects who had to mentally navigate a route pre-
viously walked. In contrast, the ventral route is easily detected in mental
images either visually recalled or named, such as letters and unusual ob-
jects. In brief, these results, taken together, clearly underscore the kinship
between visual perception and mental images. This was clearly the case with
PVA, but the kinship becomes fuzzier for nonprimary regions: a number
of brain regions involved in perception are not systematically involved in
imagery.

Imagery and language Interestingly, a mental image is not only a recall
of a previous perception but can be generated starting from a verbal de-
scription.' Such language-evoked images are quite comparable to those
sensorially induced. In particular, mental scanning and distance compar-
isons are comparable to those effected on images recalled from previous
presentations.

This underscores again the important idea that visual images can be
mobilized by extravisual brain circuits. For instance, constructed cube as-
semblies following auditory instructions activate the dorso-lateral route
discussed above. Thus, although visual and verbal activities are quite dis-
tinct cognitive entities, there is coherent cross-modal activation that works
in imagery just as well as in actual cross-modal perception.

Memory It stands to reason that episodic memory recall and imagery very
closely complement each other. Oftentimes a mental image is generated
through a recall, and, conversely, a recall often results in a vivid mental im-
age. This has been observed in various protocols concerning episodic mem-
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ory. This observation will be especially relevant in light of what will follow
later in section 3.

There seems to be a differentiated participation of object and spatial
memory and imagery. In fact, it has been shown that at least both types of
memories can be differentiated as to the regions they mobilize. The first cir-
cuitry is frontalized and seems to be active when the image is dynamic (i.e.,
spatial transformations of the image). The second is more ventrally located
in the middle frontal gyrus and is better related to figurative working mem-
ory. This distinction also holds for mental images.

Motor imagery Finally it should be said here that the mental rehearsal of
simple or complex motions is also a human capacity. Although such im-
agery has some resemblance to visual imagery, a distinction can be made
with motor images that allow us to imagine an external or third-person
perspective representing actions or an internal or kinesthetic first-person
perspective in which we execute the movement ourselves.

Interestingly, in this field the question of whether motor images share
the same basis for preparation and execution of actual movements has been
hotly debated (Jeannerod 1994) and is still in full development (Berthoz
1998). The functional equivalence between motor imaging and motor
preparation has been supported by physiological correlates of motor im-
agery, which follow closely the activation of areas involved in actual move-
ment or even while seeing someone else executing the same movement: the
famous “mirror-neurons” (Decety et al. 1989, 1994). Brain-imaging studies
have uncovered a plurality of regions, for instance in finger movement or
during saccades (the very rapid eye-movements that accompany normal vi-
sion). But, again, not all the regions that are active during overt hand and
eye coordination are also involved in mental imagery as well, according to
various studies that are sometimes contradictory.

In conclusion, the idea that perception and imagery share common
mechanisms has been repeatedly postulated since the time of Aristotle, but
the recent evidence just discussed gives a fresh angle on this question. By
specifying that this common ground is the cooperative working of a multi-
plicity of cognitive capacities (including memory, language, and motion),
the difference between them is also stressed. Kosslyn (1994:74) lists three
such distinctive differences: 1. mental images fade rapidly—in perception
the sensory presentation helps to maintain the image, 2. mental images are
created from remembrance and association, thus they do not have a veridi-
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cal relation to their contents, 3. images, unlike perception, are remarkably
changeable.

Thus, the same capacities working on an endogenous basis, uncon-
strained by the sensorimotor embodiment of the organisms, make imagi-
nation come to the fore; perception then can be seen as constrained imagi-
nation. The far-reaching import of this conclusion should now be
examined in more detail.

1.2 IMAGINATION AT THE CORE OF LIFE AND MIND

The organism as an enactive imaginary being To explore further the con-
sequences of these insights from recent cognitive neuroscience, we wish to
pause to place them in the broader studies of the natural history and biolo-
gy of the brain and mind. In fact, it is still common to regard the cognitive
life of an organism as a “representational” coping, where perception is pri-
mary and the main source and drive for any valid cognition. A miscogni-
tion is thus a misrepresentation, such as mistaking a rope for a snake. How-
ever, this view of mind as an accurate or “equate” representation of the
world is problematic, and to see why we need to take a broader look at how
cognition can be understood.

Varela’s overall approach to cognition is based on situated, embodied
agents. He has introduced the name enactive to designate this approach
more precisely. We cannot expand this overall framework extensively (see
Varela 1992 [1989]; Varela, Thompson, and Rosch 1991), but its core thesis
can be expressed as two complementary aspects:

1. On the one hand, there is the ongoing coupling of the cognitive agent, a per-
manent coping that is fundamentally mediated by sensorimotor activities.

2. On the other hand, there are the autonomous activities of the agent whose
identity is based on emerging, endogenous configurations (or self-organiz-

ing patterns) of neuronal activity.

Enaction implies that sensorimotor coupling modulates but does not
determine an ongoing endogenous activity that it configures into meaning-
ful world items in an unceasing flow. Enaction is naturally framed in the
tools derived from dynamic systems, in stark contrast to the cognitivist tra-
dition that finds its natural expression in syntactic information-processing
models. The debate pitting embodied-dynamics versus abstract-computa-
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tional as the basis for cognitive science is very much alive (Port and van
Gelder 1997).

From an enactive viewpoint it follows that mental acts are characterized
by the concurrent participation of several functionally distinct and topo-
graphically distributed regions of the brain and their sensorimotor embod-
iment. It is the complex task of relating and integrating these different com-
ponents that is at the root of temporality from the point of view of the
neuroscientist. For example, for high-level vision this large-scale integra-
tion would draw from all its necessary components, mobilizing not just
perceptual abilities but motivation and emotional tonality, attention, mem-
ory, and motion. In brain topography this covers a largely distributed set of
regions and circuits such as those encountered in the brain-imagining stud-
ies related to mental imagery.

A central idea pursued here is that these various components require a
frame or window of simultaneity that corresponds to the duration of the lived
present. This is important for us here, for it places imagination in its factual
dimensions: as a transitory nature of an image or a content with a flow of
consciousness. In this view the constant stream of sensory activation and
motor consequences is incorporated within the framework of an endoge-
nous dynamic, which gives it its depth or incompressibility. This idea is not
merely a theoretical abstraction: it is essential for understanding a vast ar-
ray of evidence and experimental predictions. These endogenously consti-
tuted integrative frameworks account for perceived time as discretized and
not linear, since the nature of this discreteness is a horizon of integration
rather than a string of temporal pulses (Varela, Thompson, and Rosch 1991;
Dennett and Kinsbourne 1991; Poppel and Schill 1995; Varela 1999). Our
cursory impression of linearity comes from the fact that in this living pres-
ent memory will bring a sense of past and continuity.

Within this enactive framework it follows that the self-produced activi-
ty from the organism’s side is as central to mental/cognitive life as the more
traditional idea that the world provides some form of “input.” Stated blunt-
ly, the brain mostly relates to its own activity constantly engaged in the or-
ganism’s maintenance and regulation. This endogenous, self-constituting
activity is based on its extensive interconnectivity, but it also occurs because
the brain, being part of the organism, never ceases in its self-regulation.
This engenders ongoing levels of activity that constantly give rise to dynam-
ic patterns, even in the absence of any world input. And one of the most
dramatic manifestations of this fact is the flowery imaginary life that mani-
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fests during dreaming (or less naturally when one is put into a state of sen-
sory deprivation). Ordinary perception is, to an essential degree, sensori-
motor constrained imagination. Imagination is central to life itself, not a
marginal or epiphenomenal side-effect of perception.

1.3 SELF-EMERGENCE OF IMAGINATION

Large-scale integration and synchrony 'What we just said does not make it
clear how such large-scale self-organization happens in the brain. Although
cognitive neuroscience knows an enormous amount about the multiplicity
of areas involved and their various specific contributions (cf. Gazzaniga
1999 for review), it knows much less about how these regions can work in
concert together. There are two general principles that we wish to empha-
size in this respect that seem to emerge from recent work: reciprocity and
synchrony.

Reciprocity refers to the fact that, contrary to the classic idea based on
information processing, cognitive operation can hardly be described as a
linear flow: from raw sensory input, to interim processing, to an output of
action. Both anatomically and physiologically the so-called low level and
high level regions are interconnected in a reciprocal fashion. When a visual
image is shown to the eye, it encounters as it enters into the brain in PVA
(i.e., in a bottom-up direction), a highly structured neural context provided
by the multiple regions that connect to PVA (top-down direction). Thus the
sensory flow can modulate but not directly drive the ensuing cognitive
state. Perception is demonstrably constrained and shaped by the concur-
rent higher cognitive memories, expectations, and preparation for action.
For us, here, this means that what is endogenous (self-activated memories
and predispositions, for example), and hence the manifestation of the
imaginary dimensions, is always a part of perception. Conversely the gener-
ation of the imaginary is not a different, or separate, stream but constitutive
of the normal flow of life. It follows that one cannot hope to find a natural-
ized account of imagination as some sort of cognitive module or brain re-
gion. It must necessarily correspond, instead, to a dynamic, emerging glob-
al pattern that is able both to integrate the body/brain activity at a large
scale and subside rapidly, for the benefit of the next moment of mental life.

Synchrony refers to the growing evidence that the actual process by
which the reciprocity is carried out is by a back-and-forth fine-tuning of
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neural activity throughout the brain (cf. Varela 1995; Neuron 1999 for re-
view). It provides the basis for the unified experience during any mental
act, instead of being simply a juxtaposition of distinct modules that do not
cohere with each other. The basic hypothesis that we follow here is that for
every cognitive act there is a singular, specific cell assembly that underlies its
emergence and operation. The emergence of a cognitive act, as we have
said, requires the coordination of many different regions allowing for dif-
ferent capacities: perception, memory, motivation, and so on. They must be
bound together in specific groupings appropriate to the specifics of the cur-
rent situation the animal is engaged in (and are thus necessarily transient)
in order to constitute meaningful contents in meaningful contexts for per-
ception and action.

How are such assemblies transiently self-selected for each specific task?
The basic intuition that comes from this problem is that specific cell assem-
blies emerge through a kind of temporal resonance “glue.” More specifically,
the neural coherency-generating process can be understood as follows: a
specific cell assembly (CA) is selected through the fast, transient phase-
locking of activated neurons belonging to subthreshold, competing CAs.
The key idea here is that ensembles arise because neural activity forms tran-
sient aggregates of phase-locked signals coming from multiple regions. Syn-
chrony (via phase locking) must per force occur at a rate sufficiently high so
that there is enough time for the ensemble to “hold” together within the
constraints of transmission times and cognitive frames of a fraction of a
second. (For a recent example see Rodriguez et al. 1999.)

Upward causation Accordingly, when brain-imaging techniques reveal a
brain with multiple sites that are lighted during mental imagery tasks, the
broader implication of this can now be drawn out. First, to see that imagi-
nation is indeed not an added human detail but at the very core of cogni-
tive/mental life altogether. Second, that this imagination works because the
autonomous working of the organism operates on the basis of a large-scale
integration of multiple concurrent processes. Third, the nature of this non-
linear emergent process (plausibly through nonlinear synchronization) is a
dynamic and transient process that occurs in pulses of lived temporality.
Accordingly, mental imagery (like other basic functions of mental life)
appears, from the point of view of cognitive neuroscience, as a global dy-
namic pattern that integrates multiple concurrent activities. This nonlin-
earity and multiplicity is, we surmise, the very source of the creative and
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spontaneous nature of imagination. We shall refer to it as the process of
emergent or upward causation. As we shall discuss later on, of equal impor-
tance is the converse, or downward causation, to which we will return in

sections 2 and 3.

2. IMAGINING: THE PHENOMENOLOGICAL
EXAMINATION

2.1 IMAGINATION IN THE PHENOMENOLOGICAL TRADITION

At this point in the journey that this essay proposes it is time to pause
and return to square one. We have been examining imagination in its
brain/bodily basis as a natural phenomenon and finding a number of im-
portant observations concerning the commonalties and differences with
perception and the embodiment of its emergence. However, the fact re-
mains that imagination is, most strongly and directly, a lived experience.
People through all times have experienced, used, delighted, and feared what
the mind’s eye displays, in vivid colors and with the clarity akin of the
“real,” perceived image. As already said, this concern goes back to the very
roots of the Western tradition with Plato and Aristotle, continuing uninter-
ruptedly until the essential contributions of the phenomenological approach
to mind since Husserl and James, but also with Sartre and Merleau-Ponty.

Phenomenological investigation has brought to the fore some of the ba-
sic components of imagination.” Two main points that we need to retain
here are the following. First, contrary to common sense and the empiricist
tradition (namely, Hume), imagination belongs to the very core of human
consciousness, in close relation with memory and remembrance, fantasy,
dreams, and perception itself. Second, imagination is grounded on a prere-
flexive (or prenoetic, unconscious) level of consciousness from which it
shines forth. Both these points will be important for us in this context, and
we need to look at them in some detail.

The intertwining of perception and imagination The ancient quandary
that the omnipresence of imagination presented to the new discipline of
phenomenology at the end of the nineteenth century is quite direct: is the
consciousness of an image that is presented to the eyes comparable, in its
essential aspects, to a visualized image or a memory that is recalled in an
image? Husserl examined this issue in great detail in various forms. Already
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in 1904-1905 Husserl came to the conclusion that these represented really
two different kinds of consciousness. And he drew this conclusion for two
interlinking reasons: 1. The categories that are needed to account for the
constitution of perception fail when applied to imagination and 2. the dis-
covery that imagination is founded on the temporal character of inner
consciousness.

Let us begin with the way we apprehend these acts within our natural
attitude (what we can also call common sense) by providing an example
coming from a first-person perspective (namely, Depraz’s):

When I am perceiving a pear tree in the garden and its gradually blossoming
during early spring, the tree is here in front of me. I can touch itif I stretch out
my hand, I can sense its perfume and listen to the noise of the wind in its
branches. I am attending to the whole situation in flesh and bone, directly and
concretely. If, on the contrary, I close my eyes and try to get a mental image of
the tree and its surroundings, I might be able to accurately describe the just-
lived scene if I have been quite attentive to its developing. But most probably

I will forget some features of the experience and will add some others.

In short, we feel quite spontaneously how different it is to attend to a
scene in it immanent immediacy and to recall it by way of mental images,
let alone to fancy a similar scene years afterward. Moreover, the difference
between imagining a scene based on an initial primary perception and
freely fancying a scene that is composed of different features of different
fragments of perceptive experiences, but one that has not been lived as
such, is crucial.

Varieties of mental images In his early writings Husserl takes as a motiva-
tional lead clue the natural experience we have of such a heterogeneity. He
underlines the lived phenomenal contrasts between these different kinds of
conscious acts and goes even further: he makes a strong distinction between
two main acts of imagination, which he calls on the one side Bildbewusst-
sein (image consciousness) and on the other Phantasie (imagination). We
will distinguish both in terms of the linguistic distinction between imaging
(the production of mental images) and imagining (the fancying of a radi-
cally new world). Thus Husserl offers a more systematized and more grad-
ual differentiation between perception and imagination than that of naive
common sense, but he nonetheless follows the trail (if we may say so) of the
natural attitude.
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Now for the early Husserl (and the early Merleau-Ponty) perception is
the basic intentional act through which we are able to gain primary access
to the world:

When I am perceiving the pear tree in the garden, I am able to detail its main
features. While so observing it, it appears not only as having a meaning but

also as having a real and factual existence for me.

Husserl calls perception the primary “positional act” (Setzungsakt), because
it furnishes its intended object with a mode of givenness as being effective-
ly here in front of me.

As far as imaging is concerned, a few paragraphs in Ideas I ( 111-112)
present us with a clear account of the distinction between perception and
imagination with regard to their reference to factual reality. Whereas per-
ception is a positional act, imagination is defined as an act of consciousness
that neutralizes every factual existence of the imagined object. Husserl
therefore calls imagination a nonpositional act. The imagined pear tree
does not have any real existence for me: I am just acting as if it had such an
existence. In this regard Husserl comes to the same conclusions as recent
studies in cognitive neuroscience that took as their starting point the topo-
graphical organization of primary visual areas that make it possible to have
a (nonpositional) image as an endogenous activation of topographical vi-
sual areas that is nevertheless presented topographically but without
a compelling facticity. (There is here an interesting convergence between
the empirical and the phenomenal analysis that would need to be pursued
further).

Imagining and remembering Now, such a sharp discrepancy between acts
of perception and imagination becomes more complex when the act of re-
membering comes to the fore. Like perception, remembrance is understood
by Husserl as being a positional act: the remembered object is endowed
with factual reality because, in order to remember it, you must have per-
ceived it before, whether just now or a few years ago. Your remembrance
will be quite fresh or more diffuse, but it is grounded on a primary percep-
tion; unlike perception (and like imagination), remembrance therefore is a
founded act. But, unlike imagination, remembrance is a singly founded act
(upon perception), whereas the former can be either directly based on per-
ception, based on a remembrance (itself founded on perception), or as a
novel emergence, as in the case of free fantasy and daydreaming. In the first
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two cases we have to do with an act of imaging: we produce a mental image
of a perceived object or of the remembered one. In the third case we’ll speak
of imagining as a relatively unfounded act, because it does not simply fol-
low the trace of a perceived or remembered situation but produces a new
synthetic imagining experience based on multifarious perceptual and re-
membered features.’

Next in line in the phenomenological tradition stands the pioneering
study of J.-P. Sartre during the war. Sartre strengthens the opposition be-
tween these acts, and Husserl’s distinctions become sheer dualism. In
L’imaginaire (1948; originally written in 1936) Sartre criticizes the tendency,
common to the natural attitude and to psychologists and philosophers, to
confuse the image of an object for the object itself, in the sense of identify-
ing the mental image with an object within consciousness. Now, contrary to
such a static apprehension of imagination as a state endowed with internal
contents (images), and along with Husserl’s analysis of intentionality, Sartre
apprehends what he calls the imaging consciousness (conscience imageante)
as a kind of dynamical and open intentional consciousness, the intended
object of which is an image and not a perceived object.

Based on such a justified criticism, Sartre’s whole project then lies in
strengthening the difference between perception and imagination. Insofar
as the confusion between the transcendent object of a perceiving act and
the image understood as an immanent thing inside consciousness is his
main criticism, he will do his best to avoid any overlapping between percep-
tion and imagination. While taking into account Husserl’s distinction be-
tween position and neutralization, he therefore enlarges the gap between
both acts. He even goes further than Husserl does, since he describes the
image as enveloping a kind of nothingness (néant) and, at the same time, he
endows the act of imagining with a radical freedom. Contrasting with per-
ception, which is dependent on the real existence of the object, imagination
is totally free. Passivity therefore determines perception, whereas imagina-
tion provides consciousness with a complete spontaneous activity.

What can we conclude from Sartre’s analysis? We can say that his critical
(we could say antinaturalizing) angle is justified: producing mental images
does not amount to statically producing immanent things inside con-
sciousness. Imagination is a dynamic intentional act (Husserl) and not an
abstract faculty, the objects of which are mental images that we sponta-
neously describe as “within the mind.” Of course, in light of the previous
discussion, it is necessary to actualize both Husserl’s and Sartre’s view of
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mental images as “inside consciousness,” through its naturalization (Petitot
et al. 1999), as true but obsolete in its expression. Instead of being “inside,”
images emerge from a complex underlying network of multiple cognitive
dimensions.

Sartre’s contention is that perceptive consciousness and imaging con-
sciousness are thoroughly different, so that the gap between them cannot be
bridged, for the discrepancy disqualifies perception as passive, in contrast to
imagination, which is a totally free and spontaneous consciousness. This
gap seems to have been overemphasized in these early phases of phenome-
nological research up until the 1940s. Even if the Husserl of Ideas I makes a
distinction between both acts, he acknowledges the dimension of activity
that makes of perception a primary act and does not devaluate it as a pure-
ly passive experience. In short, Sartre’s (nonnaturalized) dualism leaves us
still more frustrated with regard to the possibility of understanding what is
at stake in the empirical result of an identity (or at least a great commonal-
ity) of both neural processes (see also Casey 1976 on this matter).

Nature of the intertwining between perception and imagination Al-
though Sartre produces an accurate analysis of dreaming and hallucinating
consciousness as particular cases of imaging consciousness, such analysis
does not lead him to question the strong duality he claims between percep-
tion and imagination. Now, we all have had such experiences at least of vi-
sual illusions (if not limit experiences of drug-induced hallucinations):

You are waiting for a friend in a cafe and you are transitorily deluded by the
appearance of a person who looks very much like him. You are about to greet
him and suddenly discover that he is not the person you are waiting for. (For

a more detailed phenomenological account, see Depraz 2001a)

Such limit experiences have been explored as well in great detail in the
now classic studies initiated by Perky (1910). This is even more striking in
hallucinations people have under varying conditions. In both cases the
point is the same: these visual illusions or hallucinations are full percep-
tions, in flesh and bone, and we experience such delusions as being actually
perceived. Still, they lead to imagined objects that are nonexistent, with re-
gard, at least, to the compelling requisite of positionality.

This already allows us to see that one way out of the Sartrean dilemma is
to introduce a more detailed examination of imagining, instead of the
Sartrean strategy of an a priori rationalistic account. In this sense James’s
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pragmatic contention in his Principles of Psychology about visual imagina-
tion, mental imagery, and visualizations (vol. 2, chapter 18) opens the possi-
bility for a very close intertwining, and even merging, of perception and
imagination. In many accounts he gives of people able to access mental im-
ages (very few scientists, according to him!) there seem to be a great conti-
nuity between perceiving and imaging. The use of the expressions “visual
imagination” and “visualizations” is telling about the potential merging of
both acts in James’s analysis, even if he refuses to take the imagery too liter-
ally. All in all, James’s argument is founded on empirical psychological ac-
counts, and thus he represents an ideal bridge between the phenomenolog-
ical approach and modern brain-imagining accounts.

But even the Husserlian advocate of positionality and nonpositionality
would be able to reply in two different manners to the contention that, in
spite of appearances, imagination and perception do not merge. Such visu-
al paradoxes remain within the realm of perception. However, the appear-
ance of a deluded object is not entirely false merely because it enters in con-
flict with our habitual perception of objects. As appearance it has its own
right to exist, to be real and true. Here Husserl questions the theory of truth
underlining classical theories of imagination (Plato, Descartes) as false illu-
sions and claims the truth of images that appear as images, endowed with
their own intentional mode of givenness that is not the one proper to per-
ception. In that respect the Buddhist Madhyamaka view also concurs on
this point.*

Thus, the existence of visual illusions requires us to expand our concept
of perception. In that respect Husserl suggests in many places (Hua XVI
and Hua XXIII) a distinction between Wahrnehmung (a narrow positional
perception) and Perzeption (a perception that includes its own modaliza-
tions: doubt, probability, even negation and mental illusions). Such an ex-
panded concept of perception allows us to understand how perception may
be permeated by imagination, destroying or at least diminishing the basic
difference established in Ideas I.

Now, the permeation between the acts of perception and imagination
belongs to the late Husserlian investigation (late 1920s, but not published
until recently). If one insists upon the enlarged scope of perceptions pro-
vided by its inner variants and not on the narrow act of perception reduced
to its positionality of the real existence of an object, then perception refers
to a far more multiple reality than positionality. It includes our doubts, our
confusions, our illusions, and our hallucinations. Perception is not a sheer
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normative positionality of the object but covers quite different experiences,
from very common ones to more liminal ones. In short, perception is a
multiform act, not reducible to positionality, which also implies that imag-
ination is in no way reducible to neutrality (cf. mainly Husserl 1939: 20b; see
also Depraz 1996a).

It is interesting to notice that among the dimensions that have
reemerged into view is the phenomenological (Morley 2000) and psycho-
logical (Singer 1964, 1966) study of daydreaming. Daydreaming plays the
role of an intermediate condition between dreaming as such and everyday
perception, which again indicates the loose boundary between imagination
and perception. The unique characteristic of daydreaming is that it mani-
fests as imagined emotional meaning. Most of human life in the flow of con-
sciousness is, in fact, such ongoing daydreaming, a point that did not escape
Freud’s notice (Bernet 1996), and it is also fundamental to the practice of
mindfulness and meditative quiescence (Samatha) in the Buddhist tradi-
tion, as will be discussed. Morley (2000) has recently shown that daydream-
ing is amenable to a first-person analysis by self-report and interviewing,
revealing a complex network of relations between self-world relationships,
while contributing a useful example of the application of phenomenologi-
cal method to the analysis of human consciousness.

Such an extension of the perceptive act on the basis of phenomenologi-
cal investigation and its consequent mixing with imaging implies that the
two acts are not fundamentally different. Now the distinction between po-
sitionality and neutralization belongs to the so-called early, or static, phe-
nomenology, which emphasized a stratification of different acts of con-
sciousness. Instead of maintaining a sharp and static opposition between
perception and imagination, Husserl’s later view offers an account of the
dynamic constitution to their relationships. The question then is not, which
are the features that distinguish perception from imagination, but rather,
how does perception become an imaginary act, and, conversely, how does
imagination become a perceptual one? The emphasis here is on the mutual
transformation of one act into the other and vice versa (cf. Hua XXIII; see
also Depraz 1996b, 1998). In this respect Merleau-Ponty very clearly pointed
out the merging between perception and imagination, at best in The Visible
and the Invisible. All this opens a rich common ground with Buddhism
where dialogue will surely prove to be productive.

Through illusions and hallucinations one can analyze how perception
can be enlarged to become a kind of imagination, because it goes beyond



FRANCISCO J. VARELA AND NATALIE DEPRAZ

the common limits of what we usually call perception. Dreams provide us
with the reversed process: the dreaming consciousness is an imaginary con-
sciousness that produces images that look very much like perceptions, and
are sometimes even more intense. Thus there is a merging of perception
and imagination: imagination becomes here a more intense perception.
(On this matter, see Depraz 2001b, part 3).

2.2 IMAGINATION AND THE LIVING PRESENT

The intertwining between imagination and perception can now be ex-
plored in greater detail, in terms of the dynamic relationship at their emer-
gence in any moment of experience. Husserl realized that imagining as the
presence of the nonpresent is, in essence, a property of how the living, spe-
cious present is constituted. In every moment of now there is surely the just
present, which is full of the perceptual content. But one of the subtleties
that a careful phenomenology of the present reveals is that together with
that perceptual or (as we shall say) impressional consciousness of inner time
there is also another time consciousness that is proper to imagination, re-
membrance, and fantasy, which we will refer to as reproductive conscious-
ness (in Husserlian terminology this is called presentificational® conscious-
ness, but the term is awkward for the nonspecialist). In other words, the
very core of our temporality is an inseparable mixture of these two modes
of apprehension.

The mixture of these two concurrent forms of consciousness means that
they are constantly (at every present moment) emerging from a back-
ground that is prereflexive or prenoetic, that is, unconscious. From this
floating background a constant self-constitution shapes a living present
where the impressional and the reproductive coexist. This background’s ca-
pacity for such recurrent manifestations is reflected in its affective or emo-
tive quality, rather than being a neural or mechanical process. This can be
cast also as the performative nature of the memories acquired over a life of
habits or intense learning (Squire and Zola-Morgan 1996; Squire and Kan-
del 1999) and is, as we saw, also intrinsic to the generation of imagery from
a neuroscientific point of view.

However, such a dynamic view of the emergence of a lived present
should not make us forget the essential ways in which imagination and
memory (as reproductions) are also different from perception (as presenta-
tions). In memory an object appears in the present but as belonging to the
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past. It is thus an aspect of inner consciousness that mixes the past and
present without collapsing their temporal distance. Thus it is as if con-
sciousness doubles itself, which is why remembrance, or recollection, is very
close to reflection altogether. Imagination and visualization are manifesta-
tions whose relation as a reproduction of a previous perception is neutral-
ized or suspended, as if presentification never happened. In the same sense
that imagination cannot be reduced to perception, perception cannot be
derived from pure imagination. But it is fair to say that any perception is
codetermined by the possibility of its imaginary modification.

Thus, while memory and imagination are close cousins, they can be dis-
tinguished in inner consciousness. And what is interesting is that both
equally express, in an active fashion, the prenoetic background from which
they came. In other words, reproductive consciousness is the privileged
place for the manifestation of unconscious, sedimented habitus and desires.
The implications of this observation are very important (see Bernet 1996).

Once again, the conclusions of phenomenological analysis converge
with those of cognitive neuroscientific analysis, for both avoid the extreme
of ascertaining identity and difference and each discovers in its way their
common ground with other mental capacities. This common conclusion is
the result of a long history of philosophical analysis from the opposition
between Aristotle (who argued for the continuity between perception and
imagination) against Plato (who rather emphasized their differences),
down to Husserl and Sartre, with the notable exception of Kant. The above
discussion points to a converging historical resolution between the work
started by Husserl in the 1920s and modern cognitive neuroscience. Casey
(1976, especially p. 130) sums up very well the history of this tension.

2.3 RETURN TO NATURALIZATION: DOWNWARD CAUSATION

Global to local 'We are now in the position to go back and consider again
what we said in section 1.3 on “upward causation.” We examined there how
the brain/body could arise through large-scale synchronization to a flow of
consciousness in a succession of temporal segments, a string of now mo-
ments. We discussed how an integrated moment of the present appears as a
transient coherency-generating process of the organism. But the global nature
of this emergence can also be phrased in its reciprocal sense: the large-scale
integrative state that underlies a moment of nowness is capable of accessing
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any local neural processes. Stated bluntly, this means that a mental state has
agency and causal power over the very substrate that it needs to arise from.
In other words, a unitary emergence is, by constitution, a double, or two-
way, passage between two levels. This is key to the nonreductive type of nat-
uralization we are examining here. This global-to-local action is constitu-
tive because it shows up as order parameters in the dynamics and is
mediated by means of the reciprocal and extensive interconnectivities in
the brain and the organism itself. No extra ontological ingredients are re-
quired for this reciprocal, effective causation (see Varela 2000 for more on
this point).

In this sense it is clear that the neural events accompanying any cogni-
tive act are shaped and modified in the context of the rest of the neural
events related to, say, limbic and memory activation, bodily posture, and
planning. This is what we mean by “neuronal interpretation”: the genera-
tion of a mental-cognitive state corresponding to the constitution of an as-
sembly, which incorporates or discards into its coherent components other
concurrent neural activity generated exogenously or endogenously. In oth-
er words, the synchronous glue provides the reference point from which the
inevitable multiplicity of concurrent potential assemblies is evaluated, until
a single one is transiently stabilized and expressed behaviorally. This is a
form of neural hermeneutics, since the neural activity is “seen” or “valuat-
ed” from the point of view of the global emergence that is dominant at the
time. Dynamically this entire process takes the form of a bifurcation from a
noisy background to form a transiently stable, distributed structure bound
by synchrony.

The neural events that participate in this process of synthetic interpreta-
tion via synchronization are derived indistinctly from sensory coupling and
from the intrinsic activity of the nervous system itself. Whatever the mental
state thus produced, it will ipso facto have neural consequences at the level
of behavior and perception. For instance, if a visual recognition is inter-
preted in the context of an evasive emotional set and in conjunction with a
painful memory association, it can lead to a purposeful plan for avoidance
behavior, complete with motor trajectories and attention shifts to certain
sensory fields. This illustrates once again the key dimension of the view of
mental states we are offering here: there is a level-crossing reciprocity in
that a mental state as such (i.e., as a global interdependent pattern) can ef-
fectively act on neural events (that is, it can have downward causation, as
the phrase goes). For this to be more than a simple dualistic rehash, it is es-
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sential that the dominant interpretation be itself an emergent neural event,
hence the odd-looking part of the theory that requires neural events to be
the basis of interpretation of another class of nonsynchronous, less coher-
ent neural events appearing at another level.

Downward causation By their very nature, mental states make reference
both to our own experience (and thus require a phenomenological ac-
count) and to our biological makeup (and thus require a fully scientific ac-
count). Now we are in a position to ask the central question that animates
our inquiry here: How are these two accounts related to each other? What is
the specific nature of their circulation?

Cognition is not only enactively embodied but is enactively emergent, in
that technical sense that we just tried to sketch. Some people might call that
by various names: self-organization, complexity, or nonlinear dynamics.
The core principle is the same: the passage from the local to the global. It is
a codetermination of neural elements and a global cognitive subject. The
global cognitive subject belongs to that emergent level, and it has that mode
of existence.

Now this principle of emergence is normally interpreted with a rather
reductionist twist underlining only its upward causation (section 2.2).
What we mean is that many will accept that the self is an emergent proper-
ty arising from a neural/bodily base. However, as we have been arguing, the
reverse statement is typically missed. If the neural components and circuits
act as local agents that can emergently give rise to a self, then it follows that
this global level, the self, has direct efficacious actions over the local compo-
nents. It is a two-way street: the local components give rise to this emergent
mind, but, vice versa, the emergent mind constrains and affects directly
these local components.

To avoid thinking this is merely descriptive, let me provide an example.
We have been working with epileptic patients who have electrodes implant-
ed in their brains for future surgery. Thus, we have access to very detailed
electrical signals of the brain of a waking human. This makes it possible to
also analyze the moments that precede the crisis and, in fact, to predict its
occurrence some minutes before it takes place (Martinerie et al. 1998). This
is of course a good example of local properties (the local currents) leading
to a global state (the crisis) in a lawful manner. But we were also able to find
evidence for the converse: if a patient engages in purposeful, cognitive ac-
tivity (such as recognizing a visual form), we could see changes in the de-



FRANCISCO J. VARELA AND NATALIE DEPRAZ

tailed attributes of the local epileptic dynamics. This means the global state
has downward effects over local electrical activity in a very precise fashion
(Le van Quyen et al. 1997).

In brief, cognition is enactively emergent and is the codetermination of
local elements and the global, emergent cognitive subject. Mind is pervaded
by imagination and is not just about representing an “external world.” The
mind is about constantly generating a coherent reality that constitutes a
world through the dynamics of local-global transitions. Perception is as
imaginary as imagination is perception based, by now a familiar theme that
we recover from its dynamic grounds as nonlinear causality.

3. THE TIBETAN TRADITION OF MENTAL IMAGING
AS TRAINING AND THE PHENOMENOLOGICAL
IMAGINATIVE SELF-TRANSPOSAL

We are finally ready to address our last point where the contributions of
the Buddhist tradition are highlighted. The intertwining of the neurobio-
logical accounts of the living present and imagination and the phenomeno-
logical discoveries set the background from the Western tradition for the
rich terrain of imagining. A missing element in both science and phenome-
nology, however, is a thorough exploration of the pragmatic consequences
of such observations, that is, on how such human capacities are also a
means for human change and transformation.

It can be said that this dimension of imagining does not really need the
Buddhist tradition, since there is significant literature on imagery and
learning, for example, in sports training. Since memory is integral to im-
agery from neuroscience’s point of view, it follows that learning can be
brought to bear on stabilizing imagined contents, and thus to produce a de-
sired learning by repetition and coaching. It is also well known that many
structures (including the limbic system/mesial temporal lobe) participate
in so-called procedural memory. These are memories manifested in perfor-
mance and not conscious recall, as is the case of declarative memory
(Squire and Zola-Morgan 1996; Squire and Kandel 1999). Procedural mem-
ory is at the center of acquired habits and sedimented ways of life, particu-
larly in the emotional domain. This context makes it even more plausible to
follow the Buddhist tradition in its discoveries for learning through im-
agery that do not attempt a specific intentional result but rather a shift in
human traits in the entire range of social and individual life. It is precisely
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this hands-on, broad-based approach where one can learn from the Bud-
dhist tradition because it cannot be conceived apart from an effort directed
toward human transformation to unfold its full potential. For centuries we
know they have excelled in these pragmatic efforts and sustained a treasure
chest of methods and experience pertaining to human change. This is the
topic of this last section.

The role of mental imagining in the practices of the Buddhist tradition,
and especially in the Tibetan tradition of mental development upon which
we focus here, is all-pervasive. In fact, the entire tradition can hardly be un-
derstood at all unless one carefully analyzes the multiple effects and sources
of imagination as symbolization and of visualization as active imagining.
Recalling the discussion above, this tradition has thus exploited in great de-
tail the downward changes made possibly by the very constitution of the
living body as a unity of global and local influences, as something that is
both conscious and organic. Although at first the elaborate visualizations
and techniques might appear as an idiosyncratic or folkloric content, in
view of what the scientific and phenomenological analysis reveals this is a
very superficial understanding. Before we return to this point let us briefly
provide a sketch of practices and methods where explicit imagery figures
explicitly.

A variety of visualization methods The varieties of visualization can be
basically described in the traditional three-fold distinction between Thera-
vada, Mahayana, and Vajrayana approaches of Tibetan Buddhism. This
roughly corresponds to the basic foundation practices dealing with

1. cultivating the basic skill of mindfulness and nondistraction as an antidote
to the core ignorance of human life (Theravada),
2. the extension of a renewed awareness extended to the concerns for others in
our intersubjective constitution (Mahayana),
3a. the so-called preliminary practices (ngondro), intended to reconfigure one’s
psychophysical constitution, preparing or purifying one’s psychophysical
ground for Vajrayana, and
3b. the “advanced” methods of the Vajrayana tradition dealing with a radical

transformation of one’s psychophysical reality.

Here we will concentrate on the Mahayana practice of exchanging self-for-
others, but for the sake of context I will briefly touch on other imagery
practices in the Hinayana and Vajrayana schools.
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Samatha sitting meditation The very basis of the training of mind is, first
and foremost, grounded on cultivating the stability of attention. The exer-
cise of Samatha (pronounced “sha-ma-ta”), figuratively rendered as mind-
fulness practice (Skt. samatha; Tib. zhi gnas; Eng. “quiescence”),’ is based
on an examination of the nature of our mind and the origin of habitual
patterns by paying meticulous attention to every moment of appearance. In
other words, using the activity of mind to go beyond mind, looking at the
givenness of experience with a fresh, inquiring glance.

A $amatha meditation session is a highly structured event. We focus
here on what can be called the daily routine of cultivation for Samatha. This
is done regularly, during more or less prolonged sessions and over a long
period of time (at least a few years). The practice is carried out according to
an explicit method or technique, which has variants over different schools
in the Buddhist tradition, but for our purposes here I will deal as well as I
can with the common core they share. More precisely, I follow here the kind
of training I have received from various Kagyii-Nyingma schools. For a very
detailed description in a classical setting see Tashi Namgyal (1984), and for a
succinct modern presentation Trungpa (1995). Although unique in its own
way, this background shares much common ground with most other Bud-
dhist traditions.

The practice is, first of all, based on an attitude of nondoing, embodied
in a dignified sitting (on the ground or a chair). The posture is centered on
the straightness of the spine, the relaxed alignments of neck and arms, and
the hands resting on the knees or over one another. The eyes are open or
half-open, and the breathing is done through both nostrils and mouth.
Once settled into the basic posture, one follows the injunction to “merely”
follow what is going on, without engaging in it. Since breathing is ongoing,
breath typically becomes a guideline, as an attentional track (in other vari-
ants, a mental image is used as support for attention). Although this does
not mean that all other sensations, thoughts, and emotions stop, they are
considered as if from a distance, from a position of an abstract observer, as
clouds on the background of the foreground of the breathing followed into
the lungs and out the nostrils.

The cultivation of this mindful presence is done with or without an ex-
plicit support of visualization but always with an attentive following of the
breath. Some schools use active visualization for Samatha. Tsongkhapa, the
founder of the Gelug school, wrote extensively on this method in The Great
Treatise on the Stages of the Path to Enlightenment.” As he explains, the ob-
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ject to be used as support for visualization can be classified as 1. a mental
image (most typically, a Buddha image), the attention being focused with-
out further analysis, or 2. a mental image on the basis of which one culti-
vates insight beyond stable attention, and thus it is accompanied with con-
ceptual analysis (Wallace 1998:chapter 2). Tsongkhapa goes on to discuss
the way different mental images should be used depending on the individ-
uals’ abilities and obstacles.

This is the concise manifestation of the capacity being cultivated: mind-
fulness to what is happening in the present and the breath as the point of
focus. As all kinds of experiences appear within this attentive space, we ex-
plicitly redirect our attention “inwardly,” without engaging in the examina-
tion of their contents, their arising, emerging in full form, and then their
subsiding into the background again.

As distracting thoughts, emotions or bodily feelings arise, against the
background of sustained attention to breathing, we can become aware of
how much we waver from this focusing center. We realize that we are not
simply following our breath but have gone elsewhere in our experience,
wandering along in a chain of thoughts, fantasies, and daydreaming. As
soon as we note the sudden jolt of realizing we had not been following the
instruction, we simply let go of the distraction and come back to the
breathing, our engaged object of attention. This calls for the necessary fac-
ulty of introspective monitoring used to see if the mind has fallen into such
distraction. The Indian Buddhist philosopher Asanga asserts: “What is
mindfulness? The non-forgetfulness of the mind with respect to a familiar
object, having the function of non-distraction” (1971:6).

This practice of samatha entails an intelligent, active examination and
monitoring of the awareness of the breathing, not only as object of atten-
tion but as an assessment of our mental state, whether it is actually engaged
or not and in what quality. It is this reciprocal engagement of mindfulness
and introspection that provides the efficacy of the learning. In fact, the
quality of engagement changes constantly through a practice session. It can
typically become very excited (full of ideation) or very lax and drowsy.
There is rich and abundant literature concerning the skillful methods, ob-
stacles, and antidotes for this training in order that the practitioner eventu-
ally finds a balance between excitation and laxity, to a relaxed equipoise
(Trungpa 1980; Wallace 1998). Through this kind of sustained training,
guided by the experience of others over time, along with the accompanying
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methods that provide the learning path, one achieves a degree of stability in
$amatha.

The Vajrayana tradition The depth and richness of the ways in which
mental imagery is put into action reach an extraordinary degree of refine-
ment in Vajrayana, the tantric tradition of Tibetan Buddhism. This long-
standing tradition contains an accumulation of carefully selected visualiza-
tions that are claimed to touch on the most resistant core of people’s
obstacles to realization. In other words, Vajrayana exploits to its full extent
the dynamic self-organization of the mind and imagination that was laid
out in the beginning of this essay to encompass the local changes not only
in specific brain functions but also to the full extent of the phenomenolog-
ically integrated brain/lived body. The fruition is an opening to a direct ex-
perience of the open nature of being alive.

Tantric visualization embodies the marriage of a vivid yet nonexistent
presence. In spite of its imagined quality, such visualization is said to be
closer to our basic nature than so-called real perception. Thus, Vajrayana
deals with a symbolic reconstruction of one’s self. It follows that the mental
images chosen are not arbitrarily selected; the tradition has concentrated
on their detailed efficacy for inducing a transformation in the individual.
This know-how goes back to the tradition of Indian mahasiddhas, and its
detailed sources are hard to establish with historical accuracy. However, as
pragmatic tools, they are available to examination by all those who are will-
ing to engage with the discipline. Each visualization, directed to a specific
mode of transformation, corresponds to a particular imagined gestalt, typ-
ically with a central figure, or yidam. The visualization takes place in the
setting of an entire set of procedures, or sadhana. At the core of each
sadhana there is an initial phase of establishing the visualization, or “devel-
opment stage” (utpattikrama), always followed by a “dissolution stage”
(sampannakrama) into the open background. The development stage is un-
derstood as an instrumental approach, in that everything is included in the
sadhana’s practice: attitudes, gesture enunciation, and actions. One be-
comes a totality that is embodied in the yidam’s character (Kontrul 1999).

The reader familiar with the Vajrayana tradition will understand that we
are referring to an enormous domain only pointed at by the preceding
sketch for the purposes of this presentation. Given its depth and diversity, I
will not even attempt to address it further here; a detailed presentation of
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the relation between imagination and the Vajrayana tradition is a major un-
dertaking for the future. However, the overall background developed here
for a renewed understanding of imagination and its role in human trans-
formations can serve as a first step to more ambitious studies. Here, I will
stay closer to a more basic practice of visualization: the tradition of mind
training and the meditative technique called tonglen.

Mind training and tonglen The visualization training I will examine here
in more detail is traditionally referred to as mind training (lojong). The ori-
gins of this teaching date back to the coming to Tibet of a remarkable Indi-
an teacher, AtiiSa (982—1054) during the eleventh century, the period of
Buddhist renaissance in Tibet. He was known at the time as Khedrup Nyi-
den, one who has accomplished both scholarship and realization by prac-
tice. He evidently was also a brilliant teacher who left behind a very active
lineage, preserved by oral transmission. Atii§a’s core text was made widely
available in a compilation by his follower Geshe Chekawa Yeshe Dorje
(1101-1175) as a brief root text entitled The Seven Points of Mind Training, a
pithy summary for a path to develop the aspiration of awakened heart, or
bodhicitta, by cultivating one’s compassion and sensitivity to others with the
releasing and letting go of self-centeredness as an automatic habit. The
teaching took the form of “grandfatherly” advice: aphorisms to be applied
at every moment of life and specific techniques for more formal periods for
the cultivation of bodhicitta (Trungpa 1993; Wallace 2001). The teaching
spread to many other schools in Tibet and became known as the Kadampa
tradition. It is actively taught today, in particular in the Gelug order and the
Kagyti order. This latter tradition has been inspired largely by the remark-
able commentary written in the nineteenth century by Jamgon Kontrul the
Great, know as The Great Path of Awakening (Changchup Shunglam) (Kon-
trul 1987). The lineage of transmission of these Kadampa teachings was re-
ceived in the eleventh century by Gampopa, the founder of the Dakpo
Kagyii lineage, and transmitted through a succession of practitioners of
that order, to the contemporary teacher Chogyam Trungpa. It was from
him that Varela received the oral instructions for this practice that animate
what is discussed here (Trungpa 1980; Depraz received such instructions
from Varela himself).

Tonglen as practice: “Imagine all the people” Atiia’s root texts begins
with very evocative lines:
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All phenomena should be regarded as dreams.
Contemplate the nature of unborn insight.
Self-liberate the antidote.

Rest in the nature of basic cognition (alaya)

In postmeditation one should consider all phenomena as illusions.

Giving and taking should be practiced alternately. That alternation should be
put on the medium of the breath.

The last lines are a condensed reference to an explicit practice called tonglen
(Tib. gtong len). Tong means sending out, letting go, and len means taking
in. So sending and taking is the basis of this bodhicitta field training. Like
Samatha and yidam visualization, tonglen is an actual practice one should
conduct regularly and intensify its meaning by periods of intensive retreat.
It is only after such familiarization over the years that its fruits can be rec-
ognized. A cursory exploration or a weekend trial would not do, as is true in
any training in sports, music, and so on.

The practice should be done in formal sessions, lasting about thirty
minutes. Here is a procedural description, in three steps.

THIS DESCRIPTION constitutes one formulation of what has been trans-
mitted through the Kagyii lineage and should not be taken dogmatically.
Such descriptions are inseparable from detailed oral instruction, and each
person should pursue the practice according to one’s own individuality. It is
highly recommended not to engage in such practices unless the context for
its refinement and progress is available.

Mobilizing imagination in tonglen This traditional and celebrated prac-
tice has been cultivated, as we said, for centuries by a multitude of practi-
tioners. These accumulated experiences provide telling evidence that such
practices (done repeatedly) do lead to a progressive softening or weakening
of the automatic position of the “me-first” characteristic of our cognitive
ego, or self. The habit of self-interest is gradually replaced by an automatic
inversion of one’s position so the welfare of others spontaneously takes
precedence. Needless to say, in the practice itself the visualizations have a
quality of being discursive and fictitious, which they clearly are. But the key
point is to regard the imagined situation as if it were real and effective; the
exercise then seems to bring about an actual transformation in one’s consti-



TONGLEN

STEP 1: STARTING GROUND

The ground for this practice is an attitude of letting go and a light touch to one’s ex-
perience, whatever it may be, as a reminder of the emptiness of phenomena as the
ground.

STEP 2
Two-stage visualization:

STEP 2A

Begin the practice proper by closing the eyes and, in a sort of free association, just
allow any painful or emotionally charged recollections to come to mind. One can to
some extent trigger, or evoke, a situation that is pressing, or focalize on some specif-
ic contents such as someone’s illness and suffering or a recent personal painful
event. This pain need not necessarily be physical, bodily pain. It could be moral or
psychic pain such as depression, neurotic blockages, or external obstacles. The con-
tent is visualized in whatever form this comes and then stabilized and sharpened
into an image. It is essential this image be very singular and precise; a “general sense”
will not do. Typically this visualization is accompanied by an enhanced emotional
tone that might vary in each case.

Once the situation is visualized, begin the process of tonglen itself, by breathing
in the pain, darkness, sorrow, and heaviness of the chosen scene and breathing out
from one’s core openness, warmth, and release back into the person or situation. In
other words “exchange” means to replace oneself in the position of the person who
is suffering to provide space and relief to the other. Practice this exchange on the
medium of the breath for some time so that the specific situation evoked is felt to
the core.

STEP 2B
As the visualization in Step 2a become more or less established, proceed to extend
the same exchange and felt presence beyond the singular situation to a larger field
touching many other people (or sentient beings) who are in a similar predicament.
Make this extension literally by visualizing the multitude of such beings, known or
unknown, so that they populate the space before your mind’s eye in front of you.
Continue to provide release and comfort coming from your open core and absorb
into that core the quality of pain and suffering before you.

When this extension has become too abstract and diffuse, interrupt the practice,
make a fresh start, and cycle back to step 2a, perhaps with a different event or situa-
tion.

STEP 3: CONCLUSION
When it is time to finish the session of tonglen, one dissolves the visualization into
its ground and rests one’s mind in free-flowing mindfulness again.
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tution (physical and psychological) into further openness. Stages 2a-b play
explicitly on the interdependency between memory and imagination; the
distinction between the two is not obliterated but kept in active contrast.
Given the findings both in cognitive neuroscience and phenomenology
summarized above, the effectiveness and skillfulness of tonglen become
much more intelligible. The road of such Bodhisattva mind training is sure-
ly long, but what’s important is that it can be taken at all, and that this can
be mediated by explicit practices. Thus, tonglen thoroughly exemplifies the
skillfulness of imagining, an emotional training and moral transformation
based on know-how rather than on abstract moral injunctions.

It is essential to remark that tonglen is eminently a practice based on the
existing intersubjective nature of one’s experience. The exchange is possible
only because humans are already immersed in a network of empathic rela-
tions. One’s cognitive identity is inseparable from this foundation, as mod-
ern research is making more and more clear (cf. Thompson 1999), and phe-
nomenology has explored this also in great detail (cf. Depraz 1995). Thus,
we are dealing neither with a private self-absorption nor with visualization
akin to elaborate yidam symbols, as in Vajrayana. Tonglen seems to exploit
explicitly the fact that each person’s individual life is like a hologram of hu-
man social life, with its bonds and interpersonal circulation. Through this
training, which initially goes against the river of our phylogenetic heritage
of self-preservation, the opposite of a “private” thing, the true nature of ex-
perience comes to the fore. In this respect the tonglen practice meets very
closely the Husserlian imaginative self-transposal at work in empathy (Hua
I 1950a and Hua XV, no. 18) that Spiegelberg developed still more concrete-
ly in his Doing Phenomenology (see Depraz, Varela, and Vermersch 2001;
Depraz and Varela 2001).

4. BREAKING NEW GROUND

Drawing consequences It is now time to draw some conclusions from the
admittedly complex road we have followed. Perhaps the most important
conclusion we want to emphasize here is that as one brings together the em-
pirical and the experiential as corresponding mutual constraints, old du-
alisms disappear. The dualism of mind and matter as forever apart merges
into a new conceptual space where we see that, if one gives the local to glob-
al and the global to local their proper role, mind and experience reveal
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without any mysterious residue an effective or efficacious potential. Our
minds are enmeshed in multilevel causalities in the material basis of our
bodies, just as much as this organic basis is the substrate from which our
mind can be said to emerge. A purely one-sided emergence view that de-
prives experience of its active dimensions is bound to negate its under-
standing as a mere epiphenomenon.

Imagination is a privileged, detailed example for such a new framework.
It provides us with a unique case study where we can put into place (in an
unfinished form, to be sure) all the ingredients present in this important
entire phenomenon rather than a lopsided view. Let us summarize this itin-
erary, which is entirely cyclical:

= Brain-imaging studies of mental imagery reveal the following:

= Imagination is at the crossroads of many other mental capacities:
language, memory, motor actions.

= The physiological basis of imagining can be traced to a network of many
distributed circuits and sites, typically all those that are active during high-
level vision in active life. The specific networks that are active are highly
dependent on the imagining task being examined and the individual’s
style.

= The neurodynamical study of such large-scale phenomena reveals that the
large-scale integration of this multiplicity of brain/body sites appears as a
dynamic signature, or fleeting emergence, via synchronization for the
duration of moment of experience (upward causality).

= The globally emergent configuration of the organism, however, can be
reflected down as a local constraint on detailed physiological and even
genetic processes (downward causality).

The phenomenology of imagination reveals that:

= Imagination is clearly different from perception, but they appear to be
closely related.

= Imagination is part of a family of mental events that include memory,
fantasy, daydreaming, and dreaming.

» Perception and imagination work as complementary, or codefined, modes
of consciousness in any moment of the present lived moment. They
modify and condition each other.

= The transition points between the purely empirical and the experiential,
however, are crucial and must be analyzed at their appropriate levels of

dynamic patterns that provide a passage between the experiential and the
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observations from a third-person point of view. In other words, the gap
between neurons and experience remains forever.

= Imagination arises out a background of prereflexive, or unconscious,
sedimented habits, what paves the way for the intersubjective imaginative
self-transposal.

The Buddhist tradition implicitly shares most of these conclusions, but it
takes them into the realm of pragmatic implications for human
transformation.

= Tonglen constitutes a precise case of a skill to achieve change in one’s
spontaneous reactions and attitudes toward the other and the world.

» The transformation is induced by carefully selected visualizations that are
designed to induce changes in one’s associations and emotional responses.

= This transformation can be seen as based on the pervasive interlinking
between what appears in our experience in visualization (global) and the
basis of the appearing (our body/brain), which is revealed by studies on
brain imaging.

» The efficacy of such downward causation is evident in a long history of
practitioners and their transformation (and also echoed in a number of re-
cent studies on the brain’s plasticity, as, for example, in sports training and

child emotional development).

This cycle, we repeat, reveals the entire range and coherence of the phenom-
enon of imagining rather than merely one or another of its dimensions.
The three dimensions of the empirical, the experiential description, and
transformation practices form a coherent whole, not contradictory views.
They illuminate, rather than exclude, one another. Here we have attempted
to trace the phenomenon of imagining from the side of the material, never
abandoning its material support, and yet explore it in such a way that it
leads to the global level that manifests as first-person experience. On the
contrary, one could start from the full-blown efficacy of Buddhist visualiza-
tion practice and, by tracing the phenomenon without ever leaving its
specificity, open up, as it were, into its most detailed empirical level. This is
what can appropriately be called a neurophenomenological analysis, as
Varela has described elsewhere (Varela 1999).

Thus imagination is a perfect example of what we wish to call (with
Bruno Latour) a mixed object, like an alloy where the notion of “ridges” be-
comes irrelevant. There is only one phenomenon, and one can traverse it
from one to another of its qualities, from experiential or organic without
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rest or jump. There is no gap to bridge, only traces to follow, as we have
done in this essay. In other words, once the constitution of the natural ob-
ject is adequately understood in the phenomenological realm, pure experi-
ences can also be considered as belonging to a psychological consciousness
and hence belong to an organism. In this precise sense data rooted in lived
firsthand experiences are intrinsically open to a nonreductive naturalization.
This is a central thesis that animates the neurophenomenological research
project, which is possible only if the central issues of embodiment are of
central concern for cognitive science (such as the enactive approach), for
phenomenology, and with regard to first-person methods dealing with hu-
man transformation, where Buddhism excels. In fact, it is in the lived body,
broadly conceived, that one finds the “the close relationship” between expe-
rience and its grounding, both as lived body (Leib) and biological body
(Korper; see Depraz 1997). It is in this realm of events that we are given ac-
cess to both the constitutive natural elements familiar to cognitive science
as well as the required phenomenological data.

The notion of reciprocal constraints between the brain and experience
can now be more precisely presented by exploring the nature of mixed ob-
jects as such. This means that in the study of mind, any phenomenon is un-
derstood from the beginning as a mixed object, as if the real is also in deli-
cate balance between two avenues of discourse. On the one hand, we have
the avenue that seeks to naturalize phenomena (i.e., imagination) and that
leads directly to the account we can glean from science. On the other hand
we have the avenue that seems to make experiential, or phenomenalize the
empirical (i.e., the emergent patterns), by discovering in them one’s entire
experience (including our social history and language), which is always al-
ready present. This balancing act of traversing the route of naturalizing and
the route of experientially phenomenologizing is both possible and pro-
ductive. It requires the hard work of exploring with precision and discipline
the potentials in specific domains.

Notes

1. For a Buddhist account of the distinction between experience-evoked im-
ages and language-evoked images see Gen Lamrimpa 1999:32—38. This pas-
sage also explains the distinction between the basis of conceptual designa-
tion and the designated object.—Ed.

2. Imagination takes its roots from Latin imaginari, to copy. A mimetic quality
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is thus intrinsic to words that derive from this term (image, imagining). It is
unfortunate that the series of words stemming from the Greek phantasia
are not available in English, except in a narrow sense (fancy, fantasy), but
present in German as Phantasie or in French as fanstasme. This last group is
particulaly interesting for us since it is close to the root phainos, which gives
rise to phenomena.

3. Such a basic distinction dates back to Kant’s third Critique and is also men-
tioned by James 1890:44: “The imagination is called “reproductive” when
the copies are literal; “productive” when elements from different originals
are recombined so as to make new wholes”; and p. 45: “When the mental
pictures are of data freely combined, and reproducing no past combination
exactly, we have acts of imagination properly so called.” As for Husserl, he
details such a distinction between Bildbewusstsein and Phantasie in many
texts from Hua XXIII. See, for example, nos. 19 and 20.

4. See the discussion in Wallace 2000 that is implicitly written from the Mad-
hyamaka perspective.

5. This term has been introduced to translate the German Vergegenwiirtigung,
a key term for the analysis of present time consciousness (cf. Hua X). The
connotation is to focus on the qualitative jump between the immediate
present (Gegenwirtigung), presentations, and the past brought to bear in
the maintenance of a mental content, whence the reproductive nature of
this temporal mode.

6. This expressive rendering was first introduced by C. Trungpa (cf. Medita-
tion in Action [Boulder: Shambhala, 1972]) and is widely used today. It is
not, however, a strict translation that gives terms such as quiescence, peace,
attention, and recollection. The issue is not purely technical, as every inflec-
tion chosen is also a choice on the style of practice. For a recent presenta-
tion of $amatha, see Wallace 1998.

7. This text has been translated into English and is being published in three
volumes by Snow Lion Publications. The reader can also consult his more
concise, but equally authoritative, presentation of this topic in Tsongkhapa,
The Medium Treatise on the Stage of the Path to Enlightenment, translated
and copiously annotated in Wallace 1998.
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In this comparative study of the traditional Tibetan Buddhist discipline
of dream yoga and the modern psychological discipline of lucid dream-
ing, Stephen LaBerge juxtaposes two profoundly different worldviews.
Dream yoga is usually practiced within the context of Madhyamaka phi-
losophy and Buddhist Vajrayana, whereas the modern cognitive sciences
are usually practiced within the context of scientific materialism, which is
rooted in Cartesian dualisms. This worldview promotes an absolute di-
chotomy between mind and matter and between subjective and objective
phenomena. But the lack of parity in development of the physical sciences
and the cognitive sciences in the West has been largely responsible for the
current, widespread marginalization of subjective experience in the nat-
ural world and reduction of all mental events to states of matter.

In fairness, the same cannot be said of LaBerge’s psychophysiological
approach, which considers subjective experience to be the primary source
of information about consciousness and uses physiological data as con-
vergent evidence validating the testimony of introspection. The basic as-
sumption of psychophysiology, that mind interacts with physiology, un-
dermines the absolute distinction of subjective and objective phenomena.
As a lucid dreamer, LaBerge knows that the “realness” in experience is
not in the “external world” but in the mind. Nor does he assume that if it
is true some mental states are states of matter (i.e., brain states) the same
must be true of all.

A fundamental difference between dream yoga and modern tech-
niques of lucid dreaming is that the former encourages the trainee to view
all waking events as a dream, whereas the latter encourages “state checks”
during the daytime to see whether or not one is dreaming. Thus, Tibetan
Buddhism challenges the status of waking reality, suggesting that it is not
ontologically more real than the dream state. Although the lucid dream-
ing approach views dreaming and waking experience both as mental con-
structions, it assumes the essential difference between dreaming and wak-
ing perception is whether sensory input from a presumed part of reality is
absent or present.

When a Tibetan dream yogin claims to have had an out-of-body ex-
perience while dreaming, witnessing events in our communal “real”
world, is he experiencing a subjective illusion or is he actually moving
about within the objective world? While this question makes perfect sense



within the framework of Cartesian dualism, it is considered fundamen-
tally flawed from the perspective of the Madhyamaka. For in this context,
the so-called objective world, of which our experience in the normal wak-
ing state is allegedly “direct and true,” is but an intersubjective illusion. A
dream yogin, nevertheless, may be deluded. He may think he is having an
authentic out-of-body experience, witnessing the intersubjective world of
other people in their waking state. But in fact he may be experiencing a
singularly subjective state, in which there is no subjective participation
other than his own. Thus claims of out-of-body experiences can be stud-
ied scientifically not with reference to a purely objective world but rather
with reference to the intersubjective world of scientists and the general
public.

The issue of subjective versus objective realities is raised again in this
essay with respect to cakras and “psychic energy channels.” Are these
physical or mental, objective realities or subjective realities? From a mate-
rialist perspective the answer to these Cartesian questions seems quite ob-
vious: they are in all likelihood illusory, nonphysical, subjective con-
structs. But from a Buddhist perspective, once again, the flawed nature of
the questions obscures the actual status of these hypothetical phenomena.
While it is quite true that Buddhism has no theory of the brain and pre-
sents no third-person, objective account of the nervous system, its elabo-
rate theories concerning the cakras may be viewed as first-person, theory-
laden, phenomenological accounts of elements of the nervous system as
viewed with refined states of mental perception. From this perspective
these cakras do not fit into the reified categories of mind and matter or
subjective and objective. Nevertheless, the nature and functions of the
cakras may be tested pragmatically, as the yogin applies the relevant
Buddhist theories in his contemplative practice. In this way it may turn
out that the third-person, scientific account of the brain and nervous sys-
tem is complementary to the first-person, contemplative account of the
cakras and the psychic energies that course through them. This field of
dream yoga and lucid dreaming is an especially fertile one for interdisci-
plinary, cross-cultural research.



Here we are, all of us: in a dream-caravan.

A caravan, but a dream—a dream, but a caravan.

And we know which are the dreams.

Therein lies the hope. —Bahaudin

May I awaken within this dream,

And grasp the fact that I am dreaming

So that all dreamlike beings may likewise awaken

From the nightmare of illusory suffering and confusion.
—Surya Das

Steplien LaBerge

Lucid Drcaming em({ t[w >/oc3a 0{7 t[w Dream Statc:
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Until very recently Western science regarded “lucid dreaming”—dream-
ing while knowing that one is dreaming—as no more than a curiosity: at
best a metaphorical unicorn, rare to the point of being mythical, at worst,
an oxymoron (i.e., “How can one be conscious while asleep?”). Indeed, be-
fore eye-movement signaling (LaBerge et al. 1981; see LaBerge 1990 for more
references) provided objective proof of its existence, few sleep and dream
researchers were willing to credit subjective reports of lucid dreaming.
Probably the main reason was a widespread theoretical assumption that be-
ing asleep meant being unconscious; thus, claiming to be conscious of any-
thing at all during sleep, including the fact that one is dreaming, seemed a
contradiction in terms (LaBerge 1985, 1990). At least one philosopher went
so far as to contend that to say one is dreaming is “unintelligible; non-
sense— . . .an inherently absurd form of words” (Malcolm 1959:50).

In contrast, for more than a thousand years Tibetan Buddhists have be-
lieved that it is possible to maintain the functional equivalence of full wak-
ing consciousness during sleep. This belief is not based on anything as ten-
uous as theoretical grounds but upon firsthand experience with a
sophisticated set of lucid dreaming techniques collectively known as the
Doctrine of Dreams or dream yoga (Evans-Wentz 1958; Norbu 1992). I will
present in what follows a commentary on the currently available literature
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on dream yoga. Thus the scope of this article is narrower than a review of
lucid dreaming (for which see LaBerge 1985, 1990; LaBerge and Rheingold
1990).

On one hand, the twenty-five years or so of recent Western experimen-
tal and experiential research has yielded much more extensive knowledge
about the lucid dreaming state, including its psychophysiological character-
istics (LaBerge 1998), methods of induction (LaBerge and Rheingold 1990),
and theoretical basis (LaBerge 1998). On the other hand, the more than
twelve centuries of history accumulated in the Tibetan dream yoga tradi-
tion of intensive experiential observation has correspondingly greater
depth of meaning. As a result, it will be seen in this commentary that while
Western knowledge of the topic may surpass the Eastern teachings in a
number of technical details the most important aspect of dream yoga,
namely, its transcendental purpose—“enlightenment”—is difficult to even
frame in the terms of Western science.

Given that Buddha means “the awakened one,” it is not surprising
that lucid dreaming arises very naturally in Buddhism, providing both
a metaphor for enlightenment and a method for attaining the goal of
awakening:

The whole purpose of the Doctrine of Dreams is to stimulate the yogin to
arise from the Sleep of Delusion, from the Nightmare of Existence, to break
the shackles in which maya thus has held him prisoner throughout the eons,
and so attain spiritual peace and joy of Freedom, even as did the Fully Awak-
ened One, Gautama the Buddha. (Evans-Wentz 1958:167)

The Tibetan Buddhist point of view reverses the order of valuation of the
waking and dreaming states: while most Westerners consider the waking
state the only reality and dreams to be unreal and unimportant, in the East
the dream state is considered to have greater potential for understanding
and spiritual progress than the so-called waking state, and both states are
considered to be equally real or unreal. From this point of view a relativistic
metaphysics seems compelling:

If the feeling of reality in dreams is perfectly credible and if this feeling disap-
pears on waking, then there is no reason for not imagining life as a dream
from which one could also wake up. Already, one can dream that one is

dreaming and awake from one’s dream within the dream: thus a metaphysics
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of degrees of the real becomes necessary, an approach which it seems it will be

hard to avoid in the future. (De Becker 1965:402—403)

The original sources of the methods and doctrines on dream yoga are lost
in antiquity; according to some scholars, the teachings can be traced back
twenty-five hundred years to the Buddha himself (Mullin 1997). It is like-
wise claimed that a shamanistic pre-Buddhist lucid dream tradition existed
in Tibet (Norbu 1992; Tarab Tulku 1991). Be that as it may, the oldest certain
source of detailed teachings on Tibetan dream yoga is the work known as
the Six Doctrines or Yogas of Naropa (Mullin 1997). The six yogas include 1.
the doctrine of psychic heat, 2. the doctrine of the illusory body, 3. the doc-
trine of the dream state, 4. the doctrine of the clear light, 5. the doctrine of
the after-death state, and 6. the doctrine of consciousness transference
(Evans-Wentz 1958).

Naropa’s teacher, Tilopa (988-1069), is regarded as the compiler of the
six yogas (Mullin 1997). Most of Tilopa’s teachings were orally transmitted;
in the only extant text of certain authenticity Tilopa specifically attributes
the teachings on dream yoga to Lawapa of Oddiyana:

Know dreams as dreams, and constantly
Meditate on their profound significance.
Visualize the seed syllables of the five natures
With the drop, the nada and so forth.

One perceives buddhas and Buddha fields.
The time of sleep is the time for the method
That brings realization of great bliss.

This is the instruction of Lawapa. (Tilopa 1997:28)

Lawapa is said to have been born a prince in the eighth century in Oddiyana
but renounced his kingdom to travel the path of spirituality as a wandering
monk (Mullin 1997). According to tradition, he acquired his name, which
means “the blanket master,” by sleeping wrapped in his blanket in front of
the local king’s palace for twelve years without rising. It is said that all who
touched his sleeping form were miraculously cured of any of their illnesses.
In any case, we know that Lawapa passed on his teachings to Jalandhara,
who was the guru of Krishnacharya, a teacher of Naropa.

The earliest written formulations of the dream yoga are extremely con-
cise and even aphoristic; mostly they seem to be reminders of the much
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more extensive teachings transmitted orally from guru to disciple. The ac-
count from Tilopa (1997) just quoted is typical. However, over the many
centuries more and more details of the dream yoga appear in print. The
main source is “The Doctrine of the Dream-State,” a part of the volume ed-
ited by Evans-Wentz (1958) deriving from a compilation by Padma Karpo in
the seventeenth century.

“The Doctrine of the Dream-State” consists of four parts or stages
(Evans-Wentz 1958:215):

1. “Comprehending the nature of the dream-state” (i.e., that it is a dream, and
thus, a construction of the mind).

2. “Transmuting the dream-content” (practicing the transformation of dream
content until one experientially understands that all the contents of dream-
ing consciousness can be changed by will and that dreams are essentially
unstable.)

3. “Realizing the dream-state, or dream-content to be Maya” (i.e., that every-
thing that appears in the dream is a mental construction.)

4. “Meditating on the thatness of the dream-state” (Realizing that the sensory
experiences of waking consciousness are just as illusory as dreams and that,

in a sense, “it’s all a dream,” resulting in union with the Clear Light.)

Normally the dream yoga is preceded by a number of preparatory exercises.
These include the basic exercises practiced by those undergoing Buddhist
training as well as a specific preparation designed to “purify the mind”: es-
sentially a series of meditations designed to set one’s intention to a pure as-
piration for enlightenment (Gyatrul 1993). The essential frame of mind
with which to approach dream yoga is described as follows:

Then when you go to bed in the evening, cultivate the spirit of enlightenment,
thinking, “For the sake of all sentient beings throughout space, I shall practice
the illusion-like samadhi, and 1 shall achieve perfect Buddhahood. For that

purpose, I shall train in dreaming.” (Padmasambhava 1998:151).

The inner heat yoga is regarded as a prerequisite by some (e.g., Gyatso 1997;
Tsongkhapa 1997) but not all (e.g., Gyatrul 1993; Norbu 1992) commen-
tators. This is an important issue that needs to be addressed by anyone
seeking to adapt the dream yoga teachings to a Western context: what are
the recommended and minimal necessary prerequisites for these practices?
It is notable that the Dalai Lama recently stated that dream yoga can be
practiced
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without a great deal of preparation. Dream yoga could be practiced by non-
Buddhists as well as Buddhists. If a Buddhist practices dream yoga, he or she
brings a special motivation and purpose to it. In the Buddhist context the
practice is aimed at the realization of emptiness. But the same practice could

be done by non-Buddhists. (Varela 1997:45).

COMPREHENDING THE NATURE OF THE DREAM STATE

The doctrine of the dream state describes three types of practice aimed
at “comprehending the dream-state” (i.e., producing lucid dreams): the
power of resolution, the power of breath, and the power of visualization
(Evans-Wentz 1958).

THE POWER OF RESOLUTION

The power of resolution refers to resolving to maintain unbroken conti-
nuity of consciousness throughout both the waking state and the dream
state:

Under all conditions during the day hold to the concept that all things are of
the substance of dreams and that thou must realize their true nature. Then, at
night, when about to sleep, pray to the guru that thou mayest be enabled to
comprehend the dream-state; and firmly resolve that thou wilt comprehend
it. By meditating thus, one is certain to comprehend it. (Evans-Wentz
1958:216)

The daytime training, “sustaining mindfulness without distraction during
the daytime experience” is the opposite of the Western lucid dreaming in-
duction technique of reality testing in which one repeatedly questions
whether or not one is dreaming, with the aim of creating a habit that will
recur during the dream state (LaBerge and Rheingold 1990). Here is Gyatrul
Rinpoche’s description of the Tibetan technique:

During the daytime, one must sustain mindfulness without distraction. This
mindfulness is to constantly remind oneself that all daytime appearances are
nothing other than a dream. Throughout the different experiences during the
daytime reality, you just keep on mindfully sustaining the awareness, “This is
a dream, this is a dream, I’'m asleep and 'm dreaming,” and this will create a

habit. (1993:104)
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An experiment comparing the effectiveness of these two opposed yet relat-
ed techniques should certainly be done: is it better to focus on the differ-
ences between waking and dreaming, as in the Western approach, or on the
similarities, as in the Tibetan approach?

THE POWER OF BREATH
In the second practice, the power of breath, the procedure is as follows:

Sleep on the right side, as a lion doth. With the thumb and ring-finger of the
right hand press the pulsation of the throat-arteries; stop the nostrils with the
fingers [of the left hand]; and let the saliva collect in the throat. (Evans-Wentz
1958:216)

Falling asleep while engaged in this rather elaborate practice is likely to
present a challenge for most people; accordingly, Norbu (1992) recom-
mends that it be used only by those who fall asleep easily. However, a major
part of the desired effect is to maintain a certain degree of consciousness as
one falls asleep, making it necessarily more difficult (but not impossible) to
fall asleep, so in practice the requisite balance may be delicate.

The Evans-Wentz account of the procedure departs from the typical
practice: one is usually advised to close only the right nostril (Norbu 1992)
instead of both, as described above. Most commentators agree that sleeping
on the right side is optimal for lucid dreaming, although several claim this
is only true for men (e.g., Norbu 1992; Surya Das 2000; Wangyal 1998). For
example, Norbu asserts that “a woman should lie on her left side and try to
block her left nostril. . . . The reason that the positions are reversed for
men and women has to do with the solar and lunar channels” (1992:52—53).
Wangyal (1998:44) provides more explicit detail, explaining that according
to the Tibetan tradition there are three main channels through which
“pranic energy” flows: the “blue central channel . . . the channel of non-
duality” in which moves “the energy of primordial awareness” (Tib. rigpa),
the “white channel (the right in men and the left in women) is the channel
through which energies of negative emotions move,” while the “red channel
(the left in men and the right in women) is the conduit for positive or wis-
dom energies.” “Therefore,” Wangyal writes,

in dream practice, men sleep on their right side and women on their left in or-

der to put pressure on the white channel and thus close it slightly while open-
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ing the red wisdom channel. This contributes to better experiences of dream,

involving a more positive emotional experience and greater clarity. (44)

Considering the reasoning given, one suspects that the technique has not
actually been empirically tested in women, although it would not be the
first time that men and women have been shown to have typically opposite
organization of neuropsychological systems.

This practice might seem somewhat bizarre to Western scientists, and
the explanations even more so. However, it may be that most or all compo-
nents of the procedure have specific effects on the nervous system. For ex-
ample, pressing the throat arteries stimulates the baroceptors, lowering the
heart rate and perhaps facilitating rapid onset of REM sleep (Puizillout and
Foutz 1976) and hence “Wake-Initiated Lucid Dreams” (WILDs; LaBerge
1980). Mouth breathing may also favor WILD initiation by requiring a
higher level of the central nervous system control and perhaps a greater de-
gree of consciousness than nose breathing, given the fact that newborn hu-
man infants cannot breath through the mouth. Sleeping on the right side is
likely to stimulate a neural reflex evoked by pressure between the fifth and
sixth intercostal spaces that causes the dilation of the contralateral (left)
blood vessels and possibly also changes in cerebral laterality (Werntz et al.
1983). If this is the mechanism by which sleeping on the right side facilitates
lucid dreaming, one would expect that lucid dreams will be correlated with
the relative dilation of the left nostril.

Indeed, in a pilot study of nasal dilation laterality, sleeping posture,
and lucid dreaming, with seven men and eight women, all right handed,
LaBerge and Levitan (1991) found that, for women, lucid dreams were three
times as likely to be accompanied by left nasal dilation than right nasal dila-
tion. For both men and women, lucid dreams were three times more fre-
quent when sleeping on the right side than on the left. These results con-
firm the basic Tibetan claim that sleeping on the right side is more
favorable for lucid dreaming than sleeping on the left side, for men and wo-
men alike. Although this study found several gender differences (for exam-
ple, women reported relatively clearer thinking in dreams with the left nos-
tril open, while men reported relatively greater emotional intensity with the
right nostril open), it did not confirm the claim that women should sleep
on the left side. We are currently engaged in a replication study with a larg-
er number of right- and left-handed men and women.

I believe the relationship between the results of empirical study and Ti-
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betan method and theory illustrate a pattern that will be found in other
studies: namely, that the methods are more likely to be confirmed than the
theoretical explanations. The reason for that seems clear. The traditional
methods were probably derived mainly from actual experiences—in some
cases, by serendipitous observations—of what procedures produced the de-
sired effect. In other words, the methods were empirically based. Moreover,
ineffective methods are relatively easily recognized: if a sufficient number of
practitioners follow a procedure without the expected results, the suspicion
must arise that there is something wrong with the technique. In contrast,
the validity of the theoretical explanation of how the method is thought to
work is not likely to come into question as the result of observations of the
effectiveness of the method, especially not if the technique is effective. Tests
of the theory itself take place in a context outside the accepted paradigm
(Kuhn 1970).

The effectiveness of a psychophysiological technique can be tested
by careful observers of the contents of consciousness without the need of
any technology other than a well-trained mind and disciplined body. In
contrast, testing the validity of an explanation of that technique may re-
quire the extremely sophisticated technology needed for the visualization
and measurement of neural activity. As a result, the Tibetan Buddhist
tradition almost completely lacks any notion of the role the brain plays
in the activities of local mind, including perception, emotion, cognition,
and dreaming (Houshmand, Livingston, and Wallace 1999). In conse-
quence, Tibetan theorizing about, for example, the types of dreams and
how they arise (e.g., Norbu 1992; Wangyal 1998) sometimes exhibit a dis-
tinctly prescientific flavor and naiveté in striking contrast to the usual high
degree of sophistication of Buddhist thinking. The absence of a role for
the brain or nervous system casts doubt on the status of the entire system
of cakras and “psychic energy channels.” Is the cakra system in the body
or in the brain? Claims that the channels are nonphysical (e.g., according
to Wangyal 1998, “The channels that carry this very subtle energy cannot
be located in the physical dimension but we can become aware of them”;
44) are contradicted by claims (e.g., Wangyal’s paragraph quoted above)
that particular physical postures compress them. A possible alternative
explanation is that they represent structures in the central and periph-
eral nervous system, which may explain why “we can become aware of
them.”
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THE POWER OF VISUALIZATION
The third practice, the power of visualization, consists of the following:

Thinking that thou art the deity Vajra-Yogini [the feminine aspect of primor-
dial wisdom], visualize in the throat psychic-center the syllable AH, red of
color and vividly radiant, as being the real embodiment of Divine Speech.

By mentally concentrating upon the radiance of the AH, and recognizing
every phenomenal thing to be in essence like forms reflected in a mirror,
which, though apparent, have no real existence of themselves, one compre-
hendeth the dream.

. . . At nightfall, [strive to] comprehend the nature of the dream-state by
means of the visualization just described. At dawn, practice “pot-shaped”
breathing seven times. Resolve [or try] eleven times to comprehend the na-
ture of the dream-state. Then concentrate the mind upon a dot, like unto a
bony substance, white of color, situated between the eyebrows. (Evans-Wentz
1958:217—218)

The text recommends that the dot should be visualized as red if one is too
sleepy or as blue if one is too vigilant. If these means are insufficient to in-
duce lucidity, one is advised to increase one’s morning practice to twenty-
one pot-shaped breathings and twenty-one resolutions to comprehend the
nature of the dream state. “Then, by concentrating the mind on a black dot,
the size of an ordinary pill, as being situated at the base of the generative or-
gan, one will be enabled to comprehend the nature of the dream-state.”
(Evans-Wentz 1958:218)

There are many variations on what is visualized and where it is visual-
ized. Another text recommends,

Lie down to sleep with the resolve to apprehend your dreams. Let your behav-
ior be unhurried and calm. As for the mind, in your heart imagine a white,
stainless AH sending forth varicolored rays of light which melt samsara and
nirvana into light and dissolve them into the AH. Fall asleep with the sense of

a clear vision, like the moon rising in a stainless sky. (Gyatrul 1993:105)
Another source recommends

Visualize at your throat a four-petaled lotus with Om in its center, Ah in
front, Nu on the right, Ta in back, and Ra on the left. . . . First direct your
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interest to the Om in the center, then when you become sleepily dazed, focus
your awareness on the Ah in front. As you are falling asleep, attend to the Nu
on the right. When you are more soundly asleep, focus on the Ta in back.
When you have fallen fast asleep, focus on the Ra on the left. . . . While
sleeping, focus your interest on Om, and with the anticipation of dreaming,
without being interrupted by other thoughts, apprehend the dream-state
with your sleeping awareness. . . . If the seed syllables are unclear and you
still do not apprehend the dream-state in that way, focus your attention clear-
ly and vividly on a bindu of light at your throat; and with the anticipation of
dreaming, fall asleep and thereby apprehend the dream-state. (Padmasamb-
hava 1998:153)

Head, heart, throat, or lower? Four-petaled lotus with one to six letters, a
flame, a deity, or point of light (white, red, blue, or rainbow colored)?
Clearly there are more variations here than in the Kamasiitra. One wonders
whether the particular imagery assigned to specific areas of the body has
any objective reality. The same issue arises when one compares the Hindu
and Buddhist descriptions of the cakra system. The two systems generally
agree on placing psychic energy centers or cakras in the region of the head,
throat, heart, navel, and genitals, but they disagree on almost all the details,
including the number of cakras and the colors, syllables, number of petals,
elements, and functions associated with each (Mann and Short 1990).

OVERCOMING OBSTACLES TO THE PRACTICE

The Evans-Wentz text next presents guidance in preventing “the spread-
ing-out of dream content” (i.e., loss of the dream-state or awareness due to
premature awakening, poor recall, etc.). The clearest instructions are in
Padmasambhava (1998).

DISPERSAL THROUGH WAKING

“Dispersal through waking” refers to waking up immediately after be-
coming lucid, a typical problem for beginning lucid dreamers (LaBerge
1985).

To dispel that, maintain your attention at the level of the heart and below, and

focus your mind on a black bindu, the size of a pea, called the “syllable of
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darkness,” on the soles of both feet. That will dispel it. (Padmasambhava
1998:157)

The basis of this technique is apparently derived from the meditative prac-
tice of raising the gaze when too sleepy and lowering the gaze when too vig-
ilant (Lamrimpa 1995:83). Other sources recommend eating nutritious food
and performing bodily work or exercise until fatigued, resulting in deeper
sleep (Evans-Wentz 1958). As for the visualization described above, it
should be experimentally compared to the Western techniques for prevent-
ing premature awakening from lucid dreams already proven effective (i.e.,
“dream spinning”; LaBerge 1980, 1985, 1993).

LaBerge (1980) serendipitously discovered that spinning one’s dream
body when the dream begins to fade causes a return of stability to the
dream state. Presumably, this sensory engagement with the dream discour-
ages the brain from changing state from dreaming to waking. Research
(LaBerge 1993) has proven the effectiveness of spinning: the odds in favor of
continuing the lucid dream were about 22 to 1 after spinning, 13 to 1 after
hand rubbing (another technique designed to prevent awakening), and 1 to
2 after “going with the flow” (a control task). That makes the relative odds
favoring spinning over going with the flow 48 to 1, and for rubbing over go-
ing with the flow 27 to 1.

DISPERSAL THROUGH FORGETFULNESS

“Dispersal through forgetfulness” refers to initially becoming lucid but
then forgetting that one is dreaming and letting the dream go on as usual.

To dispel that, train in the illusory body during the day, and accustom yourself
to envisioning the dream-state. Then as you are about to go to sleep, do so
with the yearning, “May I know the dream-state as the dream-state, and not
become confused.” Also cultivate mindfulness, thinking, “Also, when I am ap-
prehending the dream-state, may I not become confused.” That will dispel it.

(Padmasambhava 1998:157)

The tendency to lose lucidity by forgetfulness or false awakenings is com-
mon with beginning lucid dreamers. In contrast to the practice above,
LaBerge (1985) recommends reminding oneself in the dream that one is
dreaming: repeating phrases like “This is a dream” or “I'm dreaming” until

243



044

Lucid Dreaming and the Yoga of Dream State

one has had sufficient experience so that lucidity is no longer likely to be
lost (LaBerge and DeGracia 2000).

DISPERSAL THROUGH CONFUSION

“Dispersal through confusion” means never becoming lucid at all be-
cause of a confused state of mind and resultant diffused awareness. In this

case,

during the daytime powerfully envision dreaming, and strongly emphasize
the illusory body. Apply yourself to purifying obscurations, practicing fulfill-
ment and confession, and performing the ganacakra offering. By forcefully
practicing pranayama with the vital energies, and continuing in all this, the

problem will be dispelled. (Padmasambhava 1998:158)

DISPERSAL THROUGH INSOMNIA

“Dispersal through insomnia” means failing to become lucid as a result
of failing to sleep (an obvious prerequisite!).

If sleep is dispersed due to powerful anticipation, and you become diffused as
your consciousness simply does not go to sleep, counteract this by imagining
a black bindu in the center of your heart. Bring forth the anticipation not
forcefully and just for an instant, and by releasing your awareness, without
meditating on sleep, you will fall asleep and apprehend the dream-state. (Pad-

masambhava 1998:158)

TRANSMUTING THE DREAM CONTENT

After developing the ability to induce and remember frequent and stable
lucid dreams, the next stage is to practice “transmuting the dream-content”
in a wide variety of ways:

Practice moving gross and subtle appearances of sentient beings and the envi-
ronment back and forth; increase one to many; gradually reduce many to one;
transform pillars and pots and so on into living beings, both human and ani-
mal; within the environment and its inhabitants change living beings into pil-
lars, pots and so forth just as you please; transform the peaceful into the

wrathful and the wrathful into the peaceful and so on. Increase and transform



STEPHEN LABERGE

in various ways whatever you like in whatever way you like. At night, recog-
nize the dream as a dream, and with your previous imagination and objects,
increase things as much as you wish, and change them in any way you like.
(Gyatrul 1993:82-83)

After gaining proficiency in control of dream figures and objects, the dream
yogi practices “visionary travel,” visiting any dream scene desired, typically
a Buddha field:

When about to sleep, visualize a red dot as being within the throat psychic-
center, and firmly believe that thereby thou shalt see whichever of the Realms
thou desirest to see, with all of its characteristics, most vividly. (Evans-Wentz
1958:220)

It is sometimes claimed that under certain circumstances one actually does
visit the place dreamed about. This is in spite of the general principle that
everything experienced in the dream is illusory.

By engaging in the technique of illusory dream deeds one projects oneself in
the dream state to a buddhafield and meditates there. But is this a reliable ex-
perience? Can one really project oneself to a buddhafield? [Perhaps.] . . . For
example, Lama Wonton Kyergangwa projected himself into the presence of
Guru Padmasambhava and received direct teachings on the Hayagriva Tantra.
Nonetheless such instances are rare and their validity is difficult to ascertain.

With dream experiences that arise as a result of the technique being ap-
plied through energy control, it seems that sometimes they are . . . valid and
sometimes not. When the method is conscious resolution, they usually are
not valid. (Gyatso 1997:65)

H. H. the Dalai Lama himself appears to believe in the reality of actual out-
of-body travel:

But it’s also said that there is such a thing as a “special dream state.” In that
state, the “special dream body” is created from the mind and from vital ener-
gy (known in Sanskrit as prana) within the body. This special dream body is
able to disassociate from the gross physical body and travel elsewhere. (Varela
1997:38-39)

Here as elsewhere, it is not always clear which body is being referred to.
How, by direct experience, does one distinguish between the body one ex-
periences, i.e., the phenomenal body or “body image” from that theoretical
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entity, “the gross physical body”? Does “travel elsewhere” really mean travel
in physical space or travel in mental space? How does Gyatso distinguish
valid and invalid projections, as mentioned above? These kinds of questions
are ordinarily answered by the aid of the convergent corroboration of inde-
pendent instruments or observers. How can introspection alone ever dis-
tinguish external reality from internal, phenomenal reality when the latter
is all that by definition can be observed?

In any case, with my colleagues (Levitan et al. 1999) I argue that the con-
cept of “out-of-body experience” is best understood, without the unproven
and unnecessary hypothesis of a dream body disassociated from the physi-
cal body, as a purely mental experience:

The worlds we create in dreams and OBEs are as real as this one, and, further,
they are unfettered by the constraints of the physical universe. In dreams, we
have the potential to explore the true powers of the mind without the limita-
tions imposed in the “real world” by the need to survive in a hostile environ-
ment. How much more exhilarating it must be to be “out-of-body” in a world
where the only limit is the imagination, than to be loose in the physical world
in a powerless body of ether! Freed of the constraints imposed by the physical,
expanded by the knowledge that we can transcend all previously known limi-

tations, who knows what we could be, or become? (p. 194)

REALIZING THE DREAM STATE TO BE ILLUSION

The next level of practice in dream control is to become fearless in the
dream, realizing that everything that happens in the dream is illusory:

Whenever anything of a threatening or traumatic nature occurs in a dream,
such as drowning in water or being burned by fire, recognize the dream as a
dream and ask yourself, “How can dream water or dream fire possibly harm
me?” Make yourself jump or fall into the water or fire in the dream. Examine
the water, stones or fire, and remind yourself of how even though that phe-
nomenon appears to the mind, it does not exist in the nature of its appear-
ance. Similarly, all dream phenomena appear to the mind but are empty of an
inherently existent self-nature. Meditate on all dream objects in this way.

(Tsongkhapa 1997:127)

Very similar practices are described in the Western literature on lucid
dreaming (LaBerge 1985; Tholey 1988) with special emphasis on trusting
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one’s lucidity by being willing to put the dream body “at risk,” since if one is
indeed dreaming what harm can come? The suggestion in LaBerge (1985)
that if there is nothing threatening in the dream, as one finds it, one can
(and should) go looking for trouble is also found in the Tibetan tradition:

Apprehend the dream-state and go to the bank of a great river. Consider,
“Since I am a mental-body of a dream, there is nothing for the river to carry
away.” By jumping into the river, you will be carried away by a current of bliss

and emptiness. (Padmasambhava 1998:156)

After becoming “thoroughly proficient” in the art of transforming dream
content, the yogi turns his attention to his own dream body: this he now
sees as just as illusory as any other element of his lucid dream. He now vi-
sualizes his own dream body in the form of a deity, and likewise all other
bodies in the dream are seen in their divine form (Evans-Wentz 1958:221).

While apprehending the dream-state, consider, “Since this is now a dream-
body, it can be transformed in any way.” Whatever arises in the dream, be it
demonic apparitions, monkeys, people, dogs, and so on, meditatively trans-
form them into your chosen deity. Practice multiplying them by emanation

and changing them into anything you like. (Padmasambhava 1998:155)

This transmutation of base metal to dream gold prepares the ground for the
final stage of dream yoga: transcending form altogether in mystical union
with the formless.

MEDITATING ON THE THATNESS OF THE DREAM-STATE

The fourth and final stage of dream yoga training is meditating upon
the “thatness” (voidness, primordial awareness, transcendent source of be-
ing) of the dream state. The text tells us that by means of this meditation
“the dream propensities, whence arise whatever is seen in dreams as ap-
pearances of deities, are purified” (Evans-Wentz 1958:222). The yogi is in-
structed to concentrate in the lucid dream state, focusing on the previously
visualized divine forms, and to keep his mind free of thoughts. In the
undisturbed quiet of this mental state, the divine forms are said to be “at-
tuned to the non-thought condition of mind; and thereby dawneth the
Clear Light, of which the essence is of the voidness.”

The last stages of the process of realization are summarized by Evans-
Wentz in a footnote as follows:
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[Thus, one realizes that the appearance of form] . . . is entirely subject to
one’s will when the mental powers have been efficiently developed by . . .
[the dream yogic practices]. In other words, the yogin learns by actual experi-
ence, resulting from psychic experimentation, that the character of any dream
can be changed or transformed by willing that it shall be. A step further and
he learns that form, in the dream-state, and all the multitudinous content of
dreams, are merely playthings of mind, and, therefore, as unstable as mirage.
A further step leads him to the knowledge that the essential nature of form
and of all things perceived by the senses in the waking state are equally as un-
real as their reflexes in the dream-state, both states alike being sangsaric. The
final step leads to the Great Realization, that nothing within the Sangsara is or
can be other than unreal like dreams. The Universal Creation . . . and every
phenomenal thing therein . . . are but the content of the Supreme Dream.
With the dawning of this Divine Wisdom, the microcosmic aspect of the
Macrocosm becomes fully awakened; the dew-drop slips back into the Shin-
ing Sea, in Nirvanic Blissfulness and At-one-ment, possessed of All Posses-
sions, Knower of the All-Knowledge, Creator of All Creations—the One
Mind, Reality Itself. (Evans-Wentz 1958:221—222)

The Eastern “Great Realization” that all phenomena are dreamlike has a
clear parallel in recent Western psychological and neuroscientific conceptu-
alizing of consciousness as a world model. According to this conception, the
intrinsic nature of consciousness does not vary from one state of con-
sciousness to another. Whether awake or asleep, our consciousness func-
tions as a model of the world constructed by the brain from the best avail-
able sources of information. During waking conditions this model is
derived primarily from sensory input, which provides the most current in-
formation about present circumstances, and secondarily from contextual
and motivational information. While we sleep very little sensory input is
available, so the world model we experience is constructed from what re-
mains, contextual information from our lives, that is, expectations derived
from past experience and motivations (e.g., wishes, as Freud observed, but
also fears). As a result, the content of our dreams is largely determined by
what we fear, hope for, and expect (LaBerge 1985, 1994, 1998; LaBerge and
Rheingold 1990).

From this perspective, dreaming can be viewed as the special case of
perception without the constraints of external sensory input. Conversely,
perception can be viewed as the special case of dreaming constrained by
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sensory input (Llinas and Pare 1991). According to this model, dreaming
should be phenomenologically more similar to than different from waking
perception, as the results of a series of studies directly comparing the con-
tents of consciousness in dreaming and waking (Kahan and LaBerge 1994,
1996; Kahan et al. 1997; LaBerge, Kahan, and Levitan 1995).

APPLICATIONS OF LUCID DREAMING FROM THE
PERSPECTIVE OF DREAM YOGA

It should be clear by now that the principal application of dream yoga is
nothing more nor less than enlightenment. This ought to be reason enough
to pursue lucid dreaming. Still, from the perspective of dream yoga there
are additional benefits of lucid dreaming described in the Tibetan tradition.

Tarthang Tulku explains one of the beneficial effects of lucid dreaming
on personal outlook as follows:

Experiences we gain from practices we do during our dream time can then be
brought into our daytime experience. For example, we can learn to change the
frightening images we see in our dreams into peaceful forms. Using the same
process, we can transmute the negative emotions we feel during the daytime
into increased awareness. Thus we can use our dream experiences to develop

a more flexible life. (Tarthang 1978:77)
“With continuing practice,” Tarthang Tulku explains,

we see less and less difference between the waking and the dream state. Our
experiences in waking life become more vivid and varied, the result of a
lighter and more refined awareness. . . . This kind of awareness, based on
dream practice, can help create an inner balance. Awareness nourishes the
mind in a way that nurtures the whole living organism. Awareness illuminates
previously unseen facets of the mind, and lights the way for us to explore

ever-new dimensions of reality. (90)

As we have seen above, the practice of dream control techniques is consid-
ered by many authorities in the Tibetan tradition to lead to the capacity to
dream anything imaginable. “Advanced yogis are able to do just about any-
thing in their dreams. They can become dragons or mythical birds, become
larger or smaller or disappear, go back into childhood and relive experi-
ences, or even fly through space” (Tulku 1978:76). Here is mentioned in
passing a fascinating possibility that raises several questions: to what extent
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is it possible to relive childhood experiences? How does this method com-
pare with hypnotic age regression?

Western studies of lucid dream control have so far established rather
more modest claims. For example, a study (Levitan and LaBerge 1993) in-
vestigated lucid dreamers’ abilities to carry out a variety of simple dream
control tasks ranging from looking at one’s hand, front and back, turning
on and off a light, checking one’s reflection in a mirror, entering the mirror
(“passing through the looking glass” as in Alice in Wonderland). All these
tasks could be performed by some of the lucid dreamers some of the time.
Perhaps the extensive visualization practice undergone by traditional prac-
titioners of dream yoga leads to much higher ability to manipulate the
dream imagery.

The wish-fulfillment possibilities of this degree of dream control may
seem compelling, but it may be that the more valuable applications of lucid
dreaming are elsewhere: “Dreams are a reservoir of knowledge and experi-
ence, yet they are often overlooked as a vehicle for exploring reality” (Tulku
1978:74). The lucid dream represents “a vehicle for exploring reality,” an op-
portunity to experiment with and realize the subjective nature of the dream
state and, by extension, waking experience as well.

One of the most interesting aspects of reality that can be explored is the
phenomenology of embodiment and various forms of subjective relation-
ships between “self” and “other.” As discussed by Wallace (2001), when we
dream nonlucidly our relationship with dream figures is intersubjective,
i.e., as if they exist separately from the self. But in lucid dreams one can en-
ter into an intrasubjective relationship to other dream figures by under-
standing that self and other are two as-if constructions within a single
mind. Tholey (1988, 1991) has described a number of fascinating accounts in
which lucid dreamers enter the bodies of other dream characters via a mo-
bile “ego-core.” The ego core is defined by Tholey as that location in the
phenomenal field from which one seems to experience the world. It is usu-
ally localized within the phenomenal body, typically at the experienced ori-
gin of the visual field, the “cyclopean eye.” It is possible to liberate this ego
core from its usual location within the phenomenal body by a variety of
means (e.g., destroying the dream body by fire, splitting, etc.) and then to
enter into the body of another dream character, apparently “taking control”
of that host body.

One might expect that entering deeply into the being of another in such
a manner ought to have considerable potential for enhancing empathy, and
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Tholey cites at least one case in which a lucid dream of this sort had exactly
the expected effect. A teenaged woman was in love with a young man who
was both friendly and pleasant, yet reserved with her. Before going to sleep
one night she spent some time wondering why he was so reserved towards
her. That night she dreamt that she was talking with the young man and
suddenly realized she was dreaming. She asked herself again why he didn’t
return her feelings and wanted to get an answer in the dream. At that mo-
ment she became aware of her spirit detaching itself from her body and
floating across the room and entering his body. It felt like she had taken
over all his bodily functions without him being aware of it. At first it felt
very strange and awkward, like driving a new car. But soon she got used to
being in his body and saw with his eyes, felt with his hands, talked with his
voice, and so on. From his perspective she saw herself standing in front of
him and, what is more, how he perceived her, the effect she had on him, and
the feelings he had for her. She saw that he was conflicted because, although
he was very fond of her and had noticed her feelings toward him, he did not
want to become romantically involved. She knew exactly what he was
thinking and why he had been so reserved with her. She realized he would
never return her feelings and then awoke. With her feelings sorted out by
the experience, she was satisfied with being the young man’s friend and felt
relief because the tension that had previously existed between them van-
ished completely following the dream (Tholey 1988).

Realizing that our experience of reality is subjective, rather than direct
and true, may have practical implications. According to Tarthang Tulku,
when we think of all of our experiences as being subjective, and therefore
like a dream, “the concepts and self-identities which have boxed us in begin
to fall away. As our self-identity becomes less rigid, our problems become
lighter. At the same time, a much deeper level of awareness develops”
(1978:78). As a result, “even the hardest things become enjoyable and easy.
When you realize that everything is like a dream, you attain pure awareness.
And the way to attain this awareness is to realize that all experience is like a
dream” (86).

Another aspect of reality that the lucid dream may allow us to explore
is those unexplained phenomena currently referred to as paranormal.
Dreams seem the ideal sphere in which to test how intentionality alters real-
ity. Also, if verified, the claims described above of veridical projections to
locations distant in space and time would have profound implications for
our understanding of the world.
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Finally, according to Tibetan lore, practice of the dream yoga provides
essential preparation for the dreamlike after-death state, allowing the yogi
to become illuminated at the point of death or to choose a favorable
rebirth.

It is said that by training in this transitional process of dreaming, as the tran-
sitional process of reality-itself and of cyclic existence are like the dream-state,
those transitional process will be apprehended. Moreover, it is said that if the
dream-state is apprehended seven times, the transitional process will be rec-
ognized. (Padmasambhava 1998:160)

The transition from waking to sleeping is regarded in the Tibetan tradition
as very closely analogous to the experience of death, and the dream-state is
considered the closest parallel to the after-death bardo state (Norbu 1992).
Thus, practice in apprehending the dream-state can make recognition of
the bardo state possible, something that may one day be of the greatest pos-
sible importance to all of us. At the least, it might make possible an experi-
mental phenomenology of the ego-death process.

DISCUSSION: PROSPECTS FOR FUTURE WORK

Some scholars seem pessimistic about the possibility that Westerners
can understand anything at all about the practices of dream yoga. For ex-
ample, Wendy Doniger writes that “LaBerge attempts to apply the Oriental
dream-control techniques of yogis and shamans to Western goals of im-
proving one’s life, or even, indeed, one’s lifestyle. But this cannot be done”
(1996:172). Why not? the reader may well ask. Unfortunately Doniger
doesn’t tell us. Instead, she switches to arguing that medieval yogis would
not be interested in pursuing Western goals. This seems a non sequitur, giv-
en that no one is suggesting that they should do so! What is at issue is
whether we can in the twenty-first century learn from practitioners of, say,
the tenth century. I believe that the answer is yes, because even though we
may widely differ in cultural heritage, we are all human, with similar
enough brains, and possess a Rosetta stone—experience. A similar issue is
discussed in LaBerge and DeGracia (2000) in which out-of-body experi-
ences and lucid dreams are considered to share a common essential criteri-
on, namely, a “reference to state,” while differing in semantic interpretation.

Be that as it may, to take up again Doniger’s point about goals, one typ-
ically has many goals in life, including getting enough food and air, raising
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a family, contributing to society, and obtaining whatever degree of enlight-
enment one can. Only in a limited view of spirituality are the goals of every-
day life contradictory to the goal of spiritual development.

Serinity Young (1999) also seems to misunderstand this important
point. In an appendix to her otherwise excellent review of the Buddhist
tradition of dreams, she attempts to show (in my view, unconvincingly)
that dream yoga and lucid dreaming are almost “totally different”: “The
context, content, method, and aim of these two practices [dream yoga and
lucid dreaming] remain totally different, however. And they certainly have
very different histories” (167). Young then goes on to present a limited and
rather fanciful history of lucid dreaming in the West, starting with Kilton
Stewart and ending with Patricia Garfield, apparently using Domhoft’s
Mystique of Dreams (1985) as her nearly exclusive source. The subtext?
Western lucid dreaming is the fruit of the claims of a liar (Stewart, accord-
ing to Young) being accepted by the credulous and self-deceived Human
Potential Movement.

Context. Dream Yoga: spiritual advancement takes place in a culturally and re-
ligiously supportive environment with at least a thousand-year history of
such practice. Lucid dreaming: practitioners work in isolation or in recently
formed dream groups, sometimes under the supervision of a trained psychol-

ogist, often not. (Young 1999:169)

The claim about lucid dreaming practitioners, if true, sounds like the sort
of knowledge that would come from an anthropological study. If such a
study exists, Young does not give the reference, and the claim appears to be
wholly unsupported. The statement about the context of dream yoga makes
one wonder how the context of Tibet one thousand years ago could be
identical to the context of Tibetan Buddhists in the West today. Still, it is
likely to be true that classical dream yoga is a less variable context than the
diverse collection of modern Western practices falling under the rubric of
lucid dream work.

Content. Dream Yoga: practitioners share Buddhist imagery with very specific
meaning. Lucid dreaming: dream content and meaning are often highly indi-

vidualized. (Young 1999:169)

Certainly, the world of a Buddhist monk of the tenth or twenty-first centu-
ry is likely to differ in many ways from the world of the archetypical West-
ern lucid dreamer. But so, too, are the worlds of the scientist exploring lucid
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dreaming experientially and experimentally and the scholar studying an-
cient manuscripts (in translation or otherwise) about lucid dreaming or
dream yoga.

Method: Dream Yoga: practitioners work with a guru and radically alter their
lifestyle by taking religious vows, forming an intention to achieve the religious
goal of enlightenment, and, often, living apart from others for years. Lucid
dreaming: practitioners work with an experienced lucid dreamer or simply

read a book on the subject. (Young 1999:169—170)

Two final methodological differences are that lucid dreaming may begin when
awake, and in Buddhism the time of nights [sic] one dreams is important.
(Young 1999:170)

These alleged “final differences” are in fact similarities. Some “Western” lu-
cid dreaming techniques (see LaBerge and Rheingold 1990:chapter 3) for
producing wake-initiated lucid dreams (WILDs) in fact derive from the
dream yoga tradition (e.g. Tarthang 1978). Moreover, time of night is a
widely established determinant of lucid dreaming frequency (LaBerge 1985;
LaBerge et al. 1986). Again one gets the impression that for some reason
Young wants to believe, and is grasping at straws in attempting to prove that
lucid dreaming and dream yoga are “totally different” (Young 1999:167).

Aim. Dream Yoga: the goal is spiritual advancement, reduction of attachment
to earthly pleasures, and, ultimately, dissolution of the notion of an enduring
self or world. Lucid dreaming: the goal is realizing earthly pleasures and
maintaining attachment to them—for instance, achieving sexual orgasm—or
attaining other psychological or practical benefits that enhance the sense of
self. Although lucid dreaming can be used for spiritual practice, its broad us-

age and its existential base set it apart from Dream Yoga. (Young 1999:170)

Young cites no research on the usage and “existential base” of lucid dreams
in the West, so it is difficult to take her claim seriously. Moreover, she blithe-
ly ignores the fact that in some Western writings (e.g., Bogzaran 1990; Kelz-
er 1987; LaBerge 1985; LaBerge and Rheingold 1990; Sparrow 1976) the spir-
itual dimensions of lucid dreaming are treated as the culmination of lucid
dreaming practice.

While it should be clear from the preceding that the findings of the East-
ern tradition are of great interest and value to Western researchers studying
lucid dreaming, it may be less certain that Buddhists have a corresponding
interest in and valuation of the results of Western science. That at least one
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very influential representative of Tibetan Buddhism, H. H. the Dalai Lama
values science is made unmistakably explicit in the following quotation:

For example, scientific investigation of the existence of a particular subject
may reveal a multitude of logical fallacies. If we then persisted in accepting its
existence, it would contradict reason. If it can be clearly proved that some-
thing that should be findable if it exists cannot be found under investigation,
then from a Buddhist point of view we accept that it does not exist. If this
somehow contradicts some aspect of Buddhist doctrine as contained in the
scriptures, we have no other choice but to accept that that teaching is in need
of interpretation. Thus, we cannot accept it literally simply because it has
been taught by the Buddha; we have to examine whether it is contradicted by
reason or not. If it does not stand up to reason, we cannot accept it literally.
We have to analyze such teachings to discover the intention and purpose be-
hind them and regard them as subject to interpretation. Therefore, in Bud-
dhism great emphasis is laid on the importance of investigation. (H. H. the
Dalai Lama 1997:169)

And so, too, is it in science. The fact that both traditions highly value care-
ful observation and lucid discrimination (cf. “and we know which are the
dreams”) provides the middle ground prerequisite to fruitful cooperation.
“Therein lies the hope.”

Note

I am grateful to Kenny Felder, the Fetzer Institute, and the Institute of Noetic Sci-
ences for financial support, to Alan Wallace for many illuminating discussions and
great patience as an editor, and to Mushkil Gusha for the usual reasons.
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Much has been made in recent years about the extraordinary progress in
technology that has enabled brain scientists to study the living brain as
never before. This rapidly increasing sophistication in the instruments to
study very specific brain processes is indeed remarkable and enables sci-
entists to gain fresh insights into the neural correlates of a wide range of
mental processes. But, to a crucial extent, such discoveries of mind/brain
correlations depend not only on third-person observations of the brain
but also upon first-person observation of mental processes. It is in this
juxtaposition of third-person and first-person modalities that one finds a
glaring lack of parity: while the third-person modes of observation and
experimentation are highly professional, rigorous, and increasingly so-
phisticated, first-person modes of observation and experimentation have
been left to amateurs—untrained “subjects” who are expected to have no
more expertise than a laboratory animal.

In this essay Matthieu Ricard presents the outlines for a contemplative
science that would rectify this problem by introducing sophisticated
means of exploring and transforming the mind firsthand through sus-
tained contemplative training. Taking the Buddhist contemplative tradi-
tion as a model for such a science, he points out that the fundamental
aim of contemplative science is to understand the mind through direct
experience. And the function of such knowledge is to purify the mind of
its “afflictions,” such as craving, hatred, and deluded self-centeredness,
and thereby discover a state of genuine well-being. Such happiness is not
a stimulus-driven pleasure, not even an intellectual or aesthetic joy, but a
way of flourishing that stems from our deepest nature as human beings.
That nature, according to Buddhism, is “pure awareness,” the experience
of which enables one to transcend self-centeredness and open to a deep
sense of altruism.

Ricard addresses a wide range of issues that may be explored by way of
a contemplative science, including the origins of consciousness, free will,
the relation between mental afflictions and genuine happiness, and the
false dichotomy of reified concepts of mind and matter. A central theme of
his essay is that a contemplative science can be—and for centuries in Ti-
bet actually has been—every bit as rigorous as the physical and life sci-
ences. The Buddhist tradition in particular presents precise modes of ob-
servation and a wide array of experiments that have been conducted for



generations and have yielded repeatable results. Such contemplative sci-
ence is presented not as a substitute for the modern cognitive sciences but

as a crucial counterpart to them, fulfilling aims that the methods of the
physical sciences were never designed to achieve.
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8

What is it that might best fulfill human needs? Science? Spirituality?
Money? Power? Fame? Pleasure? No one can answer such questions without
asking themselves what mankind aspires to most deeply, and what the very
purpose of life might be. Buddhism’s answer to that question is to point out
that, finally, what we all seek in life is happiness. But it is important not to
misunderstand the apparent simplicity of that observation. Happiness,
here, is not just some agreeable sensation but the fulfillment of living in a
way that wholly matches the deepest nature of our being. Happiness is
knowing we have been able to spend our lives actualizing the potential that
we all have within us and have understood the true and ultimate nature of
the mind. For someone who knows how to give meaning to life, every in-
stant is like an arrow flying toward its target. Not to know how to give
meaning to life leads to discouragement and a sense of futility that may
even lead to despair and the ultimate failure—suicide.

Happiness necessarily implies wisdom. Without wisdom it would be
impossible to put right the principal cause of what we perceive as unhappi-
ness—that is, persistent dissatisfaction dominating the mind. Such dissatis-
faction comes from an inability to overcome the mental poisons of hatred,
jealousy, attachment, greed, and pride, which arise from an ego-centered vi-
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sion of the world and from the attachment to the idea of a self that is so
powerful within us.

The other essential component of happiness is summed up in three
words: altruism, love, and compassion. Draw a line, on one side of which
you put yourself and on the other all living beings—the asymmetry is obvi-
ous. Just so, whatever happiness and suffering I experience is insignificant
compared to the happiness and suffering of others. And anyway, whatever
happens, my own happiness is intimately linked to that of others.

What is the need for a contemplative science? Is it not enough to try to
relieve all our problems materially? The conditions the external world af-
fords may well be vital to us in terms of our well-being, our comfort, our
health, our longevity—our very lives, even. The techniques and remedies
that work through material, external circumstances are important in bring-
ing us certain kinds of happiness. But none of them can bring us true, inner
well-being. Here it is the mind that counts, for the mind plays the essential
role in satisfaction and dissatisfaction, happiness and suffering, fulfillment
and failure. The mind is behind every experience in life. It is also what de-
termines the way we see the world. The mind is the window through which
we look out at “our” world. It takes only the slightest change in our minds,
in how we perceive people and things, for that world to turn completely up-
side down.

Someone in the throes of an overpowering feeling of hatred sees the
whole world as hostile. But his hatred only has to fade away for his view of
the world to change completely. “Where could I ever find enough leather to
cover the whole earth? But my leather sandal is enough to cover it wherever
I go,” says the famous Buddhist text The Way of the Bodhisattva.' If we sow
the thorns of our own hostility everywhere, we will never see the last of our
enemies. But, if we know how to protect the mind from hatred, all percep-
tion of those enemies will vanish of its own accord. It is at the inner causes
of poverty and conflict that contemplative science takes its aim.

It is certainly legitimate to look into the nature of reality, the universe,
the origins of life, how the body and the brain work—but it is impossible to
access a universe independent of our perception, our consciousness, or our
concepts. In fact, according to Buddhism, there is no such “parallel” world
that would be totally independent of our consciousness. To posit the exis-
tence of such a world is a gratuitous, unverifiable assumption. Interdepen-
dence means that everything is interconnected in a global, mutual causality
that naturally includes the animate and the inanimate.
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As Heisenberg said, “What we observe is not nature in itself, but nature
exposed to our methods of questioning.”> We can only perceive the world
through our senses and our thoughts. It seems only natural, therefore, to
look into what the nature of mind might be. So it is curious that the cogni-
tive sciences, as they have developed over the last century or two in the
West, have found it very hard to accept that in the final analysis the mind is
the only thing that could know itself. That distrust of the mind has led them
to conclude that no information apprehended and evaluated by the mind
alone could ever form the basis of any science.” In 1913 the American behav-
iorist J. B. Watson declared: “The time has come for psychology to get rid of
all reference to consciousness. . . .Its sole task is to predict and control be-
havior; introspection can take no part whatsoever in its methods.”*

The problem arises from the methods used. The first requirement for
the practice of a contemplative science is to have a suitable tool at hand
with which to work. An unstable mind, perpetually in motion, or a mind
weighed down by torpor, is of little use in such an undertaking. It is essen-
tial to acquire mental stability and clarity, for without those qualities the
mind is quite inadequate as an instrument with which to investigate its own
nature. That is the obstacle confounding those few psychologists who, in
the late nineteenth century, attempted to study the mind introspectively.
They lacked the indispensable prerequisite of having mastered the mind, an
achievement brought about only through long, sustained effort. Too little
time spent on personal experience was what led one of the founders of
modern psychology, William James, to declare that it was impossible to still
the flow of discursive thoughts.

When we observe our own minds, we can see that from morning to
night our thoughts never stop following one another in an uninterrupted
flow. It takes time to calm that chaos down. No contemplative would expect
to be able to master his own mind in the space of a few days, nor to experi-
ence its nature just through discursive thinking.

This indicates the need for training, the long and patient work that
a contemplative must undertake over periods counted in months and
years. This is not a question of blocking all the thoughts that might arise,
or of anesthetizing the mind, but of gradually freeing it from the perpetu-
al chain reaction of discursive thoughts. Inner calm is not a goal in itself
but simply makes it possible to examine in depth the nature of the mind,
which is the only way we can ever liberate ourselves from the yoke of the
ego and ignorance.
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How do we proceed? If we want to experience the ultimate nature of
mind directly, we have to be able to “watch” the mind. But when we try to
watch it those continually arising thoughts create interference, in the same
way that stirring up a pond with a stick spoils the clarity of the water be-
cause of the fine particles suspended in it, making it very difficult to see the
bottom. So the first stage is to begin to calm down the flow of our thoughts.

When we first try to gain some mastery over what happens in the mind,
our initial impression is that it gets more agitated, rather than calming
down. Our thoughts look like the water of a waterfall and seem to be more
numerous than usual. In fact, there are no more of them than before; we
have simply become aware of how many there are. Usually, whenever a
thought arises, another one follows on, and then a third, and so on, build-
ing up a whole chain of thoughts. For example, if we say to ourselves, “That
person was wrong to do that to me,” this thought will multiply itself many
times over, invading the mind and eventually leading us to say something
hurtful or carry out some act of violence. Like clouds building up rapidly to
form a huge, dark, threatening mass, those small thoughts gather more and
more strength and end up making us think that the world around us—
sometimes hostile, sometimes pleasant, sometimes neutral—is something
very solid.

If, instead of fanning those thoughts, we simply let them cross our
mind, the waterfall becomes a torrent, sometimes flowing over rapids,
sometimes through more tranquil stretches. The torrent then becomes a
peacefully flowing river, interrupted here and there by falls or eddies and
swirls in the current. This corresponds to a state in which the mind remains
calm, unless it is stimulated by the perception of external events. Finally, the
mind becomes like the sea in calm weather. Ripples of discursive thoughts
occasionally run over its surface, but in the depths it is never disturbed. In
this way we can reach a state of consciousness called “clear consciousness”
in which the mind is perfectly lucid, without being the plaything of any
thoughts.

That state of consciousness, reached only after months or years of perse-
verance, can subsequently be entered as often as we wish and becomes ha-
bitual. Consciousness devoid of any mental activity can then be directly ob-
served. This is not a new state of consciousness that we have created. We
have simply recognized the possibility of directly contemplating “pure
awareness,” the mind’s most fundamental component. It is something that
usually escapes us, as it is almost always blotted out by mental images aris-
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ing from imagination, memory, or perceptions of the external world. But a
seasoned contemplative is capable of observing consciousness dissociated
from any object and remaining in a state of inner simplicity. This is natu-
rally accompanied by a lasting serenity and finds its expression in a great
openness toward others.

Such an exercise makes it possible to understand that consciousness is
not a separate entity, endowed with its own existence, that might corre-
spond to an “ego,” or a “soul,” and thus to a “person.” That discovery has
profound repercussions on our perception of the world. Consciousness is
seen to be a perpetually changing flow whose ultimate nature, enlighten-
ment, transcends any conceptual activity.

Clearly, everything within us changes. We move on from youth to old
age, and our minds change and develop along with the experiences we
undergo. We nevertheless have the impression that there is something con-
stant in us that characterizes us as persons and lasts until we die. That im-
pression gives rise to the deep-rooted feeling of an independent ego, creat-
ing a gulf between ourselves and others. We have a natural tendency to want
to satisfy and protect this “me,” while similar attitudes in others are per-
ceived as threatening—or at best as tools, insofar as we can use them to sat-
isfy our own desires. Perceiving this solid “me” engenders a multitude of
mental events that wreak havoc on our inner peace. We get wrapped up in
the game of attraction and repulsion, from which arise desire, anger, pride,
jealousy, and lack of discernment. These mental poisons destroy our seren-
ity and prevent us from opening ourselves to others, enclosing us in a
prison of self-centeredness.

The contemplative must therefore analyze this idea of a self. It quickly
becomes apparent that the self cannot be identified with the body, being
present in neither the brain, nor the heart, nor the other organs of the body,
nor even in the atoms of which the body is composed. Could the idea of
“me” arise from the perception of the body and mind as a combined whole?
If so, it would be a mere label applied to an ever changing flow. Given that a
self with its own true existence cannot be identified in either mind or body;,
nor in both together, nor as something distinct from both of them, it would
be logical to conclude that it does not exist. As Alan Wallace puts it in
Choosing Reality,

Such empirical insights can have an extremely profound effect upon one’s in-

tuitive sense of personal identity. This in turn makes a major impact on one’s
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emotions, one’s way of regarding other people, and the manner in which one
responds to them. . . . There remains a difference between self and other,
but this distinction is of a conventional, not an absolute, nature. . . . The
sense of absolute isolation from the rest of the world is banished. The arising
of joy and sorrow may also be seen as dependently arising events, and this in-
sight leads to the cessation of selfish craving and aggression. In the absence of
these mental distortions one can explore ways of life that are in accord with
reality rather than at odds with it. If grasping onto intrinsic existence is the
fundamental mental affliction, realization of emptiness is the fundamental

cure.S

However, that mistaken identification with a nonexistent self is the result of
a long-standing habituation and could never be swept away for good in a
few minutes of meditation. We have to persevere with our analysis until this
new understanding becomes an integral part of us.

Let us go back to our examination of the nature of consciousness. Ac-
cording to Buddhism, consciousness is simply a function, a “mere appear-
ance” devoid of intrinsic reality, not an entity. However, on the relative lev-
el, there is a difference between a conscious unreality (mind considered as a
stream of conscious instants) and an unconscious unreality (the inanimate
world it apprehends).

Buddhism also distinguishes several levels of consciousness: gross, sub-
tle, and extremely subtle. The first one corresponds to the working of the
brain and the second one to what we intuitively call consciousness from the
point of view of our own experience: the faculty the mind possesses to in-
vestigate its own nature and exert free will. This aspect also includes the ex-
pression of tendencies accumulated in the past. The third and most essen-
tial level is called “fundamental luminosity of the mind.” It is a pure
knowledge that does not operate on the dual mode of subject and object
and does not involve discursive thoughts.

Consciousness is not simply a question of matter becoming more and
more sophisticated. Something physical by nature cannot turn into a cogni-
tive phenomenon. Between those two things there is a difference in kind,
and, in order to function, cause and effect must have a common nature. If
something could be born from another thing of a fundamentally different
nature, then everything could be born from anything.

Science explains clearly how, in terms of matter, increasing complexity
appeared in the living world. The simplest organisms developed the ability
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to move, which allowed them to approach a source of nourishment and to
retreat from danger. These simple tropisms gradually evolved into more
and more complex capacities for interaction with the external environ-
ment, leading to the development of a nervous system and culminating in
the evolution of intelligence. But this does not solve the problem of con-
sciousness itself, of which intelligence is only one aspect.

Neurobiologists believe that the meaning we make out of our experi-
ence of the world emerges from the continued activity of the body in a giv-
en environment, since the brain exists in a body that interacts with the
world around it. From their point of view, consciousness arises from this
constant interaction with the outer world, and it could thus emerge from
inanimate matter without requiring any additional ingredient.

If one considers emergence as involving both an upward and a down-
ward causation, as in Francisco Varela’s concept of “embodied cognition,”®
one can interpret emergence within the Buddhist perspective of an interac-
tion between the world, the body, and the various levels of consciousness.
The upward causation does not suffice for the body to create consciousness,
but it allows it to influence mental events. The downward causation allows
consciousness to influence the body.” Downward causation also allows con-
sciousness to mold what constitutes “our” world (the world we perceive as a
particular type of living being) according to the tendencies accumulated by
our consciousness during countless lifetimes.

The world is not, as idealists claim, a nonexistent projection of an exist-
ing mind. Yet, “our world” has been slowly shaped by the mind as a vase is
formed by a potter. This shaping corresponds to what Buddhism calls “col-
lective karma,” which makes human beings, for instance, perceive the world
more or less in a similar way, while our varied experiences within this world
correspond to our individual karma.

But what could distinguish consciousness from a mechanism that could
fully imitate the behavior of a conscious being? According to Buddhism,
only the subtlest aspect of consciousness possesses the inherent faculty of
nondual self-awareness. One calls this faculty the luminous aspect of mind,
because it can “illuminate,” or know, both itself and outer phenomena.

The difference between a computer and a purely biological conscious-
ness does not seem to be fundamental. In the case of a computer, whose sole
ability is to calculate, no one would consider attributing a consciousness to
it. It is obvious that it has no more consciousness than a heap of scrap iron
or an abacus of the kind still used in China to make calculations. In the case
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of neurobiological man, what reductionist biologists call consciousness is
nothing more than the mechanical functioning the brain.

The computer Deep Blue’s victory over Kasparov at chess made it obvi-
ous that such a combat between man and machine had little real signifi-
cance, for Kasparov’s defeat was not at all the defeat of human intelligence;
it was simply evidence of the limits in his calculating capacity. And it was
clearer than ever that this is one of the least important aspects of human
consciousness. As one American commentator said at the close of the tour-
nament, “Let’s hope Deep Blue would have been capable of celebrating his
victory over a bottle of champagne with Deep Pink!”

If consciousness were no more than the outcome of a physico-chemical
process, could it ever question its own nature? Specialists in cognitive sci-
ence say that the brain works in a much more flexible and complex way
than a computer functioning on a binary system. They offer a more dynam-
ic vision, according to which the interaction between the various biological
components of the brain causes the emergence of global states that can be
identified with consciousness.

Systems of artificial intelligence are able to learn and display self-or-
ganizing faculties, but would they worry about their future or rejoice at
functioning well in the present? To this question Francisco Varela answers:
“For the same reasons that life does.”® Where does the emergence of
“meaning” come from? According to Varela, once the organization of neu-
rons in the brain has reached a certain level of complexity, the meaning of
the world can emerge, the definition of an emerging principle being that it
can manifest qualities different from and superior to the sum of its com-
ponents. The emergence of meaning is possible only when the organism is
inserted into a particular environment. This meaning could therefore
emerge from robotic systems if they could learn by interacting with the en-
vironment similar to the way that meaning has appeared during the evolu-
tionary process of living beings. This is the hypothesis of Rodney Brooks
and others.’

It seems, however, that artificial intelligence can play but know nothing
of the spirit of playfulness. It can calculate the future but can never worry
about it; it can record the past but can never feel joy or sadness about it. It
does not know how to laugh or cry, be sensitive to beauty or ugliness, or feel
friendship or compassion. Above all, a mechanism without any conscious-
ness, whether a computer or a network of neurons, has no reason to ques-
tion its own nature. Why should a system of artificial or neuronal intelli-
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gence wonder what it itself might be, or what will happen to it after death or
when its batteries run out? Why should an “intelligent” robot spend hours
or days and months simply looking introspectively at consciousness to find
out what is its ultimate nature? A mechanical system, whether made of
metal or of flesh and blood, has no reason to begin asking such questions,
let alone find answers to them. Is the very fact that consciousness is capable
of wondering about its own existence not some indication that it cannot be
exclusively a mechanism, however sophisticated?

The question of free will is also one of the trickiest points of the reduc-
tionist approach. According to the neurobiological model, consciousness
can no longer have any power of decision. Anything that might look like a
decision is determined by a complex set of interactions between neurons;
free will is just an illusion. What we take for a conscious decision is the re-
sult of an evaluation made by the nervous system of the optimal response
to an external situation in terms of maximum contribution to the sur-
vival of the individual or the species. It could be an “egocentric” response,
when it favors the survival of the individual, or an “altruistic” response,
when it favors the survival of the species, sometimes to the individual’s
detriment (and let us not forget that all this is supposed to happen without
any consciousness!).

According to this theory, we have the illusion of acting, but what we
usually call consciousness is really only a spectator, a passive witness that
takes no active part in the workings of the brain and cannot influence the fi-
nal result of any calculations made by the neurons. In short, consciousness
has no power to make decisions.

Some people explain that we believe ourselves to have free will because
that is an illusion that has given our species an evolutionary advantage.
Such arguments leave unanswered the problem of who or what it might be
that experiences this illusory feeling of freedom. But as Christian de Duve,
winner of a Nobel Prize for medicine, says in Vital Dust, “If free will does
not exist, there can be no responsibility, and the structure of human soci-
eties must be revised. Very few among even the most uncompromising ma-
terialists are willing to drive this argument to its logical conclusion.” And he
sums up with the qualified opinion, “We still know too little about the hu-
man mind to affirm categorically that it is a mere emanation of neuronal
activity lacking the power to affect this activity”'

Finally, there is the conclusion of my former boss, the Nobel Price win-
ner Frangois Jacob, in his inaugural lecture at the College de France:
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Can knowledge of the relevant structures and the intelligence of the mecha-
nisms involved ever be enough to describe processes as complex as those of
the mind? Is there any chance that one day we will be able to specify in terms
of physics and chemistry the sum total of all the interactions giving rise to a

thought, a feeling, or a decision? Some doubt is surely permissible.

If consciousness took no part in decisions, what on earth would it be
for? Why does it observe us, and who does the observing? A bunch of robots
would manage just as well, and the existence of consciousness would just be
a completely free luxury, a bonus granted to man so that he can enjoy the
show.

If man is no more than his neurons, it is hard to understand how sud-
den events of deep reflection and the discovery of inner truths could lead us
to completely change the way we see the world or influence the direction
our lives take. There are criminals whose lives are dominated by hatred, and
who even kill each other in prison, but who suddenly realize one day how
monstrous their way of life has become. They say that the aberrant state
they have been in until that moment was something akin to madness. Any
such major upheaval would have to be accompanied by an equally deep,
sudden, major restructuring of the complex circuits of neurons that deter-
mine our habits and behavior. If, on the other hand, the continuum of con-
sciousness has a nonmaterial component, there is no reason why it should
not be able to undergo major changes quite easily—and much more flexibly
than a network of physical connections formed during a slow and complex
process.

The next question is, “Can the mind know itself?” This is a problem that
has preoccupied everyone who has tackled introspection, notably within
Buddhism, where it has given rise to frequent argument and debate. Com-
mon sense tells us that the mind can know itself. We are quite clearly capa-
ble of observing our own mental activity, of knowing whether our minds
are calm or agitated, and of identifying the thoughts crossing them. But log-
ic tells us that the mind cannot know itself—the mind, seen as an au-
tonomous entity, can no more observe itself than a sword can cut its own
blade or an eye see itself. So we would need a second consciousness to ob-
serve our thoughts, a third to observe the second, and so on ad infinitum.
This is the problem of the observer, which has led neurobiologists to the
conclusion that consciousness is nothing other than the very workings of
the brain and nervous system. That is a valid argument, if the mind is con-
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sidered to be an independent entity endowed with true existence. On the
other hand, if thought is seen as a function, as a continuing, interdependent
process, its faculty of knowing itself would be inherent in its very nature. It
is self-aware in a nondual way that does not involve a subject-object rela-
tionship, like a lamp flame that illuminates itself without needing any exter-
nal light source. If that is the case, self-awareness is only one instant of con-
sciousness out of many others, because in one individual there could not be
several coexisting streams of consciousness.

To come back to the purpose of contemplation, spending days and years
watching one’s mind and trying to determine its nature might appear to be
a pointless exercise. It might also seem pretentious to call such an approach
scientific. But it all depends on the goal one has in mind. If our aim is to
dissolve the negative emotions that constantly destroy our inner peace, if
our working hypothesis is that awareness of the ultimate nature of the
mind, and how thoughts arise, will allow us to dissolve those emotions, and
if experience shows that this is indeed what happens, it is certainly worth
the effort. If contemplative science can cure us of hatred and attachment as
effectively as aspirin can cure us of a headache, that would surely be a more
than worthwhile result.

Let me repeat, this is a long-term project, like acquiring any knowledge
or experience. The mind has gotten used to working in ways that maintain
it in confusion from which it is difficult to disengage. When a sheet of paper
has been left rolled up for a long time, it is not enough to flatten it out for a
second or two. As soon as you let go of it, it rolls itself up again. Persever-
ance is required. The effort is neither disordered nor arbitrary; it has its
own hypotheses, its own laws, and its own results. And for someone who
takes the trouble to put it into practice, certainty dawns little by little and
becomes no less compelling than the certainty derived from the discovery
of the physical laws governing external phenomena. The rigor of this inner
approach certainly justifies the term contemplative science. In the West, al-
though it has always been present in the Christian contemplative tradition,
it is not seen as one of life’s priorities. This is not the case in Tibet, where it
was the inspiration of an entire society for more than a thousand years. Un-
til the Chinese communist invasion in 1949, a fifth of the Tibetan popula-
tion lived in monasteries, retreat centers, and philosophical colleges and
made the spiritual life their principal activity. This is a fact probably with-
out parallel in human history. So it is not surprising that out of this large
number of people there emerged a few remarkable beings who progressed
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far along this path and attained unusual degrees of perfection. These sages
reached the certainty that it is possible to have direct experience of the state
of pure awareness and its continuity and that death is not the end of this
stream of consciousness but a transition from one state of existence to an-
other. Their certainty did not arise from a stubborn belief in any dogma,
nor from some unwarranted hypothesis, but from their own inner experi-
ence. It is a conclusion difficult to accept from a commonsense point of
view, as our materialist tendencies make us want to see things with our own
eyes. We find it easy to accept that a trained athlete can pole vault up to six
meters, an achievement totally beyond our ordinary capacities. But it is
much harder to accept that training the mind can also be taken very far,
and produce astonishing results, because it all happens in a domain invisi-
ble to us.

Buddhism suggests three criteria for determining whether a statement
can be accepted or not. The first is direct proof supplied by the immediate
observation of a phenomenon. The second is indirect, inferential proof of
the sort that makes it possible to assert, for example, that if there is smoke
there must be a fire. The third is valid testimony, like that which allows a
court of law to deliver a judgment, even in the absence of physical proof.

In the case of contemplative science, direct proof is afforded by the
transformation that occurs in a person who undertakes spiritual training
with sufficient perseverance. Inferential proof, for a Buddhist, is the way ex-
ternal perfection reflects internal perfection. Valid testimony is supplied by
spiritual teachers, those unusually accomplished contemplatives who in all
aspects of their character and behavior are manifestly worthy of confidence,
of whose words everything that can be verified through our own experience
is found to be true. With a little reflection it can be seen that this is not a
leap of faith. We often call on deduction of this kind. For example, when an
astronomer tells us what he has discovered, or a physicist explains the na-
ture of elementary particles, we feel confidence in their assertions and con-
sider their testimony valid, since a large number of scientists whose honesty
is not in doubt have reached identical conclusions. We nevertheless have no
way of verifying what they say, whether by their reasoning, which may well
be beyond us, or by their calculations, which are inaccessible to us. We
would have to undertake a long and arduous program of study to verify
their claims through our own experience; yet it seems much more likely
that they are telling the truth than otherwise.

Contemplatives follow a similar process. Their methodology is rigorous,
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and their findings corroborate those of others and stand up with just as
much strength as any mathematical reasoning. The texts of Buddhist con-
templative science are precise, clear, and coherent. Finally, cognitive phe-
nomena are just as real as physical phenomena. The contemplative life is
not a matter of familiarizing oneself with complex equations but of pro-
gressing with perseverance and coherence through the different stages of
inner experience, which make it possible to clarify knowledge of the nature
of mind. Anyone who makes the right kind of effort with the right attitude
will reach identical conclusions. They also show, outwardly, irreproachable
human qualities such as uprightness, lucidity, altruism, serenity, and inner
joy. In short, they are beings like the Buddha, any chink in whose armor is
impossible to find. It therefore seems natural to accept their testimony as
valid. When they say that the stream of consciousness can act on the brain
and nervous system without being reduced to mere neuronal activity, they
should not be taken lightly.

According to Buddhism, the conflict between materialist and idealist
points of view, between mind and matter, is a false problem. Most philoso-
phers and scientists, in fact, have seen things in terms of a Cartesian dual-
ism of “solid” matter and “nonmaterial” mind in opposition to each other.
But the dominant idea today among scientists is that such dualism infringes
the laws of conservation of energy by supposing that a nonmaterial object
can influence a material system. Such a view of things does indeed raise in-
soluble problems.

There are several ways of resolving that paradox. First of all, it could be
thought that consciousness is just a particular property of matter. It could
also be thought—and this is the approach that Buddhism adopts—that no
such duality exists, for neither consciousness nor the world of material phe-
nomena have any intrinsic reality.

It might therefore be useful to investigate the solid characteristics that
we invest matter with at first sight, for it is actually in reifying matter that
materialism comes up against its own failure to understand the nature of
mind. The history of ideas tells us that the first atomic theory was posited
by Democritus, who regarded his “hooked atoms” as the building blocks of
the universe. In fact, however, it was much earlier, in the sixth century B.c.t.,
that Buddhism had already set out an analysis of the notion of atoms that
was much more elegant. It was an analysis whose purpose was not to estab-
lish a physical science but to investigate the tangible nature of reality. Bud-
dhist logicians asked themselves if there could be indivisible particles
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(“atoms” in the etymological sense of the word) that are permanent, au-
tonomous, and endowed with true existence and might, in some way, be the
substance of the real world. They reasoned that an indivisible particle
would have to be the equivalent of a mathematical point, without any di-
mension. If they had any dimension, and hence sides or directions, they
would no longer be indivisible. Now, such particles could never be in con-
tact with other particles except by merging with them, because if they were
to retain their definition of being indivisible one particle would have to be
in simultaneous contact with the entirety of another, and that would mean
merging completely with it. A whole mountain of particles would therefore
be able to dissolve into a single one. Reasoning of this kind is essentially
aimed at breaking down our stubborn belief in the substantiality of things.
So, twenty-five hundred years ago, Buddhism set out the hypothesis that el-
ementary particles are neither solid nor endowed with independent exis-
tence but exist only in dependence on one another. Without making too
much of the parallels with modern physics, it is difficult not to be remind-
ed of Heisenberg, who wrote, “Atoms and the elementary particles them-
selves are not real; they form a world of potentialities or possibilities rather
than one of things or facts.”!" Modern physics has yielded data that also
lead us to doubt their solid reality. For example, we now accept that the
phenomenon we call an electron can appear both as a particle and as a
wave. While it is undeniable that the so-called electron has properties of a
particulate nature, as well as others more characteristic of waves, it would
nevertheless be hard to conceive of two more antinomic possibilities. Parti-
cles and waves are phenomena of totally different kinds. A particle is a lo-
calized object with a certain mass, while a wave is just the opposite.

Certain interference phenomena can only be explained by supposing
that the same particle passes through two separate holes at the very same
instant. This is an observation that defies our common sense, which takes
particles as having a localized material existence. The imprecision that sur-
rounds the constituents of the phenomenal world led Heisenberg to say
that “atoms are not things.”'? If one can thus question the solidity of the
physical world at the microscopic level, this should lead one to question as
well its reality at the macroscopic level.

Such an understanding of the nature of phenomena bridges the appar-
ently irreducible gulf between a so-called immaterial consciousness and a
so-called material physical world. Consciousness and phenomena are con-
stantly changing streams, interdependent and devoid of true existence, nei-
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ther one being any more or less real than the other. It is from this angle that
the Cartesian duality of physical and mental phenomena vanishes. This
does not mean, as we pointed out earlier, that, from a conventional and rel-
ative point of view, there isn’t a clear qualitative difference between the ani-
mate and inanimate and consciousness cannot be reduced to matter. In a
dream, for instance, although nothing is real, a difference remains between
the animate and the inanimate. Stones do not think, even in our dreams.

An irreducible Cartesian dualism would not allow the existence of an
interface between consciousness and the world, for those two would have
nothing in common. Consciousness would not be able to apprehend the
world, since in order to act on it and be influenced by it, there has to be a
dynamic relationship between the two. In brief, the duality of mind and
matter is not irreducible because both are devoid of independent reality
and partake of the interdependent globality of phenomena.

It is a principle of modern physics that mass-energy never completely
disappears in the material world—"“nothing is lost, nothing is created.”
What exists cannot entirely cease to exist; nothingness cannot modified,
however many billions of causes might be brought to bear on it. For this last
reason, Buddhism considers that the world can only be beginningless and
that an apparent beginning, such as the Big Bang of our present universe,
can only be an episode in a vaster process. Buddhism applies a similar rea-
soning to consciousness. According to Buddhist contemplatives, the flow of
consciousness of any sentient being, human or otherwise, cannot simply
appear out of nothing or disappear into nothing. Just as transformations of
matter always take place through causes and conditions coming from mat-
ter’s constituents and the forces that govern it, transformations of the
stream of consciousness take place through causes that share its nature,
too—that is to say, conscious ones. Consequently, the stream of conscious-
ness, being a function that perpetuates itself, must also be considered to
have neither beginning nor end.

This might seem to contradict the gradual evolution of intelligence in
the history of the cosmos. But that depends on what is meant by conscious-
ness, or by animate as the opposite of inanimate. When consciousness has a
physical basis (Buddhism also envisages states of consciousness that are not
associated with any form) and that basis is endowed with a complex struc-
ture such as that of the human nervous system, consciousness can be ex-
pressed in the form that we call intelligence. When the basis is more rudi-
mentary, consciousness is expressed in much less sophisticated ways.
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There is therefore no reason why the gross aspect of consciousness
should not be correlated with the brain’s chemical reactions, and give rise to
physical processes that act on the body, nor that such processes should not
in return influence consciousness. Such interactions last as long as con-
sciousness is associated with a body. Neurologists who deny that this could
be so are not speaking in terms of scientific investigation; they are express-
ing a metaphysical opinion. As Alan Wallace says, for the “hard” sciences,

all of reality essentially boils down to matter and energy subject to the mind-
less, immutable laws of nature. Life is reduced to an ephiphenomenal by-
product of complex configurations of chemicals; and mind is a coemergent
property of the organization of the neural system. Such physicalist reduc-
tionism is not simply a conclusion based upon scientific research. Rather, it
provides the metaphysical context in which such research and theorizing are

pursued.'?

For Galileo, all that did not concern the study of measurable and quan-
tifiable properties of material bodies (forms, numbers, and movements)
was not science. By its very nature the subtlest aspect of consciousness thus
escapes direct detection by the methods of investigation defined and used
by the physical sciences. Their mechanical, quantitative techniques were
never designed to be applied to unsubstantial phenomena. But not to be
able to find something using those parameters of physical measurement is
no proof of its nonexistence. We should not forget what Einstein said: “On
principle, it is quite wrong to try founding a theory on observable magni-
tudes alone. In reality the very opposite happens. It is the theory which de-
cides what we can observe.”'* That said, although the subtle or nonmaterial
consciousness is without substance, it is not nonexistent, being capable of
fulfilling a function. Consciousness carries within it the capacity to interact
with the body. There is therefore no reason why one should not be able to
study the interactions of subtle consciousness with its grosser aspects and
with the body.

Buddhist scriptures tell the story of two blind men who wanted to have
it explained to them what colors were. One of them was told that white was
the color of snow. He concluded that white was cold. The other blind man
was told that white was the color of swans. He concluded that white was the
swishing of wings. The story is a good illustration of how we usually per-
ceive the outside world. Light can be perceived as heat or as a source of col-
ors; it can be measured as a wave as well as being detected as a particle. But
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what is there to tell us that one of those characteristics represents the true
nature of light? To reflect in this way calls into question the possibility of
any independent reality or, in other words, any phenomenon independent
of other phenomena and the consciousness observing it. According to Bud-
dhism, the key to understanding the world is the idea of the interdepen-
dence of all phenomena, whether inanimate or animate. There is no reality
independent of all perception, no reality that defines itself by itself, as those
who believe in realism would hold. Nor are phenomena a projection of the
mind, as idealists think. Buddhism does not take an anthropocentric posi-
tion, according to which the universe was formed in order that life could de-
velop."” It observes that there is interdependence between our world and
the consciousness perceiving it. This is what is called the “middle way,”
which avoids falling into either materialism or nihilism.

The fact that all phenomena are related to one another, whether in the
fields of consciousness or matter, naturally implies a certain harmony be-
tween them. It is therefore possible to understand that the universe’s physi-
cal constants (Planck’s constant, gravitational force, etc.) are not incompat-
ible with the conditions that make it possible for life and consciousness to
exist. From this point of view, it would not be said that consciousness had
to appear to observe the universe and its beauty, nor that the universe is as
it is because it had to culminate in life and in humankind (a very anthro-
pocentric idea). Nor does it mean that life automatically had to arise within
the physical conditions defined by those constants, but rather that the uni-
verse and consciousness are two “coemergent” continua. Both continua are
necessary, since although they are interdependent and are part of one glob-
ality, matter cannot produce the fundamental aspect of consciousness.

Can science fulfill human needs? Natural sciences do not pretend, can-
not and will not give meaning to human existence. There is nothing wrong
with this, since such meaning is purely a matter of inner discovery. In fact,
science became immensely successful after it stopped trying to be an all-en-
compassing field of knowledge that would explain everything about every-
thing. It has focused instead on the study of natural phenomena and be-
came extremely efficient in finding, measuring, describing, and acting upon
such phenomena. The amount of knowledge that came out of this effort is
so immense that, in many people’s minds, it has eclipsed the idea that sci-
ence is not meant to answer a number of fundamental questions about the
meaning of our existence. This is not a failure of modern science, for it has
never been its purpose to help one find happiness and inner peace.
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A doctor’s prescription is not enough to cure a sick person, and, in just
the same way, a purely theoretical approach will not make us into better hu-
man beings. Any spiritual move we make should have two purposes: to per-
fect ourselves and to contribute something to others. The modalities of
spiritual life vary greatly from one tradition to another, but both of these
criteria need to be fulfilled. Returning to the definition of happiness as the
purpose of life, I would say that it results from the feeling of having fully ac-
tualized the potential for perfection that we all have within us, the potential
for wisdom, personal fulfillment, and altruism. That is how we can bring
about the union of wisdom and compassion, which is the very essence of
Buddhism.

Scientific and contemplative knowledge are not antagonistic to one an-
other. However, there is a hierarchy not to be overlooked. Science gives pri-
ority to understanding outer phenomena and acting on the world, while
contemplative traditions emphasize inner peace, the elimination of mental
suffering, and making the mind lucid, serene, and altruistic. One experi-
ences with things, the other with consciousness.

Once we are committed to a spiritual path, it is essential to check that
over the months and years we are actually freeing ourselves from hatred,
grasping, pride, jealousy, and, above all, ignorance. That is the result that
counts. The discipline that brings it about deserves to be called a science, in
the sense that it is a form of knowledge and—far from being useless infor-
mation—constitutes true wisdom.
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PART 3
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In this wonderfully succinct essay William Ames presents a comparative
analysis of Buddhism and physics, from the philosophical realism of the
Abhidharma to the ontological relativity of the Madhyamaka, and from
the classical physics of Newton and Maxwell to the breakthroughs of rela-
tivity theory and quantum mechanics. While the philosophical premises
of early Buddhist thought and classical physics are remarkably similar in
some respects, they are crucially different in others. Perhaps most impor-
tant, Buddhism is concerned with qualitatively understanding the world
of experience (loka), including both mental and physical phenomena, as
a means to eradicating the sources of suffering and achieving spiritual
awakening. Physics, on the other hand, quantitatively probes the nature
of the nature of physical phenomena as they ostensibly exist in the purely
objective world, independent of subjective experience, and this knowledge
is put to the use of technology and the mastery of the external world.
Moreover, while Buddhism is primarily concerned with the investigation
of mental phenomena, physics is solely concerned with physical phenom-
ena. Insofar as the whole of modern science is based on the paradigm of
physics, in the scientific view of the universe subjective mental phenome-
na are marginalized, relegated to the status of emergent phenomena aris-
ing out of objective configurations of matter.

Underlying both early Buddhism and classical physics is the assump-
tion of the radical duality between subject and object, between the system
of measurement and the measured phenomena. Both assume that the
physical world consists of elementary building blocks that exist by their
own inherent nature, independent of observation or measurement. But
in the Madhyamaka school of philosophy, regarded by many as the pin-
nacle of Buddhist philosophical thought, the independent existence of
both subjective and objective phenomena is challenged. All phenomena
are found to exist as dependently related events, “empty” of any intrinsic
identity of their own. In this view both subjective and objective phenom-
ena have only a conventional existence, relative to the mind that perceives
or conceives of them. The only invariant truth among all cognitive frames
of reference is that all phenomena are empty of an inherent nature, and
even emptiness itself is empty of an inherent nature. For this reason it can
be said that the essential nature (Tib. ngo bo) of all phenomena is their
very lack of an essential nature.



In a manner that invites comparison with the Madhyamaka view, ex-
perimental evidence in quantum mechanics indicates that the funda-
mental building blocks of the physical universe—quanta of matter and
energy—do not intrinsically bear either the qualities of particles or of
waves. Rather, the characteristics they exhibit depend on the system of
measurement by which they are detected. Moreover, their very existence
prior to measurement is highly abstract, presented as a probability func-
tion. Only when a measurement is made does a quantum phenomenon
come into “real” existence, a discovery that profoundly challenges the as-
sumption that the objective world of physics is simply waiting out there to
be discovered. Rather than viewing the elementary particles of the physi-
cal universe as discrete, independent, local entities, they may better be
characterized as nonlocal, dependently related events, arising in relation
to the system of measurement by which they are detected.
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Emptiness and Quantum ’Hwory

Emptiness ($@inyata) is a key concept in Buddhism, especially in Ma-
hayana Buddhism; quantum theory is the heart of contemporary physics.
Emptiness does not mean “nonexistence” but rather that all entities, in-
cluding ourselves, lack the independent identity we tend to assume that
they possess. Quantum theory has replaced the mechanistic worldview of
nineteenth-century physics with a view that offers far less support to naive

realism. To see what these ideas have in common, we begin by considering
Buddhism.

SOME BASIC BUDDHISM

The Buddha’s lifetime (c. 560—480 B.c.E.) was a period of great social and
political change in northern India. The use of iron led to an increase in pop-
ulation and wealth as people used iron axes to clear the forest and iron plows
to put more land under cultivation. Cities grew, and large kingdoms re-
placed earlier small kingdoms and aristocratic republics. Urbanization and
social change led to alienation and discontent and a questioning of older re-
ligious formulations. In this atmosphere new religious and philosophical
teachings proliferated. The doctrines of the Upanisads profoundly trans-
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formed what we now call Hinduism; and from among the various new
schools that arose at that time, Buddhism was to become a major world
religion.

The major elements of the Buddha’s teaching were an analysis of the
pervasive suffering in life and a proposal for a path leading to the end of
suffering. The Buddhist First Noble Truth of suffering has often been mis-
interpreted as meaning that all of life is overtly painful, an assertion that
contradicts common experience. Instead, the Buddha claimed that all
conditioned phenomena are impermanent, and thus even our pleasure
and happiness are unsatisfactory in that they are subject to change and
loss. Even neutral experiences, which provoke neither pain nor pleasure,
are unsatisfactory because of their conditionedness, which involves our
supposed selves in a complex web of causes and conditions whenever we
try to act.

Another famous Buddhist teaching is that all phenomena are “not a
self” or “without a self” (anatman). In the case of a human being, this
means that neither one’s body nor one’s mind is a self or under the control
of a self. The notion of a self is in fact rather slippery. Although we some-
times identify with our bodies or our thoughts or feelings or other mental
phenomena, at other times we speak of “my” body, thoughts, feelings, etc.,
implying that the self is something separate from these, something that
possesses them. We can imagine a self without any one of these kinds of
phenomena, though not without all of them.

In Buddhism body and mind are seen as a stream of impermanent phys-
ical and mental events. The body constantly changes and ages, while the
mind, with its perceptions, thoughts, feelings, etc., changes at each mo-
ment. Body and mind are like a river. The flow goes on, but there is no en-
during entity that we can point to. The flow itself is not a thing, and it is
constantly changing.

Body and mind are not under the control of a self because they are im-
permanent and because their changes depend on various causes and condi-
tions, many of which are independent of what the self may want. Moreover,
most Buddhists hold that there is no self apart from the body or mind that
could control them. When we observe ourselves, we find only the physical
and mental phenomena we call body and mind. Thus there is no evidence
for a self different from mind and body, and a self with neither a body nor a
mind makes no sense.
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DEPENDENT ORIGINATION

According to Buddhism, our minds and bodies and the external world
are all made up of impermanent, changing phenomena. This idea is closely
related to the Buddhist emphasis on causality. On the one hand, the fact
that things are dependent on causes and conditions drives the process of
change, because the causal factors are themselves constantly changing. On
the other hand, causality provides a source of order that prevents imperma-
nence from becoming arbitrary and chaotic. For example, given the neces-
sary conditions, such as soil and water and warmth, a rice seed will give rise
to a rice sprout, but never to a barley sprout.

Causality in Buddhism is expressed in the principle of dependent origi-
nation (pratityasamutpada). This principle is often formulated as a succes-
sion of twelve factors beginning with ignorance and leading, via craving, to
suffering such as old age and death. In its most general form, though, the
idea of dependent origination is stated in the following way: “When this ex-
ists, that comes to be; because of the origination of this, that originates.
When this does not exist, that does not come about; because of the cessa-
tion of this, that ceases.”

In other words, if A is one of B’s necessary conditions, then the occur-
rence of B is dependent on or conditioned by the occurrence of A. When A
does not exist, B cannot exist. (We should note that in Buddhism multiple
causal factors are always necessary to produce any given result.) To go back
to the traditional example of a rice sprout, the rice seed is considered the
cause (hetu) of the sprout, while the other necessary factors, such as soil,
moisture, warmth, etc., are causal conditions (pratyaya). A rice sprout orig-
inates only when all the causal factors necessary to its existence occur. When
the conditions necessary to maintain it are not all present, it ceases to exist.

Dependent origination is related to the idea of no self. The world is
composed of impermanent phenomena, but past and present phenomena
are related by the principle of dependent origination. The causal relation
between past and present provides for a degree of continuity and the possi-
bility of relative permanence. That is, because of causal regularity, things
may endure for some time with only minor changes, changes that we may
be able to ignore when carrying out the activities of our daily lives. Thus,
thanks to dependent origination, strict impermanence can be reconciled
with the sort of regularity and persistence of things that we observe in our
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ordinary experience. Buddhists generally do not think that we need to in-
voke selves or essences to account for the continuity in our experience. In
fact, they emphasize that our tendency to try to hold on to things as if they
had a permanent essence and to regard ourselves as real, enduring entities is
at the root of our suffering.

Dependent origination is also an impersonal process. Phenomena con-
dition other phenomena without there being an agent of actions or an ex-
periencer of results, though there may be mental and physical phenomena
that we are accustomed to think of as being someone’s action or someone’s
experience. Thus Buddhists have argued that our actions (karma means
“action”) can have results, including rebirth through successive lifetimes,
without there being any permanent self. What we call a self is a stream of
impermanent phenomena, causally interrelated by the fact that each mental
or physical event originates in dependence on other events.

ABHIDHARMA

The preceding survey of basic Buddhist teachings is very incomplete.
For example, I have said nothing about liberation or the path leading to it.
Nevertheless, the ideas mentioned so far will provide enough of a founda-
tion for the purpose of comparing emptiness and quantum theory.

Within a few centuries after the death of the historical Buddha, various
early Buddhist schools had developed elaborate descriptions of the mind
and the world, called Abhidharma. Abhidharma takes an analytical ap-
proach to the world. Living beings and physical objects are not considered
to be unitary entities. Instead, they are made up of more fundamental units,
called dharmas. The Sanskrit word dharma has many meanings, including
“law” and “teaching of the Buddha.” Here dharma is used in the sense that I
have been translating as “mental or physical phenomenon.” Dharmas are
impersonal phenomena, which may be either mental or physical.'

This use of the term dharma preceded the Abhidharma systems. The
siitras, or recorded discourses of the Buddha, as they have come down to us,
speak of dharmas, perhaps because the doctrine of no self made it neces-
sary to account for human experience in a way that did not appeal to the
notion of a self. As time went on, there would have been a natural tendency
to want to elaborate the teachings contained in the Buddha’s discourses in
order to extend the description and classification of things in terms of
dharmas. More ambitiously, there would have been a desire to explain
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everything in terms of dharmas and the relations among them. This desire
to make the Buddhist picture of the world complete and systematic proba-
bly accounts for the rise of Abhidharma.

Thus Abhidharma can be thought of as an attempt to systematize the
teachings in the Buddha’s discourses in terms of a consistent and complete
dharma theory (including a theory of causes and conditions). In Abhid-
harma dharmas are considered to be ultimate in the sense that they can-
not be analyzed further. Also, in Abhidharma, as in later Buddhism, dhar-
mas are impermanent not merely in the sense of being “not permanent”
but also in the sense of being strictly momentary. Dharmas last no more
than an instant, and the impression of objects that endure through time
is a sort of “cinematic” illusion produced by rapid sequences of similar
dharmas.

While we cannot go into the intricacies of Abhidharma here, there are
some more points that ought to be mentioned. One is that most of the
dharmas enumerated in the Abhidharma systems are mental. Because of
the overriding Buddhist concern with liberation from suffering, Abhidhar-
ma is primarily an analysis of our psychological experience rather than of
our experience of the physical world. Within psychology the emphasis is on
moral factors, on the psychology of meditation, and on the psychology of
the spiritual path. Nevertheless, Abhidharma never questions the reality of
the physical world, and a number of dharmas, such as sound and visible
form, are physical.

The idea of “two truths” appeared first within Abhidharma. In ordinary
language we describe the world in terms of objects like jars, but dharma
theory analyzes them into dharmas. Thus there is no jar apart from its con-
stituent dharmas of color, shape, texture, etc. Whatever disappears upon
analysis, like a jar, is conventional, or superficial, truth. In contrast, the
dharmas themselves cannot be analyzed into more basic constituents; if
they could be, they would not be considered dharmas. Whatever withstands
analysis (in other words, the dharmas) is considered to be ultimate truth.

Not only objects like jars but also persons like Bill Ames can be analyzed
into dharmas and thus are merely conventional truths. In his teachings the
Buddha often spoke about persons and objects, though at other times he
spoke in terms of dharmas. According to the Abhidharmists, when the Bud-
dha spoke in terms of conventional truth, he did so that his audience could
understand him. Abhidharma, on the other hand, always speaks in terms of
ultimate truth, that is, dharma theory. We will see the idea of the two truths
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reappearing later in the development of Buddhism, but with a quite differ-
ent content.

CLASSICAL PHYSICS

Before going on to later developments in Buddhism, I would like to turn
to physics and discuss classical physics because, as we shall see, it has some
interesting parallels with Abhidharma. First of all, what do we mean by
“classical” in the context of physics? Essentially, it refers to the body of ex-
periment and theory that began in the seventeenth century with the work
of Galileo and others and continued through the end of the nineteenth cen-
tury. The publication of Albert Einstein’s paper on the special theory of rel-
ativity in 1905 marks the beginning of modern, postclassical physics,
though a more radical break with classical physics came somewhat later in
the twentieth century with the development of quantum theory.”

Compared to ancient and medieval physics, classical physics makes
much greater use of mathematics in its description of how the physical
world works. For example, Newton’s second law of motion is expressed as
an equation: F = ma. This equation states that the force, F, acting on a body
is equal to its mass, m, multiplied by its acceleration, a. Acceleration is the
rate at which velocity changes. Thus the equation means that if the mass of
a body is constant, then the greater the force applied to a body, the more
rapidly its velocity changes.

One interesting point to note is that if the force is zero the acceleration
will also be zero, and the body’s velocity remains constant. (This is, in fact,
Newton’s first law of motion.) This principle stands in contrast to the sort
of “gut-level” physics we use in daily life, where we generally assume that an
object will slow down and eventually stop unless some force is applied to
keep it moving. This happens because friction is pervasive in our environ-
ment. But Newton, generalizing an idea of Galileo’s, realized that a better
theory of matter and motion could be constructed by making a different as-
sumption, namely, that a body will keep moving in a straight line at a
constant speed unless some force is applied to it. Friction is considered to
be an applied force. If friction were always present, this way of looking at
things might be somewhat artificial. Newton’s laws of motion, though, are
vastly superior in accounting for the motion of celestial bodies in space,
where friction is virtually nonexistent. Even where friction cannot be ig-
nored, Newtonian physics provides a consistent, quantitative way of taking
it into account.
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Thus classical physics represents a step away from our everyday view of
the world, though it is a small enough step that “common sense” can be
made to accommodate it with relatively modest revisions. Another feature
of classical physics that is already apparent from “F = ma” is that its mathe-
matical description of the world permits quantitative calculations of, for
example, the motion of a body under an applied force. In principle, the
equations used in classical physics permit one to calculate exactly the future
evolution of any collection of material bodies; in other words, classical
physics is deterministic.

In practice, though, exact calculations are usually possible only in the
simplest cases. Thus the predictions of scientific theories usually have some
fuzziness because of the approximations made in doing calculations. Like-
wise, experimental measurements always contain some experimental error,
and it is important to estimate the range of the error accurately. One is nor-
mally comparing, not only in classical physics but also in science generally,
approximate measurements with the results of approximate calculations.
Thus the predictions of scientific theories can be confirmed only as being
“within experimental error” An experiment will be unable to distinguish
between two competing theories if the predictions of both lie within the
range of experimental error.

Newton’s laws belong to the branch of classical physics known as me-
chanics, the study of matter moving under the influence of forces. Other ar-
eas developed later. In the nineteenth century it was realized that electricity
and magnetism are closely related, and James Clerk Maxwell developed a
mathematical theory of electromagnetism that gave a unified description of
electricity and magnetism. Like Newton’s mechanics, Maxwell’s theory was
deterministic, and, like Newton, Maxwell was able to use his theory to ac-
count for a wide range of phenomena. The greatest triumph of Maxwell’s
theory was his insight that light is a form of electromagnetic radiation.
Thus his theory was able not only to unify electricity and magnetism but
also to unify both with optics, the study of light.

Besides classical mechanics and electromagnetic theory, other impor-
tant areas of classical physics were thermodynamics (the study of heat) and
statistical mechanics. Thermodynamics developed important concepts of
energy and entropy, while statistical mechanics accounted for thermody-
namic phenomena such as heat and temperature in terms of the motion of
large numbers of particles.

Thus, by the end of the nineteenth century, the successes of classical
physics were impressive indeed. Not only had new theoretical understand-
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ing of the physical world been achieved and new phenomena predicted and
discovered, but scientific knowledge had also been applied to produce pow-
erful technological achievements. The idea became widespread that the
physical universe and perhaps all of reality could be explained as unchang-
ing particles of matter interacting by means of forces described by deter-
ministic mathematical laws.

CLASSICAL PHYSICS AND ABHIDHARMA

Despite some significant differences, Abhidharma and classical physics
can be seen as broadly similar. Both reduce the world to impersonal, rela-
tively simple units of analysis which are causally related to each other.
Whether the units of analysis are particles and forces, on the one hand, or
dharmas, on the other, physical objects and living organisms are seen as
just complicated combinations of these simple units.’ In classical physics
particles and forces are related by physical laws that are usually expressed
as equations. In Abhidharma dharmas are related by the various kinds
of causes and conditions summed up under the heading of dependent
origination.

For example, in daily life we may say, “There is a book on the table.” For
both Buddhism and physics this statement is only conventionally true. In
classical physics the book and the table are fundamentally a collection of
atoms interacting by means of forces. For Abhidharma the book and the
table are made up of dharmas that influence each other according to vari-
ous causes and conditions.

The units of analysis in both classical physics and Abhidharma are tak-
en to be ultimately real. The particles and forces of classical physics are
held to be really, objectively there; the same holds for Abhidharma’s view of
dharmas. Both dharmas, on the one hand, and particles and forces, on the
other hand, have definite, knowable properties. Though there may be some
practical problems, such as experimental error, the properties of both
dharmas and particles/forces are in principle well defined, with no inher-
ent fuzziness.

Of course, there are some important differences as well. The dharmas
are closer to our immediate experience than the mathematically described
particles and forces of classical physics. Dharmas are known through exam-
ining our own experience. Each dharma is said to “bear its own mark” by
which it is known. Particles and fields are known through being part of a
theory that is found to be consistent with experiment. The fact that the the-
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ory is formulated in mathematical terms makes it possible to derive quanti-
tative predictions that can be compared with quantitative experimental
results.

Another important point is that most of the dharmas are mental rather
than physical, whereas physics deals exclusively with the physical world.
(Whether life and consciousness can ultimately be explained in physical
terms is a separate question.) Another difference between Abhidharma and
classical physics is that dharmas are momentary, while the atoms of classical
physics are unchanging. In classical mechanics change is due to the motion
of atoms and to the forces that produce changes in motion. Finally, Abhid-
harma is part of the soteriological project of Buddhism. It helps us to gain
insight into how things really are and is thus part of the path to liberation.
While many people have had the idea that science contributes to human
betterment, strictly speaking, such an idea is not part of physics.

QUANTUM THEORY

Classical physics saw the world as composed of particles with definite
properties interacting according to deterministic laws, but by the early
twentieth century it was clear that classical physics had difficulty in ac-
counting for some phenomena. Some of these shortcomings of classical
physics led Einstein to devise the special and general theories of relativity.
Quantum theory was developed by a number of physicists, including Niels
Bohr and Werner Heisenberg, in an effort to explain other phenomena, es-
pecially phenomena on the atomic and molecular level, which could not be
accounted for classically.

Some of the predictions of quantum theory have been verified by the
most accurate experiments ever performed in physics, and, as a mathemat-
ical framework for calculating the results of experiments, this theory is uni-
versally accepted by physicists. On the other hand, there is considerable dis-
agreement about the interpretation of quantum theory, that is, what the
theory is telling us about the way the world is. Probably most physicists
simply use the theory while ignoring questions of interpretation, and here I
will try to discuss the features of the theory that are relatively independent
of one’s choice of interpretation.*

What are the most salient features of quantum theory? I think that any
list would have to include the following: quantization, wave-particle duali-
ty, complementarity, uncertainty or indeterminacy, probabilistic predic-
tion, the quantum measurement problem, and nonlocality.
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Quantization means that, in many circumstances, physical quantities
like energy, momentum, and so on can have only certain discrete or discon-
tinuous values. For example, in the case of an electron bound in an atom,
the electron in its orbit about the nucleus can have only certain discrete en-
ergies. This means that only certain orbits are possible and not others. In
contrast, in classical mechanics, a planet can orbit at any distance from the
sun.

In classical physics one has waves and particles, but there is no way that
something can be both. In quantum theory particles such as electrons be-
have like waves under some circumstances, and electromagnetic waves, for
example, sometimes manifest particle properties. One way of looking at the
quantization of the energy of electrons bound in atoms is to say that the
electrons are behaving as standing waves in a closed space. In such a case
only certain wavelengths are possible; in quantum theory there is a one-to-
one relationship between the wavelength of the wave aspect of a “particle”
and the momentum of the particle. Thus because the bound electron as
wave can have only certain wavelengths, the same electron as particle can
have only certain orbits. Similarly, electromagnetic waves behave in some
circumstances like particles called photons, with the momentum of the
photon corresponding to the wavelength of the electromagnetic wave.

Even in quantum theory one never sees something behaving as a wave
and a particle at the same time. This fact is known as complementarity. One
can choose to do experiments that bring out either the wave nature or the
particle nature of the object one is studying, but one will never observe
both in a single measurement. For example, in some types of experiments
an electron will act like a wave; in others it will act like a particle, but it will
never act like a wave and a particle at once. The difficulty for common sense
comes in trying to reconcile the wave behavior at one time with the particle
behavior at another.

Another way of looking at wave-particle duality is to say that an electron
in itself cannot be defined as either a wave or a particle. It can be said to
have a wave nature or a particle nature only in relation to a given experi-
mental situation. Thus at least some of the electron’s properties belong to
the electron’s context as much as to the electron itself.

In classical physics all the properties of a particle are well defined. An
electron’s position and momentum, for example, are influenced by external
forces, but there is no doubt that the electron does have a definite position
and a definite momentum at each moment. According to quantum theory,
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it is impossible to determine the position and the momentum of a particle
simultaneously with absolute accuracy. (This is an example of Heisenberg’s
famous uncertainty principle.) One often hears this fact explained by the
idea that we unavoidably disturb something when we measure it. A closer
analysis shows that quantum theory implies that the position and momen-
tum of an electron, for instance, are objectively indeterminate.” That is, it is
not that the electron really has a definite position and momentum but we
cannot know what they are; rather, the electron’s position and momentum
have a certain irreducible “fuzziness.”

The uncertainty principle is closely related to wave-particle duality. To
the extent that the electron can be considered as a wave, it is not surprising
that it usually does not have a definite position, since waves are spread out
in space.

In classical physics it is possible, at least in principle, to measure the
present state of a physical system exactly and then, knowing the forces act-
ing, to calculate exactly the future evolution of the system. (Here we over-
look the practical difficulties of measurement and calculation.) Thus one
would know precisely what the outcome of any future measurement per-
formed on the system would be. Quantum theory, on the other hand, gen-
erally gives only probabilities for the outcome of a measurement. It is im-
possible to predict, for example, when a particular unstable atomic nucleus
in a sample of a radioactive element will decay.

In other words, classical physics is deterministic, while quantum theory
is probabilistic. Nevertheless, in the case of many repeated measurements
or many individual quantum events of the same type, probabilities become
exact percentages and yield exact patterns of events, even if individual
events cannot be exactly predicted. In the case of a radioactive substance,
one can predict with great certainty that a certain fraction of the nuclei will
decay in a given amount of time, even though one does not know which
nuclei those will be. Thus, despite the probabilistic nature of quantum the-
ory, there is still room for certain kinds of definite predictions.

The probabilistic nature of quantum theory is reflected in its mathe-
matical formulation. In quantum theory the state of a physical system is de-
scribed mathematically by a “wave function.” For example, the wave func-
tion associated with an electron specifies the probabilities for different
possible values of the position, momentum, etc., of the electron; but in
most cases it does not give a single definite value. Thus the wave function
does not so much represent the wave nature of the electron as it represents
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something more abstract, a sort of wave of probability associated with the
electron.

As long as no measurement is made, the wave function changes in time
according to an equation known as the Schrodinger equation.® (Erwin
Schrodinger was another of the founders of quantum theory.) Interestingly,
the Schrodinger equation itself is a perfectly deterministic equation, just
like the equations of classical physics. The probabilistic element comes in
when a measurement is made. Just as an electron, for example, is never ob-
served to be a wave and a particle at the same instant, so its position or mo-
mentum is never measured to have more than one value simultaneously.
Rather, it will be measured to have one of the possible values allowed by the
wave function; but if more than one value is possible it is impossible to say
in advance with certainty which value the measurement will give. What one
can predict are the probabilities of the different possible values, as given by
the wave function. If one repeats the same measurement on many identical
quantum systems, the probabilities give the percentage of the measure-
ments that will show each of the possible values.

When a measurement is made on a quantum system, we get some defi-
nite value for a physical quantity such as energy or momentum. In between
measurements the wave function for the system generally shows multiple
possible values for a particular quantity. According to standard quantum
theory, the wave function tells us all that there is to know about a quantum
system. Thus, in between measurements, the physical quantities character-
izing a system have to be considered to be indeterminate in most cases. This
brings us to the quantum measurement problem. When a measurement is
made, how and why does an indeterminate state turn into a definite mea-
sured value? (We should note that this is a problem in the interpretation of
quantum theory. If we ignore the quantum measurement problem, we can
still calculate probabilities for the outcomes of measurements.)

A somewhat more formal way of looking at the quantum measurement
problem is the following: in between measurements, the wave function is
usually one that corresponds to multiple possible values for any physical
quantity. Immediately following a measurement, the wave function has
changed to one in which the measured quantity has only the measured val-
ue. The wave function then continues to evolve in time according to the
Schrodinger equation until the next measurement, usually returning to a
state in which the quantity that was measured has more than one possible
value.
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The abrupt change in the wave function when a measurement is made is
called the “collapse” or the “reduction” of the wave function. The wave
function collapses from a state in which multiple values are possible to one
in which only one value is possible. Thus the quantum measurement prob-
lem becomes, How and why does the wave function collapse when a mea-
surement is made? In one sense it is the problem of reconciling the deter-
ministic evolution of the wave function in the time interval between
measurements with the probabilistic nature of wave function collapse.

The final aspect of quantum theory that I want to discuss is nonlocality.
Classical physics conceives of the physical world as composed of separate
and distinct physical objects that interact with each other. When one adds
special and general relativity to classical physics, it becomes clear that none
of these interactions can travel faster than the speed of light. This fact is
called “locality,” meaning that a distant object cannot influence a physical
system instantaneously or in less time than it takes light to travel the dis-
tance between them.

The situation is more complicated in quantum theory. Suppose two ob-
jects interact with each other, move off in different directions, and later be-
come widely separated. According to quantum theory, the objects remain in
a strange way intertwined, subtly influencing each other instantaneously.
Due to the probabilistic nature of quantum theory, these “influences” can-
not be controlled and used to transmit a message faster than light. More-
over, even though the “influences” seem to travel faster than light, no matter
or energy is transported, so the theory of relativity’s ban on faster-than-
light speeds is not violated. In fact, rather than something traveling faster
than light between two distant objects, it may be that the objects are some-
how not separate, somehow fundamentally connected even though sepa-
rate in space.

This nonlocality, whether it is thought of as instantaneous influences
between distant objects or as inseparability of distant objects, seems to be
not only a property of quantum theory. In 1964 a physicist named John Bell
proved a theorem that showed that, in certain types of experiments, any lo-
cal theory would have to predict results that obeyed a certain restriction.
Such experiments were eventually done, and it was found that the results
violated the restriction Bell’s theorem placed on predictions of local theo-
ries. Thus the experimental results could not be accounted for by local the-
ories; a nonlocal theory is required. The results agreed with the predictions
of quantum theory (a particular nonlocal theory), but this is less significant
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than the fact that, even if quantum theory eventually turns out to be wrong,
it seems any physical theory that hopes to agree with experiment will have
to include nonlocality.”

MAHAYANA

In discussing Abhidharma, I alluded to the existence of more than one
early Buddhist school. Traditionally, there were said to be eighteen schools,
which differed on various points of doctrine and monastic discipline. (For
example, the Abhidharma of the Sarvastivada school recognized seventy-
five dharmas, while the Theravada school recognized eighty-two.) The only
one of these early schools to have survived to the present day is the Thera-
vada school of Sri Lanka and Southeast Asia.

Thus there was diversity within Buddhist thought from an early stage,
though the differences between the various early schools could be consid-
ered relatively minor. This diversity increased with the rise of Mahayana
Buddhism. (The earliest Mahayana siitras that still exist may date from the
second or first century s.c.e.) Though firmly rooted in early Buddhism,
Mahayana has its own characteristic emphasis on universal compassion,
which aims to liberate all sentient beings from suffering, and on wisdom
(prajia), which comprehends the emptiness of all phenomena. The
Mahayana ideal is exemplified by the bodhisattva, who, motivated by com-
passion, seeks to perfect wisdom and skillful means in order to attain com-
plete enlightenment for the benefit of all beings. Here, because of its em-
phasis on the idea of emptiness, we will focus on the Mahayana
philosophical school called Madhyamaka.

MADHYAMAKA

We have seen how classical physics was replaced by a theory that devi-
ates much more sharply from commonsense ideas. In Buddhism, too, Ab-
hidharma’s picture of the world was challenged by a more radical under-
standing. The Madhyamaka school was founded by Nagarjuna, who lived
around 150 or 200 c.t. Madhyamaka can be seen as a philosophy based on
the perfection of wisdom (prajiaparamita) sitras, some of which are
among the earliest Mahayana sitras. The siitras expound emptiness in a
discursive way, while the Madhyamikas® use systematic argument.

The Madhyamikas agree with the Abhidharmists that living beings and
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material objects have only a conventional existence. But they go further and
argue that even the dharmas themselves exist only conventionally. The
Madhyamikas base their argument on the fundamental Buddhist idea of
dependent origination. All conditioned dharmas arise in dependence on
causes and conditions. Thus, according to the Madhyamikas, dharmas have
no independent, self-contained existence and no intrinsic nature of their
own. They are said to be “empty,” meaning “empty of intrinsic nature.”

Here it is important to realize that emptiness does not mean that noth-
ing exists. This would amount to nihilism, a position that all Buddhists re-
ject along with the existence of permanent conditioned entities. It is unde-
niable we have experiences as well as thoughts about whether the
experiences are real or not. The question is how do phenomena exist, con-
ventionally or absolutely? By using the term emptiness the Madhyamikas
deny any absolute or ultimate existence of phenomena, but they do not
deny that phenomena exist conventionally.

Like Abhidharma, Madhyamaka speaks of two truths, but the content is
not the same. For the Madhyamikas the conventional, or superficial, truth is
the existence of dharmas in dependence on causes and conditions. The ulti-
mate truth is their emptiness or lack of intrinsic nature.

If emptiness means being empty of intrinsic nature, then a good way of
understanding the meaning of emptiness is to look at what the
Madhyamikas mean by intrinsic nature. (“Intrinsic nature” translates svab-
hava, literally, “own-nature” or “own-being.”) In his major work, the Miila-
madhyamaka-karika, Nagarjuna says, “Intrinsic nature is not contingent
and not dependent on another” (MMK 15—2ab) and “The alteration of in-
trinsic nature is never possible” (MMK 15-8cd). Thus the intrinsic nature of
a thing is what that thing is inherently, independent of any causes and con-
ditions. Intrinsic nature is unalterable because it is independent of all exter-
nal circumstances.

Why then do the Madhyamikas say that things have no intrinsic nature?
A good example is the heat of fire. Conventionally, and in the Abhidharma,
heat is the intrinsic nature of fire because fire is always hot. Heat is invari-
ably present in fire, independent of any other causes and conditions. In
contrast, water may or may not be hot, depending on causes extraneous to
the water itself. Thus heat is not the intrinsic nature of water.

The Madhyamikas do not deny this conventional usage of the term in-
trinsic nature, but they deny that heat is the intrinsic nature of fire in any ul-
timate sense. The heat of fire depends for its existence on precisely those
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causes and conditions responsible for the existence of the fire itself. The
heat of fire is thus contingent and dependent; and so, for the Madhyamikas,
it cannot be the intrinsic nature of fire or anything else. Likewise, no other
properties of fire qualify as an ultimately real, intrinsic nature. Fire ulti-
mately has no intrinsic nature, no independent and unchanging essence
that makes it what is.

The Madhyamikas hold that, as with fire, so all phenomena, all dharmas
have no intrinsic nature. Conditioned dharmas and all their properties oc-
cur in dependence on causes and conditions. Thus dharmas and their char-
acteristics are dependent and contingent. The existence of each dharma is
sustained by dharmas other than itself; no dharma is self-sufficient.

Another way of saying this is the following: because a dharma depends
for its existence on dharmas other than itself, it is nothing in itself, that is,
when it is considered in isolation from everything else. If we focus on a par-
ticular dharma in an effort to distinguish its own intrinsic nature from that
of other dharmas, we find that it disappears. The process of excluding from
consideration everything but the dharma in question removes the very con-
ditions on which its existence depends. Thus we do not find any inherent
identity in it, any intrinsic nature that makes it what it is and that is inde-
pendent of everything else.

We might also say that a dharma’s identity is not self-contained but re-
lational. And since the other dharmas to which it is related also exist only
relationally, there is no “fixed point,” no self-established entity anywhere.
Even dependent origination, even emptiness, the absence of intrinsic na-
ture, are conventional, relational facts and not ultimate entities. Emptiness
is itself empty of intrinsic nature.

As we have seen, the Madhyamikas deny that things exist by an intrin-
sic nature, but they do not deny that things exist in any sense. Nagarjuna
compares the way in which things do exist to the mode of existence of mi-
rages and magical illusions. Like such illusions, things appear in depen-
dence on causes and conditions, but they are not appearances of intrinsical-
ly existing entities. This is not to say that there is no distinction on the
conventional level between, say, physical objects and optical illusions. The
point is that both occur dependently and have no independent essence.

Thus emptiness, lack of intrinsic nature, in no way excludes causal regu-
larity, expressed in Buddhism by the principle of dependent origination. In
fact, most of the arguments that Madhyamikas give to support the idea of
emptiness rest on the fact of causality. Looking at it another way, one can
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say that if things had intrinsic nature causal relations would be impossible
because everything would be independent of everything else. In this sense,
it is emptiness that makes causality possible.

COMPARISON WITH QUANTUM THEORY

There is much more to say about Madhyamaka, but this should be
enough for the purpose of comparing it with quantum theory. We recall
that in quantum theory many of the properties of, for instance, an electron
are not intrinsic to the electron itself. They depend not only on the electron
but also on the type of experiment that is being performed.

In Madhyamaka, too, attributes are relational and not intrinsic. A dhar-
ma by itself has no nature, any more than an electron can in itself be said to
be either a wave or a particle. The major difference is that Madhyamaka is
more complete in its negation of intrinsic nature. In quantum theory some
of the properties of an electron, such as its rest mass, are intrinsic to it; and,
of course, physics deals only with the physical world. For the Madhyamikas
all phenomena without exception are empty of intrinsic nature.

There are other aspects of quantum theory that can be compared with
Madhyamaka. In quantum theory the observer does not play a purely pas-
sive role. Whether an electron behaves as a wave or a particle depends on
the type of experiment being done, and it is the observer who decides what
sort of experiment to do. Thus quantum theory seems to be describing
what the physicist John Wheeler calls a “participatory universe.” The ob-
server does not simply record an objectively existing electron. Instead, he or
she is partially responsible for determining what the electron is. As Wheeler
puts it, “No elementary phenomenon is a phenomenon until it is a record-
ed phenomenon.”"’

Madhyamaka has its own version of the “participatory universe.” In line
with the general principle of dependent origination, subject and object,
knower and known, observer and observed exist only in relation to each
other. Neither has an independent, “objective” existence. They are all empty
of any self-contained, intrinsic nature. Again, Madhyamaka is more thor-
oughgoing than quantum theory. Not all the properties of an electron are
affected by the conditions of observation, whereas, for the Madhyamikas,
subject and object are fully relative.

Finally, we ought to remember that Madhyamaka, like all of Buddhism,
is intended as a means to liberation,'" whereas physics has more modest
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aims. Buddhism and Western physics have come out of different cultures,

and they have different starting points, methods, and goals. This makes it all

the more remarkable that they have produced some very similar ideas.

Notes

10.

11.

Some Abhidharma schools recognized another category of dharmas, “con-
ditioned factors dissociated from matter and mind,” for phenomena that
seemed to be neither material nor part of the conscious operation of mind.
Also, all schools recognized at least one unconditioned dharma: nirvana.
The beginnings of quantum theory can be traced to a paper by Max Planck
published in 1900. It took time, however, for the theory to be developed;
and it was not until the late 1920s that (nonrelativistic) quantum theory was
reasonably complete. It took even longer for its radical implications to be
understood.

Strictly speaking, physics is concerned only with nonliving matter; but the
view is widespread, among scientists and others, that living organisms can
be explained in purely physical terms.

For a more detailed presentation of the crucial discoveries and unresolved
problems in quantum mechanics, see George Greenstein and Arthur G. Za-
jonc, The Quantum Challenge: Modern Research on the Foundations of
Quantum Mechanics (Boston: Jones and Bartlett, 1997).

The position can be exact if the momentum is totally indeterminate and
vice versa.

The Schrodinger equation applies under circumstances where the effects of
special relativity are negligible, that is, when relative velocities are small
compared to the speed of light.

Some physicists have attempted to preserve locality by abandoning other
cherished assumptions, such as “counterfactual definiteness.”

Generally, Madhyamaka is the name of the school and its philosophy; a fol-
lower of the school is called a Madhyamika.

John Archibald Wheeler, “The ‘Past’ and the ‘Delayed-Choice’ Double-Slit
Experiment,” in A. R. Marlow, ed., Mathematical Foundations of Quantum
Theory (New York: Academic, 1978), p. 41.

John Archibald Wheeler, “Beyond the Black Hole,” in Harry Woolf, ed.,
Some Strangeness in the Proportion: A Centennial Symposium to Celebrate the
Achievements of Albert Einstein (Reading, Mass.: Addison-Wesley, 1980), p.
356.

For this reason, it is considered necessary in Buddhism to experience ulti-
mate truth personally rather than simply to understand it intellectually. In-
tellectual understanding is very helpful on the path to liberation, but it is
not able to take one the whole distance.



In the interface between Buddhism and psychology, it can be very useful
to compare specific theories and methods in both disciplines, for they are
deeply concerned with many common issues. Moreover, the first-person
introspective methodologies of Buddhism may well complement the
third-person modes of empirical inquiry of the cognitive sciences, thereby
enhancing insights in both fields. But, as Victor Mansfield points out in
the following essay, when bringing Buddhism and physics into dialogue,
it is more fruitful to focus on philosophical issues. These are not at all ir-
relevant to physics itself, for theoretical and empirical research in physics
always takes place within a philosophical context, which has a strong in-
fluence on the type of questions that are posed.

In this paper Mansfield draws out the deeply human elements of the
Buddhist Madhyamaka view, explaining how the predilection to grasp
onto the seemingly real, inherent nature of phenomena, including oneself
and others, lies at the root of desire, aversion, and their resultant suffer-
ing. In rejecting the notion of “essences,” which Western philosophy inher-
ited from Plato and later Descartes, the Prasarigika Madhyamaka vision
of reality emphasizes the relative nature of all phenomena. Einstein’s the-
ory of special relativity is explained here, providing empirical, scientific
evidence demonstrating the noninherent nature of time (as well as mass
and spatial dimension). But such relativity is confined to objective, iner-
tial frames of reference, whereas the Madhyamaka theory asserts that the
nature of all phenomena is also relative to the conceptual identification
or designation or phenomena. In other words, all imaginable phenomena
arise into existence relative to the conceptual framework in which they
are conceived. That is what is meant by “conventional existence,” but this
does not imply the existence of phenomena is merely a matter of personal
or cultural whimsy. For all conditioned phenomena arise as dependently
related events, dependent upon their own causal factors. And a central
concern of Buddhism and science is to discover the regular patterns of
those causal interactions, often called in science the “laws of nature.”

One of the meanings of the Sanskrit term dharma is “law,” and Bud-
dhism strongly emphasizes the exploration of the laws of causality as they
pertain to human conduct and experience. Here is where Mansfield
draws out the practical applications of the Madhyamaka view for the cul-
tivation of compassion and altruistic service. For if self and others are not



inherently different, if we all live in interdependence, then compassionate
concern for all beings is the only authentic way to relate to others and
lead a meaningful life. Thus, Mansfield points out in his concluding com-
ments, “as we stand on the threshold of ever more powerful theories in
science, it is more urgent then ever that we find a coherent worldview that
can guide our science as well as our moral actions.”



Time is the substance I am made of. Time is a river which
sweeps me along, but I am the river; it is a tiger that
devours me, but I am the tiger; it is a fire that consumes
me, but I am the fire.

—Jorge Luis Borges

\/ictor Mans{ie[c[

Timc anc{ lmpermanencc in /\/\iclcﬂe \x/ay Buc{c”mm
anc[ Moclern Physics

In the midst of working on this paper, I learned that a friend of ours, an
extraordinarily beautiful woman in all senses of the word, found that her
equally beautiful nine-month old boy has a virulent strain of muscular dys-
trophy. For that bright-eyed and laughing little boy with a genetic time
bomb, the future points to progressive wasting, immobility, and death be-
fore adulthood.

It is easy to see in this little boy the transformations already affecting his
body and to feel the sharp sting of how things will unroll in time. There is a
clear sense of inevitability, of time being “a river which sweeps him along.”
Although just as true for ourselves, we easily see in him that time is a de-
vouring tiger and a consuming fire.

I'll show that understanding something about time in Buddhism and
modern physics deepens our sense of how “time is the substance  am made
of.” Such understanding also helps us appreciate that we are the devouring
tiger and the consuming fire. Beyond its inevitability and destruction, time
has other crucial features.

We can reflect on past events and learn from them, but we cannot influ-
ence them. The past has a fixity that contrasts sharply with the more mal-
leable future, where we make choices and influence events. Therefore, we
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experience a directionality to time, expressed by a metaphorical arrow
pointing from the past, through the present, and into the indefinite future.

In contrast, the fundamental equations of physics are all time symmet-
ric, meaning that they have no directionality in time. All the fundamental
interactions can proceed in the reverse direction without violating any laws
of physics. For a simple example, bounce a ball off the floor and take a
movie of it. If you run the movie backward, nothing looks strange because
the time-reversed motion violates no laws of physics. Or, take a movie of
our solar system from a distant star and play it backward. All the rotations
and revolutions of the sun and planets will be reversed, but no laws of
physics are violated and nothing looks strange. The same is true for quan-
tum mechanical examples. Let an excited atom decay and emit a photon.
Run the process backward and you have an atom absorbing light and end-
ing in an excited state.

Yet many complex processes do display clear temporal directionality.
The ruptured balloon dangling from the tearful child’s hand never sponta-
neously reassembles itself back into its inflated condition. Such irreversible
processes like the rotting of food and the decay of teeth are in sharp con-
trast to the time reversible laws of physics. Our little sick friend’s inevitable
ride down the river of time, along with our own, is full of irreversible trans-
formations, leading to death, the one we most fear. Therefore, despite the
symmetry of the fundamental interactions, nature clearly has many asym-
metric and irreversible processes. As we will see below, the physicist’s expla-
nation for this asymmetry, within symmetric underlying laws, can help us
understand some of the deepest lessons from Middle Way Buddhism.

The two decades that this little boy can look forward to seem criminally
short from here, yet time may seem to crawl unendurably in his final days.
However, in this digital age most believe that, despite such subjective expe-
riences, time is absolute. Two decades is a well-defined interval that all ob-
servers can agree on, despite their subjective biases. Again, appreciating
how physics destroys this apparent absoluteness can also deepen our under-
standing of Middle Way Buddhism.

I hope to show that understanding a little about time in modern physics
helps us more deeply appreciate some of the most profound ideas in Bud-
dhism. Furthermore, I will also suggest that some appreciation of Middle
Way Buddhist ideas could aid in the development of physics. Thus a non-
trivial synergy between these two very different disciplines is possible, one
that results in deeper understanding and more compassionate action. While
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time may be a devouring tiger, appreciating these ideas might help us attain
equanimity and encourage us to act more compassionately toward each
other and the planet.

CARROTS AND EMPTINESS IN THE MIDDLE WAY

I'll review the principle of emptiness within the Middle Way Conse-
quence School (Prasangika Madhyamaka, which I abbreviate by Middle
Way) through a little story. Nearly thirty years ago a very holy man gave me
some fresh carrot juice to drink. What a tasty elixir! I returned home de-
termined to grow some fresh carrots of my own on our little farm. Howev-
er, the soil in my part of the world is heavy and stony, and the carrots that
first year were stubby and misshapen. I thought, “If only I had a garden
tiller, I could whip that heavy soil into the most beautiful carrot bed.” I
could not afford one of those fancy tillers that a delicate ten-year-old girl
can operate with one hand. My rototiller is a test of my manhood, a buck-
ing bronco requiring strength and stamina. Of course, time destroys both
people and equipment, and my tiller soon suffered from a long list of woes.
It requires the patience of an advanced Bodhisattva to start, it only works
at the deepest setting, it no longer has a reverse, and it cannot run in place
and so bolts ahead . . . when you can manage to start it. However, I only
use it a few hours a year, so I suffer with it and consider it a perverse sort
of challenge.

One beautiful spring day a few years ago, the rototiller was taking me for
my annual ride while it bathed me in the blue smoke of burning oil. I was
musing on carrots and rototillers and suddenly had a tiny enlightenment.
The second of Buddha’s Four Noble Truths tells us that suffering is caused
by desire. My desire for that delicious carrot juice had chained me to this
rototiller for a quarter of a century! A desire for fresh, sweet carrot juice ini-
tially seemed innocent and “spiritually correct,” in that good health is an aid
to practicing dharma, but look where it led. Desire does generate suffering.
However, those blue clouds bellowing from the burned out muffler along
with that shattering noise and vibration urged me to deeper reflection.
Upon what is that carrot-desire based?

The Middle Way clearly answers that desires and aversions are based
upon the false belief in independent existence, the idea that beyond my per-
sonal associations, relationship, and names for carrots there is a real, sub-
stantial, inherently existent entity. This substantially existent object, that
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entity that “exists from its own side,” is the basis upon which we project all
our desires and aversions, all our craving for and fleeing from objects.

This innate and unreflective belief in inherent existence divides into two
pieces. The first is that phenomena exist independently of mind or know-
ing. We unreflectively believe that “underneath” or “behind” the psycholog-
ical associations, names, and linguistic conventions we apply to objects like
carrot or rototiller, something objective and substantial exists fully and in-
dependently from its own side. Such independent objects appear to provide
the objective basis for our shared world. Second, we falsely believe these ob-
jects to be self-contained and independent of each other. Each object being
fundamentally nonrelational, it exists on its own right without essential de-
pendence upon other objects or phenomena. In other words, the essential
nature of these objects is their nonrelational unity and completeness in
themselves.

Since it is so critical to identify inherent existence carefully, let me say it
in other words. Consider the carrot stripped of its sense qualities, history,
location, and relation to its surroundings. All but an advanced practitioner
of the Middle Way believes that this denuded carrot has some unique
essence, some concrete existence that provides the foundation for all its
other qualities. This core of its being, this independent or inherent exis-
tence, is what the Middle Way denies. The carrot surely has conventional
existence; it attracts rodents and makes great juice. It functions as a food.
However, it totally lacks independent or inherent existence, what we falsely
believe is the core of its being. In other words, the object or subject we false-
ly believe independently exists is not actually “findable upon analysis.”
When we search diligently for that entity we believe inherently exists, we
cannot actually find it. Its independent being does not become clearer and
more definite upon searching. Instead, phenomena exist in the middle way
because they lack inherent existence but do have conventional existence.

While reifying carrots, I simultaneously reify the one who desires carrots
and consider him as inherently existent too. Out of the seamless flux of ex-
perience, I falsely impute or attribute inherent existence to both the subject
and its object of desire and thereby spin the wheel of samsara. In this way
perception is a double act that simultaneously generates a false belief in in-
herently existent subjects and objects, gentleman farmers, and their carrots.
Then our time is occupied with cherishing our personal ego, putting its de-
sires before all else, pushing others aside to satisfy those desires, and run-
ning after objects we falsely believe inherently exist. We think those objects
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will make us happy, but in fact they can never satisfy us. Perhaps time “is a
fire that consumes me, but I am the fire.” Was this not the point of the Bud-
dha’s fire sermon?’

According to the Middle Way, we can put out the fire by deeply appreci-
ating the doctrine of emptiness, the lack of inherent existence in all subjects
and objects, in all phenomena. This requires not only an intellectual formu-
lation as given here but a profound transformation of our whole being at
many levels—a process that usually takes many lifetimes.

The description of emptiness given so far is negative, a thoroughgoing
denial of what we wrongly believe is the core of existence. Next, let me turn
to a more positive description of phenomena, including carrots. If phe-
nomena don’t independently exist, then how do they exist? The Middle Way
tells us that they dependently exist in three fundamental ways. First, phe-
nomena exist dependent upon causes and conditions. For example, carrots
depend upon soil, sunlight, moisture, freedom from rodents, and so forth.
Second, phenomena depend upon their parts and attributes. A carrot de-
pends upon its greens, stem, root hairs, and so on. Third, and most pro-
foundly, phenomena depend upon mental imputation, attribution, or des-
ignation. From the rich panoply of experience, I collect the sense qualities,
personal associations, and psychological reactions to carrots together and
name them or designate them as “carrot.” The mind’s proper functioning is
to construct its world, the only world we can know. The error enters be-
cause along with naming comes the false attribution of inherent existence,
that foundation for desire and aversion.

For the Middle Way dependent arising is a complementary way of de-
scribing emptiness. We can understand them as two different views of the
same truth. Therefore, contrary to our untutored beliefs, the ultimate na-
ture of phenomena is their dependency and relatedness, not isolated exis-
tence and independence.

One of the difficulties in understanding emptiness is that we can easily
assent to the importance of relatedness while falling prey to the uncon-
scious assumption that relations are superimposed upon independently ex-
istent terms in the relation. In fact, it is the relationships, the interdepen-
dencies that are the reality, since objects or subjects are nothing but their
connections to other objects and subjects.

We might ask what phenomena would be like if they did in fact inher-
ently or independently exist. The Middle Way explains that inherently
existent objects would be immutable, since in their essence they would be
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independent of other phenomena and so uninfluenced by any interac-
tions. Conversely, independently existent objects would also be unable to
influence other phenomena, since they would have to be complete and self-
contained. In short, independently existent objects would be immutable
and impotent. Of course, experience denies this since our world is made
up of continuously interacting phenomena, from the growth of carrots
nourished by sun, rain, and soil to their destruction by rodents. From the
subjective side, that we do not independently exist implies it is possible
to transform ourselves into Buddhas, exemplars of infinite wisdom and
compassion.

Critics of the Middle Way often say that if objects did not inherently ex-
ist, they could not function to produce help and harm. Carrots lacking in-
dependent existence could not give sweet juice or make soup. The Middle
Way turns this around 180 degrees and answers that it is precisely because
objects and subjects lack independent existence that they are capable of
functioning. So the very attribute that we falsely believe is at the core of
phenomena would, if present, actually prevent them from functioning.

Now how does all this relate to the Middle Way notion of time? As I
mentioned above, if phenomena inherently existed, then they would, of ne-
cessity, be immutable and impotent, unable to act on us or we on them.
Since, in truth, phenomena are fundamentally a shifting set of dependent
relations, impermanence and change are built into them at the most funda-
mental level. That the carrot exists in dependence upon causes and condi-
tions, its parts and attributes, and on our attribution or naming is what
makes it edible, allows me to experience it and be nourished by it. More im-
portant for impermanence, these defining relations and codependencies
and their continuously shifting connections with each other guarantee that
all objects and subjects are impermanent, ceaselessly evolving, maturing,
and decaying. In short, emptiness and impermanence are two sides of the
coin of existence and therefore transformation and change are built into the
core of all entities, both subjective and objective. In this way the doctrine of
impermanence is a direct expression of emptiness/dependent arising. Be-
cause I lack inherent existence and am most fundamentally a kinetic set of
shifting experiences, with no eternal soul, as we normally understand it,
then “time is the substance I am made of.” Borges’s compact sentence seems
like a Middle Way aphorism. Being substantially of time guarantees my
continuous transformation and death. Indeed, time “is a fire that consumes
me, but I am the fire.” These philosophic truths of emptiness and imperma-
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nence are central to Buddhist practice, and I return to them later. Now let us
turn to physics and its view of time.

TIME IN MODERN PHYSICS
RELATIVITY OF TIME

As mentioned in the introduction, we all have a natural belief in the ab-
soluteness of time, meaning that, for example, one minute is the same for
all observers. Let me again proceed by way of example.

My carrots take 70 days to harvest time. Our belief in the absoluteness of
time or its independent existence appears in the view that this time is some-
thing intrinsic to the carrot. As long as the growing conditions are normal,
it does not matter how this time is measured or who measures it. It has an
independent or absolute nature. However, let an astronaut take the same
seeds and grow them in a space ship traveling at 9o percent of the speed of
light relative to the Earth. Then relativity theory tells us that the days to har-
vest (as measured by an Earth-based observer) would be 161 days.> Figure 1
shows the days to harvest, as observed on Earth, plotted against the velocity
of the space ship, relative to Earth, divided by the speed of light, c. So, for
example, when v/c = .9 then we move straight upward from that point on
the horizontal axis and intersect the curve at 161 days. Only in a reference
frame at rest with respect to the observer (the rest frame) is the days to har-
vest 70 days.

Relativity emphatically states that no value of the days to harvest time is
any more real or intrinsic than any other. For example, if the astronaut
looked back at my garden she would
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time to harvest is 70 days only in the rest frame. For other reference frames
consult figure 1.” We can attempt to evade this relational nature of time by
saying that humans never travel at any significant fraction of the speed of
light, and so this is just an academic consideration. This move denies the
conceptual import of relativity’s view of time and the thousands of experi-
ments done all over the planet every day that rely on it.

If we clarify the idea of the present moment, the essentially relational
nature of time intervals, whether decades or microseconds, is complement-
ed by a thoroughgoing relativity of the present. Take the reasonable defini-
tion that all the simultaneous events taking place for an observer at one
time define the present moment. Let’s say I plant my carrots at exactly 9:00
AM. on a given day and at that moment a friend in New Delhi boards a
plane, while my son enters a classroom in a distant city. Relativity teaches
that those simultaneous events defining the moment of carrot planting are
only simultaneous in my garden’s reference frame. If our farmer-astronaut,
moving at 9o percent the speed of light, passes directly over my garden at
9:00 A.M., he observes a different set of simultaneous events and thus his
present moment differs from mine; while a second astronaut, traveling at a
different velocity over my garden at 9:00 a.m., finds yet a third set of simul-
taneous events and thus a different present from mine or the first astronaut.

Therefore, relativity makes both time intervals and individual moments
relative to a given reference frame, leaving our old absolute view of time far
behind. There are similar things to say about other primary qualities of ob-
jects, but these points about the relativity of time are enough for the pres-
ent. A more interesting and profound quality of time comes from under-
standing how it has an arrow.

ARROW OF TIME

We store our carrots in the cellar where there is a cool, even tempera-
ture. However, even there, they rot after four to six months. We have never
seen rotten food return to its fresh state. Rotting, whether of vegetables,
teeth, or our entire bodies, is an irreversible process. Given that the quan-
tum mechanical laws that govern the chemical changes of rotting are time
symmetric, this is mysterious. The great Austrian physicist Ludwig Boltz-
mann made the first significant progress in understanding this mystery. He
realized that irreversibility comes from reversible underlying laws only
when you have large numbers of particles in the system.
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Boltzmann started by considering a simple box containing many gas
particles governed by Newton’s laws. In analyzing this system he assumed
that it was totally isolated from the rest of the universe. There were no in-
fluences of the universe on the box and its contents or vice versa. Now this
should give anybody influenced by the Middle Way philosophy real discom-
fort, since he is assuming that the system independently exists. More about
that later.

Boltzmann then imagined a partition in the middle of the box with all
the particles in just one half of the box. The other half is totally empty. To
proceed further we need to understand the concept of entropy or measure
of disorder. The more disorder, the less knowledge we have about the details
of the system, the higher the entropy. When the partition is removed, the
overwhelmingly most probable configurations of the new equilibrium con-
dition involve the gas spreading evenly throughout the box. In principle it is
possible for the gas to bunch up in only one quarter of the box. However, it
is overwhelmingly more probable that it will attain a new equilibrium con-
figuration diffused throughout the box. Such equilibrium states have maxi-
mum entropy. Through this reasoning Boltzmann proved the famous Sec-
ond Law of Thermodynamics, which says that any isolated system’s entropy
must either stay the same or increase. Therefore, when the partition rup-
tures, the gas is overwhelmingly likely to go to a state of greater entropy.
What is more, the increase in entropy defines the direction of the arrow of
time. Time advances in the same direction in which entropy increases—
what we call the future. This does not deny that there are local decreases in
entropy, like the growth of a child, but the global entropy relentlessly in-
creases with time.

For several years, I taught our junior-senior level course on statistical
physics. We used the standard textbook and followed Boltzmann’s deriva-
tion of the Second Law of Thermodynamics, with the appropriate level of
mathematical sophistication. In the last few years I found that there were
arguments as far back as 1877 that showed Boltzmann was deeply wrong. I
review some of these problems elsewhere in nontechnical language.’ Here, I
take a different approach and follow an elegant and simple argument by
P. C. W. Davies.* As we will shortly see, entropy increases, but not the way
Boltzmann thought. Why several revisions of this famous text persist in the
error is a mystery.

The basic difficulty, which can be seen in several independent ways, is
that completely isolated systems, like the box of gas, can generate no direc-
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tionality to time because of the time-
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into the low entropy state of all particles in just one half. This did not result
from just waiting a long time for random motions to throw the gas all to
one side but from Boltzmann evacuating one half and placing gas in the
other. Preparing the box in a low entropy state must generate more entropy
elsewhere in the universe. For example, Boltzmann consumed calories from
lunch and radiated energy from himself and his equipment that eventually
went into deep space. In other words, the box had its entropy put into a low
condition by processes outside itself, but at the expense of a much greater
entropy increase elsewhere in the universe.

Let me give an example closer to the garden. I walk in the garden to
check on whether the mice have eaten the carrots. My footprint in the soft
soil gives it more order and structure, thus lowering its entropy. However,
this lower entropy comes from a much greater generation of entropy from
my metabolic processes, which eventually degrade to heat radiated to the
universe.

As we have long known, the energy emitted into deep space from our ac-
tivities can only radiate into space because the universe is expanding. If the
universe were not expanding, then it is so large that any line of sight from
the Earth, when extended far enough, would land on a hot star surface.
Then the effective temperature of deep space would be that of the surface of
stars, which is typically 6,000 K, rather than the 3 K it actually has. Howev-
er, since the universe is expanding, it shifts the radiation from distant stars
to very low temperatures. Since entropy can increase only when energy
moves from high to low temperature regions, the simple process of radiat-
ing our body’s energy into space would be blocked in a static universe. Thus
there would be neither a Boltzmann nor the ability to reduce entropy local-
ly in the box by generating more entropy elsewhere in the universe.

All systems organizing themselves or decreasing their entropy, whether
the growing of a carrot, a snowflake, or a child, are decreasing entropy in
one location that must be accompanied by a greater entropy generation in
another. Not only is the energy from Boltzmann’s food and his equipment
eventually traced back to our sun, but the sun’s low entropy is critical. Ener-
gy generation processes, whether the digestion of our food or the workings
of a nuclear power plant, are totally dependent upon our solar system being
in a low entropy condition. What causes the sun and other stars to be in a
low entropy condition? This occurs because the expansion of the universe
was faster than the nuclear generation rates in the first three minutes of the
Big Bang. Then, when nearly all the helium (about 25 percent of the total
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mass of the universe) was formed, the universe expanded so quickly that af-
ter three minutes it was too cool for nuclear reactions to occur. If the ex-
pansion and associated cooling were much slower, then all the matter in the
universe would have formed into iron-56, a very stable isotope of iron, an
inert and high entropy condition. Then the stars would not shine, there
would be no great entropy gradients in the universe, no time asymmetry,
and, of course, no life.

Local time asymmetry, such as the decay of any biological system, from car-
rots to our own bodies, must be accounted for by connecting it to the expansion
of the universe and its earliest evolution. This extraordinary beautiful result
has many technical twists and turns, but the central idea is clear: increasing
entropy and time asymmetry owe their existence to the largest and earliest
processes in the universe and its continued expansion. This is a long way
from the notion of an isolated and noninteracting system, so abhorrent to
the Middle Way. In this way, when you put cold milk into your coffee and
the mixture comes to the same temperature and a higher entropy than
when the fluids were separated, you are profiting from the universe’s ex-
panding and cooling before iron-56 could form. Similarly, that we must all
face the irreversible process of death, with its massive entropy increase, is
traceable to the earliest and largest processes in the universe. In other
words, the impermanence and decay found all around us is due to the earli-
est and most distance process in the universe and its continued expansion.

On a more positive note, irreversible processes are essential to life. If
metabolic processes did not irreversibly transform my lunch, not only
would I get indigestion, I would not live. That which sustains me also de-
stroys me. Indeed, time “is a fire that consumes me, but I am the fire.”

COMPARISONS AND CONNECTIONS

As I have said in my recent ruminations about the relationship between
physics and Buddhism,”’ it is a mistake to connect any Buddhist principle
too closely with any particular phenomena from physics. Physical theories
are prime examples of impermanence. What happens if I make an argu-
ment that some physical effect verifies some great principle of Buddhism
and then the physics is replaced by a new theory? Does that damage Bud-
dhism? Are the foundations of Buddhism to tremble at every scientific
revolution?

A more fruitful dialogue between Buddhism and science can occur
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when comparisons and connections are done at a more philosophic level.
For example, here I have tried to focus on emptiness, the philosophic heart
of Buddhism, and make connections with questions of comparable philo-
sophic significance in physics. If the connections mutually illuminate both
the physics and the Buddhism, without trying to reduce one to the other,
then our understanding of both disciplines deepens. In the present example
the erroneous assumption of a thermodynamic system being completely
isolated from any form of external interaction was a critical error. This er-
ror could have been avoided if the philosophic principle of emptiness were
more widely understood and appreciated in the scientific community.

Physics is always done in a philosophic context. In the case of classical
statistical physics and thermodynamics, it was done within Cartesian dual-
ism. Although Descartes’s vision helped both physics and Western philoso-
phy, it has also hindered us in more ways than we can count. I suggest that
the principle of emptiness, if more fully appreciated within science, could
actually further the scientific enterprise.

What does Buddhism gain from such connections and comparisons as
attempted here? I see at least two benefits. First, understanding such things
as the relativity of time (the seventy days to harvest example) and the rela-
tivity of the present moment helps us appreciate the closely parallel argu-
ments made in the Middle Way about time’s lack of inherent existence.
There is a well-known and difficult section in Nagarjuna’s Milamadhya-
makakarika that analyzes time and leads to the modern interpretation,
“Time is thus merely a dependent set of relations, not an entity in its own
right, and certainly not the inherently existent vessel of existence it might
appear to be.”® Such critical but difficult points are illuminated by under-
standing Einstein’s relativity of time. In short, science can help us under-
stand ancient, pivotal philosophic aspects of Buddhism.

Second, Buddhism is a portable religion that has wandered far from the
home of the original Prince. In each movement, whether to China, Japan,
or Cambodia, it takes on the hues of the local culture without losing its
original spiritual impulse. Science is clearly a cultural dominant in the
West. Therefore, if Buddhism is to come to the West, in the best and fullest
sense of the term, then interaction with science is both inevitable and nec-
essary for a real transplant to take place. The present effort at understand-
ing some common ground and even synergy between Buddhism and sci-
ence can be part of the effort to translate Buddhism into terms that are
easier for a Westerner to assimilate.

317
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REFLECTING ON THE RELATIVITY of time, and how the irreversible na-
ture of my little friend’s disease connects to the first few minutes of the uni-
verse and its continued expansion, gives me little comfort. Yes, intellectual-
ly these ideas strongly support the principle of emptiness, that both the
mother and the little boy along with the one who writes these words lack
independent existence. Yes, we are all a system of interdependent relations
and thereby subject to the law of impermanence. Nevertheless, the
heartache remains. That little boy will be consumed by the “fire of time” be-
fore he reaches the age of my two sons.

According to the Middle Way, my inveterate projection of that false
quality of independent existence is the foundation for my attachment and
consequent suffering. It all comes back to my inability to put these ideas
fully into practice. This is often the plight of those who can articulate ideas
but not fully live them. Or, being kinder to myself, perhaps I have assimilat-
ed just enough of the principle of emptiness to give me a deep appreciation
of the mother’s sorrow, but not enough to dispassionately see it all as an
embodiment of the First Noble Truth, that all experience is suffused with
suffering. What then do we do?

The Middle Way advises us to take refuge in the Three Jewels: the Bud-
dha or fully enlightened One, the Buddha’s teaching, and the community of
those seeking enlightenment. The Buddha shows that we can do it. We suf-
fering humans, nurtured and destroyed by time, can become full embodi-
ments of wisdom and compassion. We too can break free from the fetters of
time, from the suffering of samsara, the endless torment of repeated death
and rebirth. The Buddha’s teaching, which includes emptiness and much
more, is the work at hand among those who support our efforts at realizing
these great truths—including the mother and her sick child.

If T could reflect deeply enough on the relativity of the twenty years as
the maximum allotted to this child and that the very irreversibility of his
condition, and my own, is due to deep cosmological connections, then per-
haps my sense of connectedness to others and the cosmos could increase.
Could I realize more deeply that my ego and yours are dependent, not in-
herently existent, but fundamentally codependent systems of relationships?
Could I profoundly appreciate that there is no speaker without a listener, no
griever without a dependently related object of grief? If I could, then the
centrality of my own ego and my self-cherishing would surely diminish.
Such a realization of my ego’s emptiness and our mutual codependency
must result in compassion, not just for this little boy and his mother, but for
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all sentient beings. Assimilating these great truths and shifting my ego off
center stage is surely not easy, but the promised increase in understanding
and compassion keeps me trying.

If T could deeply appreciate that any irreversible process, whether the
rotting of carrots or my body, is due to its connection with the earliest and
largest-scale structure of the cosmos, then how much easier it would be to
appreciate that my neighbor’s loss or gain is not separate from mine. Then
the suffering in one cell of the body of humanity is truly the suffering of all.
Perhaps we could even realize that compassion is actually in our own en-
lightened self-interest and that the survival of our very planet requires a
profound understanding of our codependence.

In contrast, we could ask what happens when our philosophic view em-
braces the false notion of independent existence. The late David Bohm,
known for both the depths of his physics and philosophy, said it directly
when he wrote:

It is proposed that the widespread and pervasive distinctions between people
(race, nation, family, profession, etc., etc.), which are now preventing
mankind from working together for the common good, and indeed, even for
survival, have one of the key factors of their origin in a kind of thought that
treats things as inherently divided, disconnected, and “broken up” into yet
smaller constituent parts. Each part is considered to be essentially indepen-

dent and self-existent.’”

According to Bohm, many of the evils of our modern world are trace-
able to a view where “each part is considered to be essentially independent
and self-existent” In other words, one in which things inherently exist. I
tried to show above that, although we commonly assume for simplicity that
a system, such as Boltzmann’s box, is independent from its surroundings,
such a view misleads us. This is bad enough in physics, but when a race, na-
tion, or person views themselves as fundamentally independent, then the
stage is set for calamity—the stuff of our daily headlines.

As we stand on the threshold of ever more powerful theories in science,
it is more urgent then ever that we find a coherent worldview that can guide
our science as well as our moral actions. Consider how the advent of quan-
tum mechanics and relativity brought about the wonders of the informa-
tion age along with our horrendous weapons of mass destruction. Then
imagine what wonders and horrors might be released by a grand unified
theory or “theory of everything” that today occupies some of the best
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minds in physics. What benefits and horrors can we expect from the revolu-
tion already underway to understand the complete genetic code?

I'll conclude with one small example. Despite it not being “spiritually
correct,” I enjoy watching professional football on TV. I usually hope for a
close game with plenty of action. Occasionally, I find myself rooting for one
team. I urge them on to victory—and even try to exert mental influence
through my TV set. I catch myself and wonder what I am doing. “Hey, these
guys are getting millions of dollars to beat each other up, what do I care
who wins?” After a little reflection, I realize that “my teams” are those I have
some connection with, even it if is only because they are from the state of
New York or I go through the Pittsburgh airport on most of my flights.
These flimsiest of connections give me affection and concern for those
gladiators.

What would happen if I could more deeply appreciate the profound in-
terdependence implied by the Middle Way? What would happen if I could
more deeply appreciate, as more than interesting physics, how the irre-
versible processes that sustain and destroy our lives occur because of our
connection to the first few minutes of the Big Bang and the continuing ex-
pansion of the universe? Then how much would my loyalties expand? If I
could appreciate that the relativity of time is logically extended to all my
subjectivity, then how could I rationally support my selfishness and self-
cherishing?

It is overwhelming to think about extending my loyalties beyond a small
circle of family and friends to the cosmos. Now that we know of more plan-
ets outside our solar system than within, does the Bodhisattva vow of work-
ing for the liberation of all sentient beings embrace even those beyond our
solar systems? Surely, experiencing the sadness of more parents and their
mortally sick children would crush me. How then can I possibly cultivate
compassion on a cosmological scale?

Perhaps the ecological activists can offer guidance. In the face of daunt-
ing global ecological problems, they advise us to “think globally and act lo-
cally” Following their counsel, I try to keep the cosmological picture in
mind and simultaneously act in the present with the person in front of me.
Then it seems small ripples of compassionate action gradually flood be-
yond my little circle of family and close friends. The ideal is to extend our
concern out in ever widening radii, until it encompasses more and more of
the great suffering body of humanity. If, in fact, I lack inherent existence,
then my present limitations are not fixed, in place for eternity, and I can
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work toward this ideal. Let us begin to widen the circle of concern beyond
the narrow confines of our team and our friends. How else can we live with
that devouring tiger of time that inexorably includes our final irreversible
process?
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In the preceding essay Victor Mansfield emphasizes the importance of de-
veloping a coherent worldview that can guide our science as well as our
moral actions in the modern world, and this quest has been rigorously
pursued in the following essay by Michel Bitbol. Drawing on the philoso-
phy of Kant and Nagarjuna, and the discoveries of quantum mechanics,
he presents here an alternative to the nihilism that is explicit in many
versions of cultural relativism and implicit in scientific materialism.

In comparing the Kantian notion of the noumenon with the Madhya-
maka theory of emptiness, Bitbol, following Jacques May, rightly argues
that emptiness can in no way be construed as an underlying ground of
phenomena, for this would entail a reification of emptiness. And that
move is systematically avoided in Madhyamaka writings. Another im-
portant difference is that, according to Kant, the noumenal ground of
phenomena is forever unknowable, whereas the experiential realization
of emptiness is a central goal of Mahayana Buddhist practice. Indeed,
such contemplative insight is crucial for healing the mind of all its afflic-
tions, such as craving, hostility, and delusion, which arise as the result of
grasping onto the true, inherent existence of phenomena.

When one gains nonconceptual insight into emptiness, what appears
to the mind? Does one, as Jay Garfield argues, see the very same world ex-
perienced by everyone else, but perceiving it now as empty, dependent,
impermanent, and nonsubstantial? If all phenomena come into existence
by the power of conceptual designation, as advocated by Candrakirti and
other proponents of the Prasarigika Madhyamaka school, then what ex-
ists for a mind that has ceased (at least temporarily) to conceptually des-
ignate anything? According to some Madhyamika contemplatives, the
phenomenal world vanishes.

Is the Madhyamaka radically inconsistent with any notion of a tran-
scendent ground of being? According to Dzogchen, alluded to in the con-
cluding essay of this volume by Piet Hut, there is an ultimate ground of
both samsara and nirvana, and many proponents of this view, including
H. H. the Dalai Lama, claim that it is perfectly consistent with the Mad-
hyamaka. This ultimate ground is variously called “primordial aware-
ness” and the absolute space of phenomena (dharmadhatu) in Dzogchen
literature. Perhaps the relation between emptiness and primordial
awareness can be understood by way of the following analogy. While



dreaming, you may encounter a Madhyamika teacher who leads you to
realize the noninherent nature of all the subjective and objective phe-
nomena appearing in the dream. You recognize their empty nature and
their “dreamlike” existence, as these phenomena appear to be real but in
fact are not. Thereafter you encounter a Dzogchen teacher who leads you
to the realization that the world you experience is not merely dreamlike
but is actually a dream. This insight brings you to a state of complete lu-
cidity: while dreaming you now recognize, with your waking intelligence,
that you are dreaming. And you now realize that all the phenomena in
the dream are actually manifestations of your waking consciousness,
which is analogous to primordial awareness.

In the following essay Bitbol comments on the resistance of many sci-
entists to question their realist interpretations of scientific theories, de-
spite so much evidence against this position, especially from quantum
mechanics. One crucial reason for this is that whoever speaks with great-
est authority about the real nature of the universe commands enormous
power, influence, and financial resources in society. In medieval Europe
this was the Roman Catholic Church, which insisted on a realist interpre-
tation of scripture but an instrumentalist interpretation of scientific the-
ories, such as Copernicus’s heliocentric view. Now the holders of such
power are the institutions of science, which are also the main bastions of
the creed of scientific materialism. In this paper Bitbol attempts to weak-
en the intellectual ground of this dogmatic position and provide us with a
hint as to how to integrate the many strata of our scientific, philosophical,
and spiritual understanding in today’s world.
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My purpose in this paper is to show that the transcendental approach,
first formulated by Kant, and then elaborated by generations of neo-Kant-
ian thinkers and phenomenologists, provides Buddhism in its highest intel-
lectual achievement with a natural philosophy of science. I take this highest
achievement to be the Madhyamaka dialectic and soteriology," which was
developed in India from the second century c.:. to the seventh century c.t.
by masters such as Nagarjuna, Aryadeva, and Candrakirti.

Yet I am aware that we are likely to meet obstacles in the course of this
attempt at establishing a threefold relation between science (especially
modern physics), transcendental philosophy, and Madhyamaka Buddhism.
Every possible mutual relation between these three terms has been studied
in the recent past, and each one of them has raised serious doubts. My pre-
liminary task, in sections 1, 2, and 3, is therefore to locate the obstacles.
Then, in section 4, I suggest a promising way to overcome these obstacles.
In sections 5, 6, and 7 I use the ideas developed in section 4 to give three ex-
amples of a possible synergy between a neo-Kantian philosophy of science
and the Madhyamaka. One example concerns reifications in particle
physics, another one develops the dialectic of determinism and indetermin-
ism in various readings of quantum theory, and the last one deals explicitly
with the concept of relation in quantum mechanics.
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1. KANT, MODERN PHYSICS, AND THE MADHYAMAKA:
THREE DIFFICULTIES FOR A COMPARISON

To begin with, what are the obstacles?

First, the relevance of Kant’s philosophy for modern physics has repeat-
edly been challenged during the first half of the twentieth century by the
very creators of the new theories. According to Kant, space, time, causality,
etc. are “norms” imposed in advance by our sensibility and understanding
onto the “matter” of sensations. These forms are supposed to hold true “for
all times and for all rational beings.”*> But modern physics has undermined
this invariability clause. According to Einstein, general relativity has jeop-
ardized an important aspect of Kant’s a priori forms of sensibility (space
and time) and, according to Heisenberg, quantum mechanics has shown
the lack of universality of Kant’s a priori forms of thought (the categories of
substance and causality). A large majority of philosophers of science cur-
rently accept these claims. Following the pioneering work of Moritz
Schlick, Emile Meyerson, and Hans Reichenbach in the 1920s, they thus
agree that most features of Kant’s original a priori forms are outmoded, or
at least that their validity is restricted to the cognitive ordering of the local
mesoscopic’ environment of humanity. Moreover, these philosophers im-
plicitly consider that this failure of Kant’s original philosophy of physics
condemns any renewed transcendental approach of modern physics.

Second, a huge amount of work has been done in order to draw parallels
between the most striking features of modern physics and several trends of
Eastern thought, including the Madhyamaka. But a high proportion of this
work (e.g., Fritjof Capra’s, Michael Talbot’s, or even David Bohm’s) was dis-
paraged by the academic world at the very time it was arousing a large pop-
ular interest. Undoubtedly, part of this academic discredit was due to an
overestimation of science as the only acceptable source of truth. Another
part of it expressed a misapprehension of the high rational standards of
many schools of Eastern philosophy (especially the Madhyamaka), which
triggered a spurious fear of “obscurantism.” But there were also good rea-
sons to distrust the most popular parallels between science and Eastern
philosophies. One of these reasons was the poor methodological back-
ground of the attempted comparisons. No systematic assessment of the dif-
ference of status between the two terms to be compared was made, no dis-
crimination of the points on which the confrontation between physics and
Eastern spiritualities do or do not make sense was undertaken, and no clear
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idea of what can or cannot be expected from the comparison emerged.
With a few recent and remarkable exceptions,* this type of reflection thus
resulted in little more than mere analogy at an ill-defined level of the two
discourses, with obvious apologetic purposes.

Third, T. R. V. Murti already proposed, years ago, a Kantian reading of
Madhyamaka thought.” But this reading raised a series of sound objections
which were remarkably expressed by Jacques May,® and by other authors.” I
will elaborate on this problem in the two following sections, for it has been
less documented than the former ones. But readers who are more interested
in solutions than in problems can perfectly well skip sections 2 and 3. After
all, the aim of this essay is to undo some conceptual knots of our current
belief system; it is not to indulge in philosophical technicalities.

2. KANT AND THE MADHYAMAKA: SOME SIMILARITIES

The manifest resemblance between Kant’s critical philosophy and the
Madhyamaka system bears on at least four points:

1. The Madhyamaka is intended, even etymologically, as a middle way
between absolutism and nihilism, that is, between the view of an absolute
self-subsisting reality and the view of no reality. Due to its insistance on
holding no view about reality,® it was wrongly accused of holding a no-real-
ity view.

Similarly, Kant’s transcendental philosophy was construed from the
outset as a middle way between dogmatic rationalism (which tends to iden-
tify the ideas of reason with absolute realities) and sceptical empiricism
(which radically challenges the claim of reason in regard to the possibility
of gaining anything like objective knowledge). Due to his strong criticism of
dogmatic transcendent realism, Kant was wrongly accused of defending a
form of subjective idealism.

2. The Madhyamaka and the philosophy of Kant both involve an analy-
sis of the dialectic of reason. On the one side, Nagarjuna undertakes a sys-
tematic rejection of all opposing metaphysical views either by a form of log-
ical reductio ad absurdum or by pointing out an absence of empirical
proof.” On the other side, Kant develops an analysis of the internal conflicts
of pure reason, which culminate in the so-called antinomies.

At a more detailed level, one may notice a striking equivalence between
(i) Kant’s first cosmological antinomy and (ii) Nagarjuna’s symmetric re-
jection of the view that the world is limited and of the view that the world is
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unlimited.'” Even the ways in which Kant and Nagarjuna explain the anti-
nomic character of any assertion about the world taken as a whole are sur-
prisingly close to one another. Kant insists that since cosmological ques-
tions bear on an ideal absolute totality, namely, on a closed and static entity
called “the universe,” they transgress the bounds of human experience. In-
deed, for human beings, significant questions can concern only the open se-
ries of phenomena and the unended progress of knowledge tending toward
a synthesis."" As for Nagarjuna, he similarly suggests that the reason neither
the finitude nor the infinitude of the world as a whole makes sense is that
the world should not be construed as a single absolute entity of which
something can be significantly predicated. If anything, the world should

rather be construed as an indefinite “series of flickering events”'?

compared
to the flame of a butterlamp.

3. Kant restricts the validity of the concepts of our pure understanding,
such as the category of substance or causality, to the formal ordering of the
empirical contents; he also restricts the validity of the ideas of our reason to
a “regulative” use, namely, to providing us with an inaccessible goal (a focus
imaginarius) that motivates the unended process of the ordering of phe-
nomena. If we do not recognize these restrictions, we can easily take the
form given by our intellectual faculties to phenomena for the form of the
things in themselves. We take the risk of projecting the a priori structure of
the knowing subject onto the world, thus mistaking it for a pregiven world-
ly structure. This confusion defines what Kant calls the “transcendental illu-
sion,” which, unlike the ordinary empirical illusions, is all-pervasive and ex-
tremely difficult to recognize and to compensate for.

On the other hand, unlike subjective idealists, Kant accepts that our
senses are affected by an “external” thing in itself taken as an absolute reali-
ty. He often explains that the ground of phenomena has to be found beyond
the immanence of the phenomena in a “transcendental object.”"? But this
affecting thing in itself, this ground of phenomena, is, by definition, beyond
any possibility of knowledge; it can but be for us a noumenon, a purely in-
telligible reality whose epistemological function is to be formally opposed
to phenomena.

T. R. V. Murti then displays some analog features of the Madhyamaka
system. He insists that, in the Madhyamaka as in Kant’s philosophy, “causal-
ity is of empirical validity only,”'* that causality is not (and cannot be) a
process of substantial production giving rise to an intrinsinc being out of
another intrinsic being. Moreover, whereas the Madhyamaka invites us to
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accept bodily forms as part of an empirical reality, it rejects them at the
same time as not ultimate, not absolute."

The basic illusion, in the Madhyamaka as in Kant’s philosophy, thus
amounts to taking the empirical reality as it is molded by our perceptive au-
tomatisms, basic presuppositions, concepts, and conventions for some in-
trinsic reality. Disclosing this illusion, Murti says, would mean “disabusing
the mind of its presuppositions” and, to begin with, recognizing these pre-
suppositions as such. Yet, criticizing the absolutization of the elements of
the empirical world does not mean denying the existence of any absolute
reality. In fact, according to Murti, the Madhyamaka system is a variety of
absolutism.'® But the absolute it sketches is “utter indeterminateness and
non-accessibility to reason. . . . Even existence, unity, selfhood and good-
ness cannot be affirmed of it”' Murti concludes by equating boldly
Nagarjuna’s distinction of two truths, namely, samvrti (usually translated as
“conventional”)'® and paramartha (translated as “ultimate” or “absolute”),
with Kant’s distinction between phenomenon and noumenon.*

4. Denunciation of false absolutes is associated, in both Kant’s philoso-
phy and the Madhyamaka system, with a strong emphasis on relations, con-
stitutive relativities, or relative existence.

Kant describes two classes of relations, which one may call “transversal”
and “lateral.” First, there is a “transversal” relation between the thing in itself
and a knowing subject.”® Second, there are direct “lateral” relations between
consecutive perceptions, even though these perceptions admittedly arise
from a human subject’s being “transversally” affected by the thing in itself.

According to Kant, in the empirical world we only know relations be-
tween phenomena.”' Matter itself is construed by him as a bundle of rela-
tions, since the only characteristics by which it manifests itself are (attrac-
tive or repulsive) forces. Developing this conception systematically in the
Transcendental Analytic of his Critique of Pure Reason, Kant replaces any
statement of inherence (say about substance or productive causality) by a
corresponding a priori law of succession of phenomena. These laws, im-
posed onto phenomena by our understanding, are constitutive of objectiv-
ity. Indeed, objectivity is understood by Kant as universal validity, for any
subject, of a certain mode of relational organization of phenomena rather
than as intrinsic existence.

Not surprisingly, the most important categories among those that im-
pose laws onto phenomena are those falling under the rubric relation. They
are derived from the class of judgments that state relations either between a
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predicate and its subject, or between a premise and its consequence, or be-
tween the terms of a disjunction. In the empirical network of interrelations
the only elements that can be taken as absolute are the very principles that
govern the relations among phenomena, since they are the conditions of
possibility of there being an experience of phenomena at all. To summarize,
one could say that, according to Kant, we have access only to phenomenal
relations that are themselves in turn constituted by a basic epistemological
relation.

Now, we find a fairly similar pattern in Madhyamaka thought. Despite
some obvious differences with Kant, to be discussed in the next section, the
idea of a constitutive epistemological relation can, for example, be recog-
nized in Nagarjuna’s following remark: “Someone is disclosed by some-
thing. Something is disclosed by someone. Without something how can
someone exist? Without someone how can something exist?”** This sen-
tence, and other ones in the same chapter or in other texts,* can easily be
understood as a way of emphasizing “the corelativity and interdependence
of subject and object.”** More generally, as it is well known, Nagarjuna con-
siders that emptiness, understood as universal reciprocal relativity (or “de-
pendent coarising”), is the very condition of existence of empirical (or
“conventional”) reality. Disclosing the true nature of this reality here means
only perceiving it as empty, or as constituted by reciprocal relations of de-
pendent coarising. Both the absolutists who think that existence can only be
intrinsic and the nihilists who think accordingly that their denial of intrin-
sic existence amounts to a denial of existence fout court are thereby re-
butted. Their construal of causality as a process of metaphysical production
having been extensively criticized, it is replaced, in the Madhyamaka system
as in early Buddhism, by lawlike codependence of consecutive forms.*

3. KANT AND THE MADHYAMAKA: THE DIFFERENCES

Jacques May and other authors have given some reasons to regard virtu-
ally every point of the former parallel between Kant’s philosophy and the
Madhyamaka as approximative. They have thus reached the conclusion that
there could be only superficial analogies between these two systems of
thought whose status and aims are utterly different.

There are, to begin with, many noticeable differences between Nagarju-
na’s and Kant’s dialectic.

To be sure, Nagarjuna’s dialectic is much more radical than Kant’s.
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Whereas Kant carefully analyzes the antinomies, and considers them to be
unavoidable (but unwelcome) consequences of an otherwise valuable func-
tioning of reason, Nagarjuna treats them, according to J. Garfield, as noth-
ing other than pairs of “nonsensical verbal formulations.”*®

Even the structure of the dialectic is much stronger in the Madhyamaka
system than in Kant’s philosophy.

In his studies of the (cosmological) antinomies Kant shows that we are
able to derive two mutually contradictory conclusions from principles that
are selected according to conflicting interests of reason. He then divides
such couples of contradictory conclusions into two classes. In the first class
the two conclusions (i.e., that the world is limited and that the world is un-
limited) are both necessarily false, because they both apply to an ideal total-
ity whose concept goes beyond any possible experience.”” In the second
class the two contradictory conclusions (i.e., that there is free will and that
everything is ruled by the law of nature) are both true, because each one of
them expresses a partial but significant aspect of the situation. To summa-
rize, Kant displays either negative or positive dilemma.

By contrast, Nagarjuna most often uses a negative tetralemma. In a
tetralemma he denies (by challenging their logical coherence [na yujyate,
nopapadyate] or their factual relevance [na vidyate]) the four following
forms of a thesis:*® P, =P, P& =P, =P& — —P. Moreover, unlike Kant in his
second type of antinomy, Nagarjuna is careful not to endorse any one of the
available theses. Indeed, even if a thesis were to express a significant aspect
of a situation, this would mean that its truth is relative to a certain point of
view and that it is thus, once again, merely “conventional.”

Another difference concerns the situation of dialectic in the respective
systems. In Nagarjuna’s Mialamadhyamakakarika, dialectic is all-pervasive;
it is already there in the first verses of the first chapter, which state a basic
tetralemma about causality. But in Kant’s Critique of Pure Reason the Tran-
scendental Dialectic comes quite late, after the Aesthetic and the Analytic.
Even if one agrees with Murti that the dialectic could have been Kant’s
starting point,” this factual difference of order and emphasis cannot be ig-
nored. It manifests very clearly that Kant’s priorities are diametrically op-
posed to Nagarjuna’s. When Kant marks the bounds of reason, his purpose
is to secure the mathematics and the (Newtonian) science of nature within
these bounds. It is to drive back the illusion outside the bounds of a proper
application of reason in order to provide science with a new illusion-free
foundation. Here, again, a typical Madhyamika thinker such as Nagarjuna
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is much more radical. For him illusions arise not only from an extension of
concepts beyond their empirical domain but also from their application to
this domain. Indeed, the very fact that these concepts are successfully used
within their range favors forgetfulness of their having a merely pragmatic-
conventional value. As May points out, the Madhyamaka does not try to
document the empirical validity of concepts, but rather to convey their
nonvalidity at the ultimate level.

To recapitulate, Kant’s dominant intention was to provide objective sci-
entific knowledge with firm (though not ontological) ground. But Nagarju-
na’s exclusive mission was to free everyone from the spell of a reified con-
ventional truth, including science understood as an exceptionally efficient
(but thereby also exceptionally liable to reification) part of pragmatic-con-
ventional truth.

Last but not least, the divergences about the ultimate and its status
should not be minimized. In Kant’s Transcendental Aesthetic there appears
to be a relation of transcendence between the affecting thing in itself (the
ultimate or the absolute) and the affected human subject. This dual relation
is underpinned by a presupposed duality of (sensory) matter and (intellec-
tual) form of knowledge. Indeed, in the wake of Kant’s “Copernican revolu-
tion” the form of the experienced world is specifically ascribed to the sub-
ject in general, not to the object(s), whereas the so-called matter of
knowledge is considered as the byproduct of a subject’s senses being affect-
ed by the thing in itself. A strongly dualist structure thus persists in the Cri-
tique of Pure Reason, despite many opposite tendencies such as the criticism
of the idea of a substantial self (the soul) in the paralogisms of pure reason.
In that respect Kant’s philosophy is predominantly an epistemology. Ontol-
ogy creeps in only when ethics is at stake. In the latter context Kant ascribes
free will to the subject as a thing in itself, and determination by the law of
nature to the subject as a phenomenon.”

By contrast, says May, the Madhyamaka can by no means be construed
as an epistemology. It is, so to speak, ontological from the outset, despite the
fact (i) that its exposition of ontology is apophatic’' rather than dogmatic
and (ii) that this exposition has the status of a factor of transformation in
being, not of a discourse on being. In the Madhyamaka a modification in
attitude and in knowledge is also an internal mutation of being (or rather, if
one wishes to impute some slightly less inappropriate words on it, a change
in the direction of becoming). Thus one cannot say, as Murti does in order
to strengthen the parallel with Kant, that the function of prajfia is to induce
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“an epistemic (subjective), not an ontological (objective)”**

change, even
less that prajiia prompts a transformation of our attitude, not of the real. In
the Madhyamaka the duality of subject and object is empty; it is part and
parcel of the “conventional” truth (it is even one of its most crucial depar-
ture points). It is not asymmetric and hierarchical, as Kant’s dualities of
form and matter or of subject and thing in itself; it is rather symmetric and
reciprocally coconstitutive. One central function of prajiia is appeasement
of the latter duality in the immanent flux of becoming of which we are par-
ticipants; it is therefore flatly mistaken to see it as operating at a purely sub-
jective level.

This being granted, it is clear there can be no relation of transcendence
in the Madhyamaka system, as some expressions of Kant suggest there is be-
tween phenomenon and noumenon. Not even between samvrti and para-
martha or between samsara and nirvapa. In no way can one say, for in-
stance, that the ultimate truth points toward an underlying ground of the
conventional truth, by analogy with Kant’s referring to the thing in itself as
the ground of empirical reality. The lack of any such relation of transcen-
dence in the Madhyamaka thought is made as clear as possible by Nagarju-
na, in the following celebrated sentence: “There is not the slightest differ-
ence between samsdra and nirvana.”*> Bverything, including nirvana, is
embedded in the same immanent plane, in the same network of relative
coarising. To be in nirvana, according to J. Garfield, means seeing the very
same things that appear to the deluded consciousness of samsara, but see-
ing them “as they are—as merely empty, dependent, impermanent, and
nonsubstantial.” It does not mean “to be somewhere else, seeing something
else.”** An even less inappropriate expression could be found by avoiding
the expression “seeing as,” which still conveys an epistemological connota-
tion, and replacing it by “living as” or “being as.” This would help to dissolve
any residual picture of a transcendence.

4. FUNCTION RATHER THAN ANALOGY:
A METHODOLOGICAL TURN

At this point one can see that part of the difficulties that hinder these
comparisons arises from a static and reified conception of discourses and
doctrines. No serious use of the evolution of the doctrines can be made if,
from the outset, they are considered to be immutable claims of truth. Fur-
ther, analogies between two closed systems of thought fail to be convincing
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if one does not display extensive elements of isomorphism bearing on their
contents, presuppositions, and scope. No other relation than similarity and
dissimilarity is conceivable between them.

Another part of the difficulties comes from a dominant representation-
al conception of knowledge. It was implicitly accepted in some of the previ-
ous analogies that comparing two theories means showing that they pro-
vide the same picture of the world. It therefore proved easy to criticize these
analogies by showing that the pictures (i.e., that of modern physics and that
of the Madhyamaka) are only superficially similar and that they are based
on very different bodies of evidence.

But giving up the static and representational outlook is likely to allow a
thorough renewal of our conception of the threefold relation between
modern physics, transcendental philosophy, and the Madhyamaka. Let us
then consider a scientific theory or a system of thought as an operator
within an open network of practices, rather than as a closed set of truths or
as a (more or less) faithful representation of a pregiven reality. Let us con-
strue scientific theories as operators of structuring our actions within the
world and of anticipating their outcomes. Let us construe philosophical
doctrines as operators of mutual adjustment between our possibilities of
action (stated by scientific theories) and the set of values, scopes, and rep-
resentations that define our culture. And let us construe the Madhyamaka
dialectic: (i) as a patient reminder of the all-pervasive impermanence and
emptiness of appearances and, accordingly, (ii) as a universal operator of
self-transformation.

In this case establishing a relation between modern physics, Kant’s phi-
losophy, and the Madhyamaka does not amount to displaying their strict
isomorphism; it means showing that, as operators, they fit well enough to
be articulated into a higher-order, broad-range operator. Here, the analo-
gies have no value by themselves; they are only signs indicating the most ap-
propriate locus of articulation between the operators. Moreover, insofar as
they are nothing but tools (operators) the three terms to be related must be
taken as plastic and evolutive; each term has to be seen in the context of its
history, of its potential developments, and of the dynamics of its possible
coadaptation to the other terms rather than treated as a closed doctrinal
system.

True, the widespread trend toward strict separation of domains between
science, philosophy, and religion, which culminated at the end of the nine-
teenth century, may make this idea of a higher-order integrated operator
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look quite odd. But, actually, partial integrations work daily in the making
of science, philosophy, and broader outlooks (or “forms”) of life. Science is
driven by extrinsic values, aims, motivations, epistemological conceptions,
or metaphysical pictures, and it modifies them retroactively.”> So much so
that saying that scientific theories are nothing but guiding operators of ac-
tion usually seems too narrow a characterization. On the other hand, phi-
losophy is constrained (though underdetermined) by scientific advances at
the same time that it provides scientists with general directions of research.
As for religious dogmas and forms of life, they have either been shaken by
changes of values, behavior, and representations related to science or forced
to protect themselves by community closure and explicit denial of some sci-
entific theories.

Furthermore, nowadays it is widely accepted that, from the end of the
middle ages to the first half of the eighteenth century, Western science was
given its impetus by Christian theologies and, more indirectly, by simplified
versions of Jewish and Moslem metaphysical speculations.*® Disclosing the
fabric of God was no small motivation for the dawn of science. Concepts
such as the laws of nature or absolute space were directly derived from be-
lief in an omnipotent and omnipresent God. And the dominant realist-rep-
resentationalist philosophy of science was clearly favored by creationism as-
sociated with theological foundationalism. Such a genealogical link
between representationalism and theological foundationalism holds true
notwithstanding the fact that the first reaction of the Catholic Church at
the time of Galileo was to confiscate the benefit of realism for its own dog-
ma and to impose a purely instrumentalist status on science.

This historical many-level organization having been recognized, the call
for separation that has prevailed since the second half of the nineteenth
century can be read retrospectively as an expression of felt failure. It reveals
the breakdown of the original compromise between science, a predomi-
nantly representationalist philosophy of science, and Christian theology.
True, the separation, and the correlative feeling of failure, had some positive
consequences: an increased concentration on specialized tasks and a better
definition of the respective domains. But it also had very negative conse-
quences: (i) a schizophrenic appraisal of indissociable aspects of human life
and (ii) a variety of nihilism, as Francisco Varela defines it,”” namely, a state
of mind where we are perfectly aware that our system of values and beliefs
is incoherent, but where we cannot do without it.

The components of this contemporary nihilism are well documented:
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scientists who look toward religion for an ethical guarantee, even though
they are deeply sceptical, philosophers of science who try to save realism at
any cost in spite of the acknowledged resistance of modern physics, or who
adopt empiricism with the bitter feeling of having renounced the very
meaning of the scientific endeavor, and priests or monks who know deep
down that the dogmatic and mythological component of their religion has
become untenable (or merely allegorical) but see no other solution than
maintaining it because they believe that to be a prerequisite of a truly reli-
gious stance (including morals, a contemplative life, and striving toward
self-transformation).

Overcoming the failure and moving beyond nihilism is possible only if
we identify a new higher-order operator articulating modern science, an al-
ternative philosophy of science, and a nondogmatic soteriology, thus fitting
globally with the essential aspects of contemporary human life. The multi-
ple analogies that have been discussed previously can be seen as a few par-
tial steps toward such a higher-order operator. But, as I have already point-
ed out, most of them are definitely clumsy because they rely on the very
(static and representationalist) assumptions about doctrines and knowl-
edge they purport to challenge. So our task now is to show in some detail
how the many-leveled articulation can be secured: (i) by relying on the dy-
namic potentialities of doctrines and theories rather than on their canoni-
cal text, (ii) by fully recognizing their functional-operational status, and
(iii) by disentangling, in the available unself-conscious presentations of sci-
entific theories and philosophical doctrines, components coming from var-
ious layers of a half-forgotten but still efficient past higher-order operator.

The difficulties that hindered the attempts at establishing relations be-
tween modern physics, Kant’s philosophy, and the Madhyamaka can be
thus overcome. Let us take them in the same order as in section 2.

First, the obvious discrepancy between Kant’s original a priori forms
and some prominent aspects of modern physics does not mean that the
very idea of a transcendental reading of science has failed. To see this one
has only to come down to the central idea of the transcendental philosophy
(below the particular shape that was given to it by Kant) and take into ac-
count its aptitudes to development as they have been displayed by the neo-
Kantian philosophers of the nineteenth and twentieth century.

What is then the central idea of the transcendental philosophy? It is to
construe each object of science as the focus of a synthesis of phenomena
rather than as a thing in itself. And it is to accept accordingly that the very
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possibility of such objects depends on the connecting structures provided
in advance by the procedures used in our research activities. Thus some-
thing is objective if it results from a universal and necessary mode of con-
nection of phenomena. In other terms, something is objective if it holds
true for any (human) active subject, not if it concerns intrinsic properties of
autonomous entities.

Here science is not supposed to reveal anything of a preexistent under-
lying absolute reality, nor is it a more or less random aggregate of efficient
recipes. Science is rather the stabilized byproduct of a dynamic reciprocal
relation between reality as a whole and a special fraction of it.”® Defining
this special fraction of reality qua subject is the reverse side of its actively
extracting objectlike invariant clusters of phenomena.

Somebody who shares this philosophical attitude is metaphysically as
agnostic as empiricists, but as convinced as realists that the structure of sci-
entific theories is highly significant. For, from a transcendental standpoint,
the structure of a scientific theory is nothing less than the frame of proce-
dural rationalities that underpin a certain research practice (and that, con-
versely, were constrained by the resistances arising from the enaction of this
practice).

A conception of science based on this central idea is perfectly capable of
developing nowadays, provided it drops the residual static and foundation-
alist aspects of Kant’s system. Instead of accepting Kant’s uniqueness and
invariability claim about his forms of intuition and thought, one should ac-
knowledge, as Hermann Cohen’® and Ernst Cassirer*’ did, the possibility of
change of the so-called a priori forms and their plurality as well. Recent
flexible and pluralist conceptions of transcendental philosophy include
Putnam’s and Hintikka’s transcendental pragmatism. According to Hilary
Putnam, for instance, each a priori form has to be considered as purely
functional (he also calls it a quasi a priori). Each quasi a priori is relative to
a certain mode of activity, it consists of the basic presuppositions of this
mode of activity, and it has therefore to be changed as soon as the activity is
abandoned or redefined.*! As for Jaakko Hintikka, he characterizes the
transcendental philosophy, in a neopragmatist style, as a process of redi-
recting attention from the objects to our game of seeking and finding.*> We
shall see in section 8 that a neotranscendental philosophy of science devel-
oped along these lines is able to account for quantum mechanics to a much
larger extent than either scientific realism or empiricism.

Second, the gap that separates science and the Madhyamaka, due to ob-
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vious differences of methods and scope, could be filled in only by a third in-
termediate term. This is the bridging function I ascribe to a neotranscen-
dental philosophy of science (see my third point below).

But even before any precise assessment of this threefold articulation is
attempted one should identify the level at which an articulation, be it indi-
rect, between a scientific theory and a dialectical-soteriological system is ac-
ceptable at all. To begin with, one must avoid the temptation of drawing
from modern science a sort of monolithic official mythology, in order to
display its superficial analogies with a popular Eastern mythology. Instead,
one should insist on the manifest underdetermination of scientific theories
and models by experiment, and on the fact that, in the history of science,
this underdetermination was de facto removed by additional, extra-empiri-
cal, constraints. These additional constraints were provided by a demand of
coherence between new theories and an older philosophical background*
whose roots are profoundly embedded in the (partly religious) Western
forms of life.

The problem is that these traditional (philosophical) constraints, which
have been so easy to cope with in classical physics, have begun to introduce
tensions, difficulties, and paradoxes in modern (relativistic and quantum)
physics. The traditional conception of a world made of separate material
bodies bearing intrinsic properties has not been completely relinquished,
but, in order to survive, it has assumed several hardly recognizable forms.
The nonlocal hidden variable theories, whose archetype is Bohm’s 1952 the-
ory, is the most explicit one. But even the physicists who are most commit-
ted to the so-called Copenhagen interpetation still use remnants of the old
mechanistic outlook together with fragments of a new nonmechanistic
outlook. They use a versatile and flexible language that enables them to
speak sometimes as if the particles were individual entities and sometimes
as if they were nonindividual quanta of field excitation, sometimes as if ob-
jects had monadic properties and sometimes as if one had to think that they
are only relational observables, sometimes as if it were possible to ascribe a
state to a “physical system” made of a set of particles and sometimes as if the
particles themselves reduced to states of the vacuum, and so on (see section
6 for more details).

The quicker solution to eliminate these difficulties and lack of concep-
tual unity (without resorting to a nonempirical world of hidden processes)
would be to jettison both the mechanistic conception of the world and the
dualistic epistemology. Unfortunately, there are deep-seated resistances to
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this seemingly extreme solution. Even our cultural familiarity with the most
recent and radical varieties of transcendental philosophy of science (which,
as we have seen, are pragmatic, dynamical, relationist, and nondualist) is
not strong enough to make us take this step collectively.

But aren’t these resistances related to our elementary creeds and forms
of life? Aren’t they due to our distress about losing ground, if we are left
without a belief in a pregiven and prestructured reality? Would we not be
deprived of our strongest motivation for making science if we did not have
the regulative aim of disclosing a preexistent reality lying, so to speak, in
front of us? At this point the Madhyamaka comes in. The Madhyamaka
construed not as the purveyor of one more mythology, one more represen-
tation of the world, or one more philosophical doctrine but (i) as a patient
dialectical deconstruction of the class of substantialist views and dualist
epistemologies that we find so difficult to abandon and (ii) as a soteriology,
namely, an introduction to a form of life in which losing ground is not a
tragedy (it can even promote enlightenment . . .) and in which an alterna-
tive (say, pragmatic, integrative, and altruist) strong motivation can be giv-
en to science.

To summarize, the meeting point of science and the Madhyamaka is not
a common view of the world. It is rather a tension between traditional
views of the world and the recent advances of science, which can be formal-
ly avoided by transcendental philosophy and relaxed at the deepest level by
the Madhyamaka dialectic and soteriology.

Third, some of the discrepancies that were pointed out between Kant’s
philosophy and the Madhyamaka are not as insurmountable as they appear
to be. In order to overcome them one has only to be sensitive to the evolu-
tion of Kantian and neo-Kantian thought.

Let us consider for instance the difference between Kant and the Mad-
hyamaka on the status of the ultimate. As we know, Kant’s position on this
point apparently involves a remnant of substantial dualism (between the
thing in itself and the affected subject). As a consequence, a kind of tran-
scendence seems to be ascribed to the thing in itself. By contrast, Nagarjuna
does not consider any other form of epistemological duality than a purely
functional-relational one. The duality of subject and object, of perceiving
and perception, is not denied, but it is shown to be empty, that is, to arise
from a symmetric relation of mutual dependence. Nagarjuna’s critical
analysis is thus maintained on a strict level of immanence throughout.

However, Kant’s position on this point is much less elementary than
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what can be inferred from a selective reading of certain texts (such as the
Transcendental Aesthetic of the Critique of Pure Reason). At the end of the
Transcendental Analytic one finds that the concept of noumenon is only a
limitative concept, that it only points obliquely toward the finitude of our
sensibility, and that its use is therefore only negative.** Some commentators
then explain that Kant’s thing in itself is nothing beyond the representation,
nothing other than the brute fact of this representation (of its givenness, of
its not being arbitrarily produced by a deliberate act of our will).** And thus
the last shadow of dualism disappears.

Later the Marburg school*

of neo-Kantian philosophy developed an
even more explicitly immanentist position. Against substantial dualism,
Cassirer recommended that one not construe subject and object as a pair of
ontologically closed entities. He rather insisted on a purely methodological
distinction between a function of subjectivation and a function of objecti-
vation in the process of cognition.*” He then stated, after Cohen, the idea of
a “reciprocal cobelonging” of the concepts of subject and object. Against
transcendence, Paul Natorp also argued that there is no external standpoint
from which a relation of causality can be established between a thing in it-
self and our senses. We can thus see how, in the course of its development,
transcendental philosophy has come closer and closer to a crucial feature of
the Madhyamaka.

Of course, there remains a momentous difference of scope between
them. As we know, neo-Kantian philosophies aim at securing the validity of
objective scientific knowledge in its specific domain. But the Madhyamaka
has another priority. This priority is to locate science as an integral part of
conventional truth and to free us from the temptation of taking any part of
conventional truth for an absolute truth. Such a difference clearly invali-
dates simple analogies or straightforward identifications, but it cannot pre-
vent us from establishing both a relation of complementarity and an oper-
ational articulation between the two systems.

COMPLEMENTARITY

Saying, as the Madhyamaka does, that scientific knowledge has only a
conventional validity is not tantamount to denying it any validity whatso-
ever.*® Exploring the extent and limits of this (admittedly conventional) va-
lidity, as transcendental philosophy purports to do, is thus worthy of the ef-
fort in a Madhyamaka context. Has not Nagarjuna pointed out that
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“without a foundation in the conventional truth, the significance of the ul-
timate cannot be taught”?* In that respect the Madhyamaka system and
transcendental philosophy are complementary.

OPERATIONAL ARTICULATION

In exquisite detail transcendental philosophy shows that the credibility
of scientific knowledge is in no way based on its correspondence with some
immutable absolute reality, but rather on the consistent mutual relation be-
tween the processes of defining invariants (objectivation) and setting apart
the noninvariant residue (subjectivation). This may well contribute to the
effort made by the Madhyamika masters to dispel reifying illusions; for, in
our culture, science is the most powerful source of these illusions. Chal-
lenging reification in the domain of science is likely to lower the triggering
threshold of the sought after disabusing chain reaction.

Conversely, in the frame of life and thought that is likely to emerge from
a self-transformation performed in the direction indicated by the Madhya-
maka, an antifoundationalist, immanentist, relationist philosophy of sci-
ence, such as the neo-Kantian, would be immediately acceptable. The very
existential roots of the widespread resistance of those scientists who are
afraid to lose their landmarks and their motivation by adopting it would in-
deed be cut.

In this respect the Madhyamaka system and transcendental philosophy
are potentially synergetic, and they are therefore predisposed to operational
articulation.

5. ONTOLOGICAL ILLUSIONS IN MODERN PHYSICS

To sum up, whereas neo-Kantian philosophy is concerned with reveal-
ing the detailed mechanism of reifying illusions in science, the project of
the Madhyamaka Buddhist community is to dispel them from the outset.
As we shall see in this section, the purely intellectual stance of neo-Kantian-
ism may have been superficially sufficient in the context of classical physics,
but, in the context of quantum physics, the need for a synergetic association
with the existential stance of the Madhyamaka becomes manifest.

Let us return to the essential mechanism of the reifying illusions. It con-
sists in projecting upon nature the commitment of human beings to the
practices that enable them to relate to their environment and to live in it.

341



342

A Cure for Metaphysical Illusions

The man in the street is committed to the objects of his action and dis-
course, and this commitment gives rise to what Arthur Fine® called the
Natural Ontological Attitude (NOA). As for the scientist, she is committed
to the postulated objects of her experimental practice as well as to the
heuristic guides of this practice. The latter commitment is not independent
of the former one, for it often extrapolates its basic features. It gives rise to a
scientific version of the NOA that is so deeply entrenched it tends to resist
at any cost. The scientific version of the NOA especially resists the rising
tide of tensions and paradoxes induced by its being stubbornly imposed
onto modern physics.

Can we do something to overcome this sort of illusion? Kant and his fol-
lowers did not think so. They believed that nothing can be done beyond
mere intellectual recognition of the transcendental illusion. According to
them, we can know intellectually that certain subjective rules are mistaken
for objective determinations of the things in themselves, but we cannot help
seeing the world as if it inherently possessed these determinations’'—ex-
actly in the same way as an astronomer cannot help seeing the moon bigger
when it is close to the horizon than when it is at its zenith, although she
knows intellectually the optical mechanism of this illusion.

This rather pessimistic view is clearly expressed in the last part of the
Critique of Pure Reason. But it is already latent in the first chapters of the
Critique, where the “constitution” of valid objective knowledge by means of
the forms of our sensibility and understanding is at stake. One can see this
in the way Kant minimizes the implications of his philosophy for men in
the street and scientists. On the one hand, in the Transcendental Aesthetic,
Kant states that space is not a concept abstracted from our outer experi-
ences but rather the a priori form of all intuitions of the bodily objects that
we take as external to us. It is only if this subjective status of space is accept-
ed, he writes, that one can understand how it is possible to acquire knowl-
edge of the necessary propositions of geometry. For an a priori knowledge
of necessary truths can only be about something we ourselves produce. But,
on the other hand, Kant also explains that, with respect to any possible hu-
man experience, everything remains exactly as if (als ob) space were an in-
trinsic feature of the world.>® The critical attitude thus stems from the
meta-standpoint of the philosopher, and it proves mostly irrelevant from
the ordinary standpoint of the man in the street or of the scientist. The
philosopher is aware of the as if clause, whereas the man in the street and
the scientist just make use of it unself-consciously.
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This dual, not to say schizophrenic, analysis may have been acceptable as
long as the as if procedures worked without too many discrepancies (e.g., in
classical physics). Indeed, the internal coherence of the ontological-like dis-
course of classical physicists made it quite easy for them to forget the as if
clause. But, in quantum physics, discrepancies have become so glaring that
in order to save something of the Natural Ontological Attitude, especially
something of the favorite ontology of material bodies, one needs tortuous
(and thus too visible) strategies.

As T have suggested in section 4, these strategies include: (i) flexible use
of the substantives and predicates in particle physics, (ii) implementation
of new logic or new (quasi) set theories, (iii) call for future theories en-
dowed in advance with the aptitude of solving the paradoxes of quantum
mechanics, or (iv) hidden variables theories that carry on some basic fea-
tures of the classical mechanics of material points.

Let us explore briefly two of these available strategies. One concerns
predication, and the other reference. The first one is quantum logic and the
other one is the particle label approach. Both of them reveal a strong philo-
sophical and cultural bias in a situation where underdetermination of theo-
ries by experiments prevails.

Predication was already perceived as a problem during the period of
emergence of quantum mechanics. At first, the formulation of this problem
was quite clumsy. In 1927 Heisenberg and Bohr insisted on the fact that, due
to the indivisibility of the quantum of action, no phenomenon may be ob-
served without disturbing it appreciably.”> Therefore, saying that a phe-
nomenon merely reflects a predicate possessed by the (micro-)object is
quite dubious. But a few years later (especially from 1935 on, after the cele-
brated Einstein-Podolsky-Rosen paper), Bohr became increasingly suspi-
cious about the concept of disturbance. As he noticed in 1954, “one some-
times speaks of ‘disturbance of phenomena by observation, or ‘creation of
physical attributes to atomic objects by measurement. Such phrases, how-
ever, are apt to cause confusion.””*

Bohr was especially aware of the lack of coherence of the most wide-
spread way of using this concept of disturbance. Indeed, speaking of a dis-
turbance presupposes that something like a property of the micro-object
exists in nature, ready to be “disturbed” by the observing agent; it is thus
difficult to invoke disturbances in order to prohibit (as some members of
the Copenhagen group did) any reference to intrinsic properties of objects.
Even worse, supposing that properties preexist but that they cannot be
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known because of disturbances is tantamount to accepting that our knowl-
edge of the hypothetical properties is incomplete and encouraging some
physicists in their search for hidden variables. Bohr therefore insisted less
and less on the crypto-dualist picture of disturbed (or created) properties
and more and more on a holistic definition of the phenomenon in which
the hypothetical contribution of the object cannot be dissociated from the
contribution of the structure and irreversible functioning of the measuring
apparatus.”

From the very beginning quantum logic was aimed at restoring realism
in quantum physics against Bohr’s views. Rather than sticking to “phenom-
ena” or “observation” as Bohr did, quantum logic enabled one to recover
the possibility of speaking of “physical qualities,”* or of properties of sys-
tems, at the cost of changing the algebra (namely, the combination by con-
junction and disjunction) of these properties. Instead of a Boolean alge-
bra,”” one merely had to accept a non-Boolean “orthocomplemented
non-distributive lattice.”*® So much so that the whole historical perspective
was reversed by later quantum logicians. While history indicates that non-
Boolean logic is the realist reply to Bohr’s criticism of the ideal of a com-
plete separation between an object and an observing agent, some quantum
logicians asserted that “the rejection of the ‘ideal of the detached observer’
is the Copenhagen response to non-Booleanity.”*® Thus, according to these
authors, the world is inherently non-Boolean, and Bohr’s holism is a spuri-
ous epistemological interpretation of this ontological feature.

Unfortunately for them, however, there is much to be said in favor of
Bohr’s original standpoint. I personally tend to promote the following ar-
gument of simplicity. From the elementary supposition that phenomena
are relative to their (sometimes incompatible) experimental contexts of ap-
pearance, it is easy to derive: (i) the full non-Boolean structure of quantum
logic,” (ii) the quantization itself (through the commutation relations be-
tween conjugate variables), (iii) the wavelike aspect of certain distributions
of discrete phenomena,®" and (iv) features that concern the hypothetical
bearers of properties, beyond the properties themselves.®* This derivation
does not require any well-defined assumption about the structure of the
world (with the exception of the nonzero value of the Planck constant).

By contrast, starting from a detailed non-Boolean structure of the alge-
bra of properties of the systems that constitute the world introduces a high
amount of arbitrariness in the premises. The derivation of consequences
from this kind of premise thus have little explanatory power.*’
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To recapitulate, even though the two starting points, namely, holism-re-
lationism and inherent non-Booleanity, cannot be settled by experiments,
there are many good reasons (especially economy, unity and explanatory
power) to choose the first one. The only reason that may make the second
one more attractive is that a realist interpretation of physical theories seems
to be so unquestionably desirable in the framework of our Western view of
the world that the best ampliative®* arguments in favor of another interpre-
tation lose weight. Everything, in the philosophical debate about modern
physics, goes as if the following maxim were enforced: “Whenever a realist
interpretation of a physical theory is available, you must adopt it, come
what may.”®°

Another important case of underdetermination with philosophical bias
concerns two views on the traditional bearers of predicates, the particles.
According to the first view, the world is made of labeled quasi-individual
particles whose momentum exchange mimics the empirical effects of fields,
whereas according to the second view the world is made of fields whose
nonindividual quanta of excitation mimic the empirical effects of particles.
The two views can be made empirically equivalent in virtually every re-
spect,®® but, here again, they cannot fulfill to the same extent the standards
of economy, unity, and explanatory power. Let me state some important
differences of this kind between them.

1. In order to account for the quantum (Bose-Einstein and Fermi-Dirac)
statistics, the quasi-individual particle view imposes a set of state-accessi-
bility conditions: the restriction of states to their labeled symmetric and an-
tisymmetric forms. But the quantum field view needs neither labels nor im-
posed restriction of the set of accessible states (only a generalized version of
the algebra of commutators that underpins quantum theories). As P. Teller
points out, the quasi-individual particle view has the defect of carrying a
“surplus formal structure” (the labels) and of accepting a certain arbitrari-
ness (in the choice of the accessible states).”” Economy thus favors the
quantum field view.

2. What the particle view calls “creation” or “annihilation,” thus evoking
ontological quantum jumps, is construed by the quantum field view as a
continuous change of state that reveals itself discontinuously only in exper-
iments.®® The quantum field conception is thus clearly more in the line
of the general rules of quantum theoretical treatment than the particle
conception. Conceptual and formal homogeneity thus favors the quantum
field view.
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3. Both views must accommodate an indetermination in the number of
micro-objects. However, they are not explanatorily equivalent. In the parti-
cle view this indetermination is imposed, but in the field view it arises quite
naturally from the principle of superposition that holds for any quantum
state. Furthermore, in the particle view one must cope with the baroque
picture of individual objects whose number (and therefore whose being) is
not definite, but the quantum field superposition of states may easily be un-
derstood as describing a propensity for the manifestation of various num-
bers of discrete relational events in a given experimental context.”” Coher-
ence of representations and, here again, economy of thought, thus favor the
quantum field view.

4. The explanatory gap between the particle view and the quantum field
view becomes even more striking when the problem of the so-called
Rindler particles (or quanta) is at stake. The Rindler particles (or quanta)
are observed by means of an accelerated detector, in situations (called the
“vacuum state”) wherein no particle at all is observed with nonaccelerated
detectors. It is quite difficult to understand this phenomenon in the frame
of the absolutist particle view, for a particle is supposed to exist (or to be de-
void of existence) irrespective of the state of motion of the detector. But the
Rindler phenomenon raises no problem in the frame of quantum field the-
ory as read by Teller,”” because each event of detection is here assumed to
express a dynamic relation between the environment and the (accelerated
or inertial) detector. The quantum field view is thus able to make us dis-
pense with ontological questions, which become almost intractable in cer-
tain situations.

Why then should one keep on with the contrived particle view instead
of adopting the much more natural relational-propensionist’' reading of
quantum field theory Teller proposes?

Most arguments in favor of the particle view rely on a demand of his-
torical continuity of representations and concepts: historical continuity
with classical physics, but also with the Natural Ontological Attitude of
everyday life. M. Born already insisted, in his discussions with E.
Schrodinger, on the importance of historical continuity between the con-
cept of particle and the concept of material body.”> As for Bohm’s original
hidden variable theory of 1952, which develops and transforms the mecha-
nistic picture of a world made of a plurality of material points, it was ex-
plicitly motivated by an ideal of historical continuity, not only methodolog-
ical but also conceptual, between the new theory and classical physics.”
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True, the majority of realist philosophers of science currently accept
that there cannot be an exact ontological similitude between two stages of
the development of science. However, they still make a tacit use of what R.
Harré’* calls an ontological type hierarchy. It is usually this choice of devel-
oping a single ontological type hierarchy over history, which removes the
empirical underdetermination of representations and replaces it by an ef-
fective determination. Let me give an example. Elementary particles are not
mistaken for material bodies in microphysics, but the historical constitu-
tion of their concept, and the standard grammar of the expressions used
about them by physicists, show that they belong to a well-characterized
type hierarchy whose archetype is the material body of everyday life. The
residual affinity of the concept of particle with the material body manifests
itself most clearly in popular science, where precautions are dropped and
familiar representations dominate again.

The difference between classical physics and quantum physics becomes
easily perceptible at this point. In classical physics the type-hierarchical
continuity between systems of interacting material points and the “things”
of everyday life did not raise any difficulty. As we have seen earlier, aware-
ness of Kant’s as if clause was therefore confined to a little circle of philoso-
phers and philosophically minded physicists. The ordinary physicist and
the (Western) layman could stick quietly to their reifying and materialist
picture of the world. But in quantum physics the distortions imposed by
upholding the type hierarchy of material bodies are manifest; the conven-
tional, or normative, aspect of this preservation can hardly be ignored by
anyone, and the as if status of the substantive (particle)/predicate (state)
mode of expression in the microworld then becomes all the more plausible.
Moreover, adopting a radically different conception of physical theories,
such as the relational-propensionist reading of quantum field theory, is an
increasingly attractive option.

This being granted, the usual attitude, which consists in asserting that
the world is made of inherently existent particles yet recognizing that this is
not a satisfactory picture and adding lots of qualifications, clearly appears
“nihilistic” in Varela’s sense. A way out of this sort of nihilism is sorely need-
ed. Now, in view of the previous analysis, the condition for taking (individ-
ually and collectively) the way out is nothing less than cutting the favorite
ontological type hierarchy at its archetypal root, namely, the material body,
recognizing (in the full existential strength of this verb) that the privileged
status enjoyed by material bodies in our lives is due only to pragmatical-
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conventional reasons, seeing or living the all-pervasiveness of the as if
clause in our material environment. This condition is difficult to fulfill in a
Western context (except, perhaps, for a few phenomenologists able to prac-
tice the Husserlian “bracketing” of the Natural Attitude), but it becomes al-
most trivial in a Mahayana Buddhist context. Hasn’t the Buddha himself

“rejected the belief in matter”?”

6. A DIALECTIC OF DETERMINISM
AND INDETERMINISM

From the standpoint of Western culture both Kant’s dialectical critique
of metaphysics and Nagarjuna’s symmetric rejection of “views” (drsti)
sound negative. They are felt as a renunciation of the grand project of Epis-
teme inherited from the ancient Greeks. In this section I will try to show, on
the contrary, that a dialectical reasoning may convey an important positive
teaching and may lead one onto the edge of a renewed conception of
knowledge.

My example of dialectical reasoning bears on determinism.

It is commonly accepted that the birth of quantum mechanics marks
the triumph of indeterminism. But this word, indeterminism, is so ambigu-
ous it has generated many misunderstandings about the status of quantum-
mechanical laws. It is true that, in quantum mechanics, there is in general
no strict predictability of phenomena, that predictions are usually only
probabilistic. It is also true that the quantum rules of combination of prob-
abilities”® are not compatible with the idea that each phenomenon is strict-
ly determined by other phenomena that we just happen to ignore. In other
words, the “ignorance interpretation” of quantum probabilities is precluded
as long as one holds on to the plane of phenomena. However, this says
nothing about the hypothetical “ultimate laws of nature” below the level of
phenomena, this says nothing about whether quantum indeterminism is
only epistemological or ontological as well. As Bohm pointed out, “The
mere uncontrollability and unpredictability of quantum phenomena does
not necessarily imply that there can be no quantum world, which would in
itself be determinate.””” Indeed, we now know that there exists a class of
processes undergoing chaotic motions, which is both ruled by deterministic
laws and remains unpredictable. Microphysics thus does not point toward
strict, intrinsic, indeterminism; it rather illustrates the undecidability of
ontological propositions by science, be they about the determinist or inde-
terminist status of the “ultimate laws of nature.” As indicated by Jacques
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Harthong, this type of undecidability can easily be expressed in a form that
mimics Kant’s dialectic of pure reason. The antinomy of probabilistic pre-
dictions develops thus:

Thesis: “The ultimate law of the world is chance, and any partial deter-
minism that could be found in it results from the law of large numbers.”

Antithesis: “The ultimate law of the world is entirely deterministic, and
any random phenomenon that could be observed results from determinis-
tic chaos.””®

This being granted, the strongest argument that can be given in favor of
indeterminism in microphysics is that any search for deterministic laws
would be sterile, that applying the Leibnizian principle of sufficient reason
at any cost would be fruitless, that no experimentally testable consequence
would arise from this research.” But, as we have seen, this argument is not
compelling. Moreover, it does not prevent one from inquiring philosophi-
cally into the possible reasons for unpredictability at the level of microphys-
ical phenomena.

What is fascinating at this point is that many results in the literature on
the interpretation of quantum mechanics tend to converge toward one ex-
planation of such an indetermination.

Karl Popper,* to begin with, noticed that, even in a world ruled by un-
derlying deterministic laws, an observer could not predict a phenomenon if
she were herself entangled with the process of its production. Unpre-
dictability here results from a logical limitation in self-prediction. In short,
as soon as the observer has predicted what she will do, the very content of
the prediction can influence her future behavior. This spurious effect of
predicting on the predicted behavior may make the prediction wrong.
Then, due to the entanglement of the predictor and the phenomena that
have to be predicted, the logical limitation of self-prediction results in a
limitation of prediction of phenomena.

Much earlier, G. Hermann,® a young philosopher of science who
worked with Heisenberg, explained with some detail that one is not bound
to assume that quantum phenomena have no cause, only that the causes are
not defined in the absolute but rather relative to the very circumstances of
the production of the phenomena.

Even more precisely, P. Destouches-Février demonstrated that any pre-
dictive theory bearing on phenomena defined relative to possibly incom-
patible experimental contexts is “essentially indeterminist.”** Indetermina-
tion in the sense of unpredictability is here a direct consequence of the
relativity (or context-dependence) of phenomena.
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To summarize, a plausible positive teaching of the dialectic of determin-
ism and indeterminism is that microphysical knowledge is contextual, rela-
tional, or participatory at the deepest level. At any rate, this is the teaching
one is likely to draw from this dialectic if both an absolutist defense of one
thesis and a nihilistic reaction to the lack of proof of any thesis are to be
avoided.”

7. RELATIONAL KNOWLEDGE

It is not precise enough to say that the Madhyamaka and the neo-Kant-
ian philosophies of science are similar in their focus on relations or on rela-
tional knowledge. They are also similarly specific about relations. Both of
them put relations before (or on the same footing as) the relata, both of
them share a nonpolar conception of relations, and for all that they do not
reify relations.

When Nagarjuna equates mutual dependence with emptiness,** or lack
of inherent existence, this clearly shows that he has not the slightest tempta-
tion to think that the relata precede the relation. He even insists something
that is “due to a cause and which does not exist in lack of such” is like a “re-
flection”® or like “foam, bubbles, illusion.”*® The relation is what makes the
relata emerge (as noninherently existing phenomena), just as much as the
other way round. Yet, no ontology of relations is asserted: “Neither connec-
tion, nor connected nor connector exist.”®” Indeed, asserting the existence
of relations to the detriment of that of the relata would involve the use of an
opposition (relation-relata) and the solidification of one of its terms,
whereas the two terms of this opposition also arise in dependence.

As for the neo-Kantian philosophers, they are very careful to put func-
tion before substance (to paraphrase the title of a book by Cassirer) and re-
lations before their relata. According to Natorp, Plato’s most important dis-
covery in the Sophist, at the end of his lifelong discussion about being and
not being, is that they somehow mutually ground each other.* The applica-
tions of this discovery came much later, especially in Kant’s conception of
the synthetic power of thought. But as soon as it was clearly understood it
underwent radical developments.

The most prominent neo-Kantian philosophers pointed out that the ba-
sic shortcoming of metaphysics consists in “separating correlative stand-
points within the field of knowledge itself, and thus transforming what is
logically correlative into an opposition of things.”®” They then quickly rein-
terpreted Kant in this spirit, by showing that his basic method of transcen-
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dental deduction® was precisely aimed at avoiding such an unwarranted
transformation. Thus, notwithstanding Kant’s original formulations, Her-
mann Cohen and Paul Natorp claimed that transcendental deduction
should not be interpreted as an attempt to return to some absolute founda-
tion of knowledge. According to them, there can be no static relation
between an epistemic ground (the forms of thought) and something
grounded (objective knowledge), where a dynamical process of mutual ac-
commodation is involved.”’ What is expressed by each special instance of
transcendental deduction is only a “constraining reciprocity, in which there
is neither prius nor posterius.”** In other words, what a transcendental de-
duction reveals is a perfectly symmetrical relation of coproduction. Yet,
here again, no well-rounded ontology of relations emerges: only a tireless
study of ever-developing relational cognitive acts.

As previously noted, the special feature of neo-Kantian philosophies,
when compared to the Madhyamaka, is that they are explicitly aimed at the
justification of science, especially physics. They tend to apply their basic re-
lational insights to the clarification of the nature of scientific knowledge,
and they therefore complement the Madhyamaka, where these insights are
predominantly used to promote existential disabuse.”

If applied, say, to the deduction of Newtonian mechanics by Kant
(in his Metaphysical Foundations of Natural Science), the neo-Kantian con-
strual of transcendental deduction yields an important epistemological
teaching. The very fact that part of this physical theory can be transcen-
dentally deduced shows that it must not be interpreted as a reflection of
some inherent feature of external reality but rather as an expression of the
mutual constraints between the two codependent terms of the cognitive
relation.”* More specifically, the extensive use of differential calculus by
classical mechanics shows, according to most neo-Kantian thinkers, that
only (infinitesimal) relations are accessible and that no monadic founda-
tion of these relations, no absolutized relata, can ever be grasped by
physics.”

In quantum mechanics the relational structure of knowledge is only en-
hanced.

(Quantum mechanics) exaggerates the relative character of the description of
nature. It abandons the representation according to which the structures of
relations are univocally determined by certain connections of things in space
and time, and shows their being dependent on the way an observer takes cog-

nizance of the system.”®
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Using the vocabulary of section 3 (point 4), this sentence is to be under-
stood as follows. In quantum mechanics we can no longer content ourselves
with describing “lateral” relations between spatiotemporal objects, thus be-
having as if the “transversal” cognitive relations did not exist or were irrele-
vant; we have somehow to take into account the multiple cognitive relations
between the microphysical domain and the measuring apparatuses. Indeed,
due to complementarity (or to the commutation relations), the multiple
microdomain-apparatus relations cannot be reduced to one and then
pushed away in the background. This remark recurs in current neo-Kantian
interpretations of quantum mechanics and in some other interpretations as
well.””

Moreover, Jean Petitot insisted that the transversal cognitive relation is
represented by the formalism of quantum mechanics in such a way that its
“subjective” pole (and also, in all likelihood, its “objective” pole) is not
made explicit.”® Just as in Kant’s interpretation of Newtonian mechanics
the spatiotemporal structure implicitly conveyed the relational nature of
macrophysical knowledge, in a neo-Kantian reading of quantum mechanics
the Hilbert space structure implicitly conveys the relational nature of mi-
crophysical knowledge while involving no description of the two relata.
From this standpoint the (nonlocal) hidden variable theories are to be un-
derstood as desperate attempts at pointing toward an inaccessible world of
relata behind the relational network of standard quantum mechanics.

This feature of quantum mechanics gave rise to interesting develop-
ments about the notion of nonsupervenient relations, namely, relations
that do not depend on hypothetical monadic properties of the relata.” But
it was already latent in many earlier discussions on the measurement prob-
lem and on the entanglement of state vectors. If one recognizes the purely
relational status of the state vector, that is, its being an expression of the
propensity for phenomena under activation conditions, the measurement
problem reduces to a problem of transition from relativities to monadic
properties. It is a problem of breaking the chain of relations expressed by
the entangled state vector of the system (object + apparatus), thus jumping
to nonrelational determinations of both the apparatus and the object. Now
a fascinating proposal for a solution to this problem has been given in the
framework of Everett’s original “relative state” interpretation.'” The solu-
tion consists in remarking that, if the experimenter herself partakes of the
network of relations, things may appear to her as if well-defined nonrela-
tional determinations arose from the measuring interaction. In short, a
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state relative to her appears from her standpoint as a well-determined fea-
ture of something substantial. This is a good summary of how reifying (or
“absolutizing”) illusions may arise.

In addition, it can easily be shown that taking into account this deeply
relational character of microphysical processes is nearly enough to derive
the basic structure of quantum mechanics.'’! In other words, it can be
shown that one may formulate a kind of “transcendental deduction” of
quantum mechanics. Of course, the type of transcendental deduction that
has to be used to derive the overall structure of quantum mechanics is
much more general than Kant’s. In this general sense a transcendental de-
duction is not a regression from objective knowledge to its conditions of
possibility, as in Kant’s Critique of Pure Reason. It is a regression from a set
of minimal requirements about the scientific process of anticipation of
phenomena to a strong anticipative structure as the condition of possibility
for these requirements to be satisfied. Now, taking into account two re-
quirements, namely, (i) that the anticipation must bear on contextual phe-
nomena and (ii) that the predictive tool must be unified under the concept
of a preparation, the basic anticipative structure of quantum mechanics
arises. As Jean-Louis Destouches and Paulette Destouches-Février'*® argued
convincingly, the formalism of vectors in a Hilbert space, together with
Born’s correspondence rule, is the simplest predictive formalism among
those that obey the constraint of unicity in a situation where decontextual-
ization cannot be carried out. Even the general form of the (Schrédinger or
Dirac) equations of evolution can be obtained this way, by a series of direct
or bridging transcendental arguments.'”

This being granted, typical features of microphysical phenomena such
as wavelike distributions and quantization, which are predicted by the
quantum theory, no longer appear to be contingent aspects of nature. In
view of the previous derivation, they rather appear as necessary features of
any activity of production of contextual and mutually incompatible phe-
nomena whose level of reproducibility is sufficient for its outcomes to be
embedded in a unified system of probabilistic anticipation. Of course, this
does not mean that quantum mechanics could have been obtained by mere
armchair philosophizing, only that the structure of quantum mechanics
has retrospectively revealed its deeply relational nature to the philosophical
inquiry. As was the case for Kant’s deduction of Newtonian mechanics, the
very possibility of a transcendental deduction of quantum mechanics
teaches us something important about the status of this theory. It suggests
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that quantum mechanics should not be construed as a reflection of some
(exhaustive or nonexhaustive) aspect of a pregiven nature, but as the struc-
tural expression of the coemergence of a new type of experimental activity
and the “factual” elements that constrain it.'**

Here, again, these results and reflections are easily available in the litera-
ture. They were strongly promoted by the neo-Kantian trend in philosophy
of science. But, in order to become widely accepted, in order to be articulat-
ed into a new coherent participatory conception of the world, they will
need to overcome the Western urge for foundations, and for reification of
the pragmatic categories of everyday life. This can occur only through their
integration within a higher-order axiological and existential operator (not
to say within an alternative form of life) of which the Madhyamaka dialec-
tic and soteriology is likely to be the central element.

WHAT IS THE USE of this essay, beyond its philosophical content? It does
not pretend to be a substitute for the best spiritual writings of the Ma-
hayana Buddhist tradition, nor even to add the slightest contribution to
them. Even less can it alone induce the self-transformation of other human
beings. But it may weaken the intellectual ground of those who still (rough-
ly one century after the alleged fading of scientism) take science as the
modern equivalent of late religious dogma. It may also, more important,
help those who are already engaged in a process of self-transformation not
let themselves be impressed, at an intellectual level, by the substantialist
tales of the majority of physicists. It may, above all, give them a hint as to
how to integrate the many strata of their life and thought in our modern
culture. These effects having, hopefully, been obtained, the present article is
to be thrown away as any other step in the Wittgensteinian ladder toward
what really matters.

Notes

I would like to thank Rachel Zahn for her careful reading of this paper, and for
helping me to adapt it to a broader audience.

1. A soteriology is a doctrine of salvation (soteria means salvation in ancient
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2. S.Korner, Introduction to E. Cassirer, Kant’s Life and Thought (New Haven:
Yale University Press, 1981), p. xi.
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In the preceding essay Michel Bitbol points out that philosophy has al-
ways played a role in the formulation of scientific theories, and he sug-
gests that the Madhyamaka might provide the context for new develop-
ments in physics. This is precisely what David Ritz Finkelstein does in the
following essay, in which he develops a theory of “universal relativity.” In
this theory the concept of states of being is replaced by the idea of modes
of action, events are prioritized over things, and there is a relativization
of knowing (fixing a state) and doing (changing a state).

One of the most intriguing elements of Finkelstein’s discussion is his
explanation of idols, which results from fixing on false absolutes. One
sign of an idol is a nonreciprocal coupling, or interaction, between two
entities, such as space and time, or matter and space-time. The unaffect-
ed partner in such a compound is identified as an idol. To relate this
theme to the mind-body question, modern cognitive scientists commonly
assume there is no mind separate from brain, so there is absolute brain
and mind-brain but no absolute mind. By fixing on the brain (and be-
havior) as an absolute, the brain takes on the role of an idol. In their es-
say in this volume, Varela and Depraz challenge the widespread assump-
tion that the brain influences the mind but the mind does not influence
the brain. This is the kind of reciprocity failure that Finkelstein discusses.
His argument from the history of science suggests that this theory is defec-
tive and possesses a false absolute.

In order to discover what absolutes are tacitly assumed within any
given theory, we must step outside the theory, be it that of cognitive sci-
ence or physics, and examine what scientists say, what they do, and the
connection between their words and deeds. For both the cognitive sciences
and physical sciences, Buddhism provides one such outside vantage point
that may be invaluable in revealing such “idols of the tribe” of science.
Finkelstein points out that any theory—including the Buddhist and the
scientific—is a view from a position, which is then an idol of that theory.
This implies that the process of making a theory inevitably introduces
idols that can only be corrected by a later theory. And this implies a never
ending process.

This raises the crucial question: what is the point of formulating the-
ories? Much of science seems to be aimed at the formulation of an ulti-
mate, all-encompassing, fixed theory of the universe: the final achieve-



ment of a “God’s eye view.” But Finkelstein’s principle of universal rela-
tivity, as he says, seems incompatible with a fixed theory of any kind, and
in particular with the goal of a final theory, which may be another idol
that we must evolve beyond. This perspective parallels the Buddhist
theme of not grasping onto any view as being supreme, even the Madhya-
maka. It calls into question, in both physics and Buddhism, the optimal
role for theories: do they really serve any higher purpose than to lead to
more valid and comprehensive experience? And if a theory does not serve
that function, what is its purpose?

While the details of this essay will be comprehended only by readers
with a solid background in theoretical physics, it is bound to be deeply
provocative even for those who are not well versed in physics.



David Ritz Finkelstein

Emptiness and Rc [ativity

RELATIVITY AND INTERACTIVITY

The Buddhist principle that all is empty is understood by some as the
principle that all is relative (Thurman 1993). This universal relativity princi-
ple is more embracing though less structured than Einstein’s general rela-
tivity principle, which still admits many absolutes. The major changes in
physics in this century have been extensions of relativity at one level or an-
other, and I think a further extension is due, at an even deeper level of
physics than the previous. Philosophical inquiry has aided such extensions
before, and it could do so again. A philosophical argument for a universal
relativity could be a useful guide for future physics.

I consider such a universal relativity principle to be meaningful and per-
haps even true in physics.

For the purposes of physics, however, one must be more specific about
the nature of the relation that is implied but not specified in the broad term
relativity. The relation between people that special relativity considers, for
example, is that between people in relative motion who communicate with
a system and each other by exchanging signals, typically light. The relation
underlying quantum theory, however, is that between observers of comple-
mentary quantities, and one studies the effect of this relation upon the ba-



366

Emptiness and Relativity

sic interaction between experimenter and system that holds during a mea-
surement. Interaction is a lower-level concept than communication, in that
every communication is made up of interactions. In what follows I usually
specify the terms relative to mean interactive, and relativity interactivity.

Quantum mechanics has been characterized as a “nonobjective physics,”
expressing the idea that it is founded not on objects but on interactions. Is
it indeed possible that all is interactive? How far we have already gone in
that direction? What absolutes remain?

My main tool in this inquiry is an analysis of Segal (1951) and Inénti and
Wigner (1952) that shows us by precept and example how to detect possibly
false absolutes and how to relativize them.

The main absolute of physics today that we will discuss is the dynamical
law, also called the law of nature, describing how the system develops in
time, also called the dynamical process. I revisit the idea that we should rel-
ativize dynamical law much as Einstein relativized geometric law in general
relativity. Furthermore, I consider taking the dynamical process as the sole
variable under study, as Einstein proposed for the geometric law in his uni-
fied field theory. Such a more interactive space-time-matter-dynamic unity
might embrace general relativity and the standard model and reach beyond
them.

IDOLS

Let me indicate how I use three terms basic to this discussion.

Relativity is the part of any physical theory that concerns how appear-
ance—the phenomenon—depends on the observer.

An absolute (or covariant) property or entity—a noumenon—is one
whose presence or absence all experimenters agree on, though they may
name it differently.

Reification is imagining an absolute entity where there is none.

An idol, in the language of Francis Bacon (1620), is a false absolute re-
sulting from reification. “Idols of the tribe” are those common to a whole
community, such as those resulting from innate propensities to reify. “Idols
of the theater” are those erected within a particular theory. My usage differs
from Bacon’s in that I regard idols as inevitable and useful products of the
same theory-making process that breaks them.

Relativity came to center stage in the mechanical physical theories of
projectiles and planets, where one must relate observers in relative motion.
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For example, Johannes Kepler wrote an entire relativistic science fiction
novel, Somnium, just to relate the views of people on the Moon to those of
people on Earth and argue against the commonsense conviction that the
Earth was at absolute rest. On the evidence of his relativistic manuscript, his
mother was charged with witchcraft and exposed to the instruments of tor-
ture. For their relativisms, Bruno had earlier been burned at the stake,
Galileo was merely placed under house arrest, and later Einstein was laure-
ated. The intellectual climate is clearly thawing.

Nevertheless physics once again runs into idols that block its devel-
opment.

We can spot these idols using a detection system that Segal (1951) and
later Inénii and Wigner (1952) formulated and applied to classical mechan-
ics and other physical theories. I describe it first and then apply it to present
physical theory.

Segal, and Inénii and Wigner, look for partially but incompletely fused
structures, which they call nonsemisimple and which will be called com-
pound here. I count as an entity whatever everyone in a community can ex-
perience, such as an electron, or the Moon, or the time of day, as opposed to
optical illusions or hallucinations. An entity is called a simple in this context
if it properly includes no other entity (except trivial constants). It is called
semisimple if it is simple or equivalent to a collection of separate simples. It
is called compound if it is not semisimple.

A compound results when one simple variable has subordinated anoth-
er without fully integrating it.

A compound looks like a snake that has just swallowed a pig. A strong
attachment has been formed but full integration has yet to come. A com-
pound is a distress signal.

Inont and Wigner applied the Segal criterion only to classical mechan-
ics, where the diagnosis could be checked against the already known out-
come. This tested the test more than the theory. The S-I-W (Segal-Inonii-
Wigner) test passed its test, by “predicting” the evolution of the relativity of
Galileo into special relativity.

The compound of classical mechanics that they studied is space/time.

A solidus as in “space/time” indicates a compound composite, not a
quotient, and is followed by an idol. A hyphen indicates a simple fusion like
Einsteinian “space-time.”

The Galilean compound space/time forms from the Aristotelian simple
time and simple space when time “swallows” space. That is, in Galilean
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thought there is no space separate from time; we cannot recognize the same
place at a different time, and to speak of it has no meaning. But there is still
time within space/time, and still a unique space at each time, a slice of the
tree of history. Galileo has absolute time and absolute space/time but no ab-
solute space.

Space/time is therefore not a composite of two simples, space and time.
Yet it contains the simple time. Space/time is, therefore, compound and
time is its idol.

To put it differently, Inonti and Wigner look for a one-way coupling be-
tween entities. The snake swallows the pig and not the pig the snake. In
transforming from one observer to another in relative motion, Galileo cou-
ples time into space, but not conversely. Another way to say that space/time
is compound, then, is to say that there is this one-way space/time coupling.

This nonreciprocity could have hinted to Galileo or a contemporary
that there is likely a missing physical constant coupling space back to time;
a speed ¢, therefore. The speed ¢ would have to be so large that the effect of
this coupling from space to time, an effect that must vary as 1/c, could elude
notice in Galileo’s day. But if ¢ were not too large, it could become impor-
tant later, when experimenters attain greater relative velocities or develop
more sensitive instruments. The coupling constant ¢ “predicted” by the
S-I-W test is the speed of light.

Such one-way coupling is a sure sign of a compound and is circumstan-
tial evidence that the unresponsive partner in the coupling is an idol, a false
absolute. The guiding heuristic principle is that actual coupling is always re-
ciprocal. This is not Newton’s physical principle of action and reaction, but
might be its philosophical grandmother. I find this principle of reciprocity
plausible enough to explore its implications here, and elsewhere, with ex-
periment as the court of last appeal.

The more evolved construct, the space-time point of Einstein and Min-
kowski, is simple, with no nontrivial parts. This is the evolution of Galileo’s
space/time “predicted” by the S-I-W test in retrospect. Galileo had shown
that space was an invalid reification. Einstein’s development showed that
time was too. Aristotle’s two uncoupled absolutes, space and time, had
evolved through the compound space/time of Galileo into the one symmet-
rically coupled absolute space-time of Einstein.

The S-I-W test can show us a possible idol and it can suggest the kind of
reverse coupling to look for experimentally, but it gives no indication of
how strong this coupling might be, except that it must be weak enough to
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have been overlooked so far. The actual size of the new coupling coefficient
must be learned from experiments that invalidate the theory containing the
idol under study.

It sometimes happens that one relativistic evolution compounds previ-
ous simples, and then another later evolution simplifies that compound,
but creates other idols at the same time. Galilean space/time is the transi-
tional phase between Aristotelian “space & time,” a semisimple conjunction
of two separate simple space and time entities, and Einstein space-time.
Einstein space-time preserves other idols, which I mention below.

It took thousands of years to get from space & time to space/time, and
only two centuries more to form space-time. The pace picks up, with each
relativization helping the next. To develop skill and confidence with our
idol test, I will apply it to three more relativizations that occurred in the first
three decades of the twentieth century before tackling one of the new mil-
lennium. I omit some important relativizations that are not crucial for the
story.

GENERAL RELATIVITY

Newtonian physics has a compound absolute that special relativity in-
herited: not absolute rest, but absolute coasting, nonacceleration. Newton
believed that, while there is no standard of absolute rest, there is a standard
of absolute nonacceleration. For example, a droplet is spherical if it is not
spinning and ellipsoidal if it spins. (Newton used a water bucket for this
test, but in free fall droplets work better.) In the spinning droplet each part
accelerates toward the center of the droplet. In the nonspinning droplet
each part follows a geodesic.

What provides the standard of nonacceleration everywhere in space-
time is today a local structure called the metric (field). It is reckoned as part
of the structure of space-time.

Through its metric, space-time acts on the rotating droplet or other mat-
ter, but in Newtonian physics and special relativity the matter, even if it be
the size of the Sun, does not act on the space-time. There is therefore a com-
pound matter/space-time. A simplification of this compound was urged by
Mach and carried out by Einstein in his theory of general relativity, a succes-
sor to special relativity, bringing us closer to a matter-space-time unity.

In general relativity the dynamical evolution couples matter to metric as
well as metric to matter.
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The resulting variations in the metric account for gravity, which is local-
ly indistinguishable from the effect of an accelerated observer. The coupling
coefficient that corresponds to c for this evolution of physics is usually tak-
en to be G (Newton’s constant), henceforth the hallmark of general relativ-
ity. It may equivalently be taken to be a small time formed from G, h, and ¢
called the Planck time Tp, whose value is about 10™* seconds. Again the
“prediction” of our idol-test agrees with the outcome that we knew in
advance.

The relativization from special to general relativity was more dramatic
than the previous ones because it introduced a richer new physical entity,
the metric field, where before had been a frozen constant, and because both
relativizations took place in one mind within one decade. The G relativiza-
tion has been enormously fruitful. The current standard model of the nu-
clear forces was modeled on it, with several other local standards playing
the role of the standard of coasting.

QUANTUM RELATIVITY

The simplicity of quantum theory emerges from another idol of classi-
cal theory by another relativization and idoloclasty. To take this conceptual
quantum jump, Bohr emphasized, we must first change epistemologies.
One formulation of this change is that we stop defining entities by their
states (“ontically”) and define them by our actions upon them (“praxical-
ly”; Finkelstein 1996). In an action-based (or praxic) semantics, any proper-
ty of the system is defined by actions of preparation, selection, or registra-
tion carried out upon the system by the experimenter. I call this replacing
reality by actuality. It helps us empty a concept of essence by making us
more aware of how our knowledge of the concept arises from our own
actions.

First we point out an idol of the classical epistemology.

In classical physics, since Descartes, the distinction between physical sys-
tem and mathematical model was intentionally minimized. Some claimed
the two were isomorphic and identified them. Transformations between ob-
servers were considered to be of a rather shallow kind, mathematical changes
of variables amounting to a word for word literal translation from the lan-
guage of one to the other. They were regarded as relating different but com-
plete views of the same object.

Physicists took for granted that there was a special variable of the system
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called its state (of being, implicitly), independent of the experimenter, and
completely describing the system. The state is thus a complete variable by
itself, in that it determines all others. In classical particle mechanics the
state is the specification of the positions and velocities of all the particles at
one instant. Each determination of a classical system by an ideal experi-
menter simply fixes its state. Each action on the system simply transfers it
from one state to another. Classical thought thus builds in an absolute dis-
tinction between knowing (fixing the state) and doing (changing the state).
A classical relativity theory need merely specify how different experi-
menters represent these same absolute states in order to determine how
they represent the same action.

When an ideal experimenter determines the state, the state couples to
the experimenter, who learns something, but the experimenter does not
couple to the state, which is fixed. Here the state is the absolute, like the time
of Galileo or the space-time of special relativity. As a result, any classical
variable—say a pendulum of theoretical mechanics—is compound.

To see this idol most clearly one studies the most elementary actions
that define the variable. In classical thought each such action is represented
by an arrow from one state to another. The collection of such arrow trans-
formations is “closed.” This means that doing two arrow transformations in
sequence is again an arrow transformation, if it is defined at all. [We assign
the ideal value o to the undefined case.]

The key point is that within the collection of these arrow transforma-
tions lies another closed collection consisting of those arrows that start and
end at the same state, representing acts of selection or knowing. So the col-
lection is not simple.

But the entire collection is not merely the composition of this closed
subcollection with another. So the collection is compound.

[Brackets like this are asides to specialists, indicating the mathematics
behind the words. In mathematicians’ argot: The arrow semigroup of a
classical object is not semisimple but a category whose objects are states.
The corresponding semigroup of a quantum object is not a category but
simple, being the projective semigroup of a vector space. It has no objects,
hence no states. To apply Segal’s analysis to quantum theory, one must gen-
eralize it from Lie algebras to linear algebras.]

By focusing on actions rather than states in this pragmatic way, we can
discern the classical compound of doing/knowing. The quantum relativiza-
tion then fuses the two into one simple concept of operation or action. All
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classical theories have this absolute, the state, and quantum theory rela-
tivizes it.

In quantum physics there is no complete variable. Learning (something
about the system) and doing (something to the system) are no longer fanta-
sized as fundamentally different kinds of action. The act of determining a
property is an interaction between experimenter and system that now has
significant consequences for both. Such reciprocity was expected by some
on philosophical grounds long before experimentation at the photon level
made it manifest.

The way the game actually played out is surprising, however, and un-
foreseen. The future value of any one variable may still be prepared long in
advance, in principle, but not those of any two. For example, if the system is
a particle, I may determine its future position in space at some time, or you
may determine its future momentum at that time, but we cannot do both at
once. Such complementarity between properties was not imagined before
quantum mechanics. It is as alien to wave theory as to particle theory. A
quantum acts like neither a wave nor a particle.

Rather than renounce the concept of the absolute state of being, some
quantum physicists seize a quantum concept that should be called “mode,”
as in “mode of action,” and call it “state.” They thereby violate the corre-
spondence principle, which relates classical and quantum concepts so that
the two languages are mutually consistent where they both apply.

[The quantum Hamiltonian corresponds to the classical Hamiltonian,
for example. But it is well known that a quantum mode corresponds to a
classical construct obeying a Hamilton-Jacobi equation, characterizing a
flow of infinitely many possible systems and simply related to the classical
concept called action, and not to a classical state at all. ]

Sometimes we still talk of “sunrise,” “points of time,” and “states” as if
Copernicus, Einstein, and Heisenberg had never worked here. These locu-
tions still work, if taken relativistically. One really means, “sunrise (or point
of time or state) relative to my (or some other specified) frame of refer-
ence.” In the present, more philosophical context, such implicit agreements
cannot be taken for granted, and I avoid them here.

Experimentally fixing a property is now only a special case of an action
on the system, and changing the property is another of the same kind. Now
we no longer separate them but unite them in Heisenberg’s one simple con-
cept of operation without object.

The idea of visualizing anything completely and exactly, a goal of some
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mental practices, is renounced by Bohr and is alien to quantum mechanics.
Since illuminating the system disturbs it unpredictably, completely visu-
alizing anything “as it is” is self-contradictory. “As it is” means without ex-
ternal intervention, in which case the system is sitting alone in the dark,
unperceived.

A quantum entity is simple compared to a classical one because among
our actions on it there are no longer privileged acts of selection that are not
also acts of transformation. There is no “is” here, just a “does.”

The coupling coefficient that corresponds to 1/c and G for this rela-
tivization is h (Planck’s constant), the hallmark of quantum theory. Again
our idol test works, in that the diagnosis agrees with the outcome that was
known in advance.

The quantum theory is so much simpler, more unified, and better-
working than its ancestor that I am sure that we shall never go back to clas-
sical thought. We must therefore go forward.

In physical theories so far there have always been absolutes, vestiges of
being, essences. Indeed, some call Einstein’s theory of gravity a theory of in-
variants, not of relativity. What remains now that is absolute? What must
we empty next?

As we have seen, we cannot always detect important absolutes easily
from within a theory. By never moving, some idols make themselves invisi-
ble. We must step outside the theory and examine both what physicists say
and what they do, and especially the connection between these two modes
of action—the semantics of the theory—to discover what absolutes are tac-
itly assumed.

Let us apply the idol test to some parts of present physics and predict
their evolutions. Now these are genuine predictions. They may even be
wrong.

INTERACTIVE LOGIC

The existing quantum theory still has absolute concepts of predicate
and negation. Some Buddhist logicians have paid great attention to the em-
pirical basis of these concepts, and so have some quantum logicians. For
Boole and quantum logicians, predicates or classes are defined by selective
actions, before or after the fact, as distinguished from more general actions,
though the resultant of two selective acts in sequence is generally no longer
a selective act in quantum physics as it was in classical physics. And quan-
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tum physics still has an absolute negation, relating each predicate $P$ to a
unique predicate NOT $PS.

The absolute NOT of present quantum physics is too conspicuous to
omit from our gallery of idols. There is a big difference in the empirical
content of the classical and quantum concepts. Classical perception is
imagined as ongoing and noninvasive. Our perceptions of quanta are gen-
erally limited to the brief moments when we perform input or outtake ac-
tions on the quantum, and totally invasive, with a quantum often being cre-
ated fresh at the beginning of each experiment and annihilated at the end.

In normal macroscopic perception we have time to take cues from the
object and readjust our analysis until it fits, usually without conscious ef-
fort. This permits us the illusion that we simply see something as it is, with-
out choosing an analysis to which we subject it.

The prototype of all inspections in the quantum case is the polarizer for
a photon. We have no time to adjust the polarizer to the photon. We can
only say whether the photon does or does not pass the given test. Each test
alters the photon uncontrollably, so repeating the test on the same photon
is pointless.

In that case, we verify the judgment that IF A THEN NOT B by noting
that none of the photons coming from an A filter ever pass a following B fil-
ter. An uncalibrated null detector suffices for this measurement. We verify
the judgment that [F A THEN B by noting that every photon passing the A
filter also passes the B filter. This requires a calibrated measurement or
counting rather than mere null detection. For quanta the positive judgment
is a bit more complicated than the negative one.

According to present quantum theory, some physical processes respect
negation. This means that when predicates evolve under these processes the
negation of the evolute of a predicate is the evolute of the negation of that
predicate.

[In quantum theory these are the processes called unitary.]

Almost all quantum processes do not respect negation; these may be
called negation violating [nonunitary]. For example, quantum interven-
tions such as input, selection, and outtake violate negation.

In classical, prequantum physics, however, all system processes, even in-
terventions, respect negation.

[Otherwise put: in classical theory the intersections of two disjoint sets
with any third set are still disjoint, so selection respects negation, but in
quantum theory projections of orthogonal mode vectors onto a third vec-
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tor are generally no longer orthogonal, so selection does not generally re-
spect negation.]

In this sense we may say that negation is inviolate in classical physics but
not in quantum physics. Nevertheless quantum logic still has a fixed nega-
tion that all dynamical evolutions of isolated systems are supposed to re-
spect between our interventions.

Present quantum theory also mentions processes that are not necessari-
ly interventions, yet do not respect negation, such as the creation and anni-
hilation of an individual quantum. For isolated systems creation and anni-
hilation are not supposed to occur separately, however, but only in pairs
that respect negation. The evolution of a closed quantum system between
our interventions can be expressed as a sequence of creations and annihila-
tions of that system and is assumed to respect negation.

The negation of quantum theory and the metric of special relativity are
both associated with mathematical concepts of orthogonality. This formal
analogy, and the fact that the metric of special relativity is relativized in
general relativity and becomes interactive, has led some to suggest that the
negation of quantum logic also be relativized. This idea has not worked yet.

This story of quantum negation is not finished. When a quantum falls
into a black hole, for example, it is possible that a negation-violating pro-
cess occurs, much as though the quantum were annihilated. We still do not
know how to deal with black holes systematically within a quantum theory.

INTERACTIVE SPACE-TIME

General relativity simplifies matter-space-time, but at the same time it
creates new idols and new one-way couplings that reactivate the idol alarm.
Another relativization is due, and long overdue at that. I expect it to intro-
duce another small physical constant having the dimensions of time, for the
following reasons.

The one-way coupling that enters now is between field and space-time.
It suffices to consider just the case where the field is defined by a vector at
each point, like the flow velocity of the universal fluids of Kelvin, Descartes,
or the Stoics. In a transformation from one frame of reference to another
with relative acceleration, or to curvilinear coordinates, we must know the
point in order to transform the field, but not conversely. The space-time co-
ordinates of a point couple into its field, but a field-value does not couple
into its point.
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The field/space-time construct violates reciprocity much as the Gali-
lean space/time construct does. In field theory the idol is space-time; for
Galileo it was time. [These absolutes are bundle bases. In string theory the
idol and base is the string manifold, and the fiber is the space-time coordi-
nate manifold.]

Today space-time is as absolute relative to the field as time was relative
to space in the seventeenth century. Space-time subordinates the field now
as time then subordinated space. A fiber/base compound occurs in any the-
ory that makes an absolute distinction between base coordinates and fiber
coordinates, including general relativity, the standard model, and modern
string and membrane theories.

Closer inspection reveals how we created this idol. It is not present in a
discrete skeletal or network model of space-time, composed of atoms of
space-time, where field vectors are reduced to chords or arrows, pairs of
points themselves, representing elementary displacements of the atoms
of space-time themselves. Points being simple, classical point pairs or ar-
rows are semisimple. The coupling between two points in a pair is recipro-
cal, not one-way.

The vector/space-time compound emerges from such a polygonal struc-
ture only in the continuum limit of vanishing chord size, where the chord
joining two points becomes a tangent vector asymmetrically assigned to
one of the points. This is the limit where the differential calculus works. The
small physical constant that is neglected in the old physics and will be the
insignia of the new, if this prediction comes true, is a cut-off value for the
limit of vanishing time-interval and is, therefore, probably a small time.

I infer that the physics of differential equations is a transient phase, and
that it will evolve into a purely algebraic physics. Einstein (1936) considered
this possibility without committing himself to it.

I call this ultimately small time the chronon y, a word coined by Marge-
nau.

Some have suggested that ¥ must be the Planck time. But the magnitude
of x probably cannot be set from within the theory where % is o any more
than classical mechanics can suggest the values of Planck’s constant and
lightspeed. To fix y requires physical data incompatible with the degenerate
theory with zero . The Planck time is a coupling coefficient from matter to
metric, while ¥ is a cell size and a coupling coefficient from momentum to
position. The fact that two coefficients have the same dimensions in the
MKS system of units does not mean that they are even approximately equal.
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There are only three independent units in the MKS system, and there are
more than three couplings going on, so inevitably some coupling coeffi-
cients with quite different meanings will have similar dimensions.

Quantum and gravitational theory can be played off against each other
to show that field theory has an infrared or long-time limit as well as an ul-
traviolet or short-time one, the result of black hole formation. The short-
time limit Y is greater than the Planck time by as many orders of magnitude
as the large-time limit is greater than 7y (Finkelstein 1999). The ratio in
question might be about 10'® or more.

The simple quantum entity replacing the compound tangent vector, the
atomic unit of dynamics-space-time that bears the scale-size 7, I also call
the chronon. The hunting of the chronon has gone on for some time. For
example, Aristotle (1984) discussed and rejected the extended “indivisible
lines” evidently proposed by his contemporaries, and the Kalacakra tradi-
tion of Buddhism includes space atoms (H. H. the Dalai Lama 1997).

To be sure, the tangent vector might be replaced by a chord, a point pair,
in the network model mentioned earlier. A point pair is not simple, but at
least it is semisimple. Then the underlying simple entity would correspond
to one point of space-time, one end of an arrow.

I do not think that is what happens. In the examples of relativization we
considered earlier, an idol merged into a simple, not a semisimple, structure
under relativization. Synthesis occurs, not analysis. Points of space-time do
not have natural evolutions, but tangent vectors do. Probably therefore the
chronon does not replace a space-time point, with four coordinates, but a
tangent vector, with eight. Since a tangent vector can be regarded as an op-
erator connecting a point to an infinitesimally nearby point, this chronon
also fits better into the historic pattern of replacing states of being by modes
of action.

It has taken me some time to take this possibility seriously, because in
classical thought a tangent vector is compound. But quantum theory sim-
plifies it by introducing complementarity relations between its two classical
components.

Now the separation of the matter-space-time network into field and
space-time, inhabitant and habitat, becomes a local and relative one, like
the division of space-time into space and time.

Moreover, the locality principle basic to Einstein is alien to quantum
theory, though tolerated in our present hodgepodge relativistic quantum
physics. From the algebraic point of view that is supposed to dominate
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quantum theory, there is no absolute difference between position and mo-
mentum, for example. One transforms from position modes to momentum
modes with a harmonic (or spectral, or Fourier) analysis, an application of
the superposition principle.

But locality refers specifically to position, not momentum. For a local
interaction to occur between objects, their positions in space must agree at
some time, but they can be far apart in their momenta.

Therefore the synthesis of quantum theory and relativity probably will
relativize the locality of general relativity, replacing absolute locality by a
process of localization carried out by an experimenter, one equal among
many.

To indicate how little we have progressed in this direction, I mention
that the programs of quantum gravity, supergravity, grand unified theory,
string theory, superstring theory, and the standard model all incorporate
absolute concepts of locality and space-time. One form of quantum relativ-
ity (Finkelstein 1996) that relativizes these concepts is still in a formative
phase.

Renouncing such a successful common-sense absolute as the point-
event in space-time leaves an emptiness which can be felt either as empow-
erment and liberation or anomie and nausea, depending perhaps on one’s
prior practice in coping with emptiness and relativity.

INTERACTIVE LAW

Another persistent absolute element of physical theory is the dynamical
law, also briefly called here the dynamic. [This is the information usually
imparted by giving the action function.] In present physics the dynamic in-
fluences the system, but the system does not influence the dynamic. The dy-
namic thus actuates our idol detector as directly as the metric did.

The inference is that the separation between matter-space-time and dy-
namic is another transitory one and will dissolve in the evolution of
physics. The compound matter-space-time/dynamic will become a semi-
simple matter-space-time-dynamic unity.

This process has begun. The relation between dynamic law and geomet-
ric is more than an analogy. The geometric law ultimately rests operational-
ly on experiments with light, which is governed by a principle of stationary
path time: the path time for the actual path of a light pulse is the same for
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all infinitesimally nearby paths, to the first order of approximation. The dy-
namic tells us how light and all other signals actually propagate, by giving
us the quantum phase for various histories. The geometric law is merely the
dynamical one viewed under coarse resolution and restricted to the special
case of a light signal or mass particle.

Therefore the metric and the dynamic cannot be chosen independently
of each other. The quantity that is stationary in the geometrical law is actu-
ally the quantum phase of the dynamic law, a dimensionless quantity. One
converts it to the classical action using Planck’s constant h, according to
quantum theory, and to the path time using the mass of the signal and the
speed of light, according to general relativity. When the dynamic governs
the geometric, it governs only an aspect of itself.

This reflexivity is at present a plausible inference from the actual opera-
tions of the physicist, but it has not been established or even given a fitting
mathematical formulation. It applies to fields other than gravity. In every
case the determination of a field in a region is operationally the same as the
determination of the dynamical law of a system moving in that region. The
difference is our choice of what we take to be the system under study.

As a beginning teacher I would tell beginning students, “Physics is the
search for the laws of nature.” After I read more of Einstein, this became,
“Physics is the search for the Law of Nature.” Now I wonder what kind of
creature such an absolute Law could be. Where could it exist? How could we
perceive it, if we cannot change it? After all, perceiving any entity is opera-
tionally inseparable from changing the entity. I found the discussion of
physical theory of Bohm (1965, especially the appendix) helpful on this
point.

And what is this entity called Nature? Where do I stand to see it all
sharply?

Now I am sure that only an atavistic vestige of the commonsense split
between space and time inclines us to still think of dynamics as absolute,
fixed by Nature. The dynamic represents what goes on inside the isolated
system while we wait outside.

In present theories the kinematics—the theory of the descriptions of
the system—and the dynamic are separate, and the distinction between
them is absolute. But the coupling asymmetry between the two parts of
the matter-space-time/dynamic compound implies that a further fusion
into matter-space-time-dynamic is in the offing.
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BREATHING IN EMPTY SPACE

Our little group at Georgia Tech is attempting a more relativistic theory
of the matter-space-time-dynamic unity that I have discussed here, built on
connection and complementarity, the cornerstones of general relativity and
quantum theory respectively.

The sole variable is now the dynamic connecting past to future. When
we describe the dynamic we are also specifying the space-time occupied
and its material occupant relative to each frame of reference. The vicinity of
an event consists of the other events immediately connected with it by the
dynamic.

In a fully quantum theory any sharp kinematic description gives a prob-
ability amplitude for any other, and that is what a dynamical law is sup-
posed to do.

The coupling coefficient from matter-space-time to the geometric law,
the metric, is already known from general relativity. It is the very small
Planck time, which I have suggested above is smaller than ¢ by many orders
of magnitude. There is therefore a large number to account for with no
units at all, the ratio of  to the Planck time, about 10"°.

Several absolutes would still remain in such a physics, perhaps to be rel-
ativized in some later evolution, if the appropriate couplings ever become
accessible to experiment. One is the universe; another is the system. Also,
each theory we make today has itself as an absolute. The principle of uni-
versal relativity—like that of semisimplicity—seems incompatible with a
fixed theory of any kind. The concept of a final theory is another idol that
we must break before we can pass beyond the gate it guards.

Leibniz conceived of a theory as having three parts, a combinatoric, a
characteristic, and a ratiocinatoric, which today have been called its syntax,
semantics, and logistics, respectively. He imagined at least one of these
parts, the semantics, as generative and open-ended, able to express new
meanings as new experiences required. Only a generative, open-ended the-
ory can incorporate a universal relativity.

One may think of any whole theory as a view, as etymology suggests. A
view is a view from a position, which is then an idol of that theory. It seems
that the process of making a theory inevitably introduces idols that only a
later theory can break, and so the theory process can never be completed.

Extrapolating the evolution of physics has led to some hypotheses that
resemble tenets of ancient philosophies, especially where both depart from



DAVID RITZ FINKELSTEIN

the Cartesian world system. The Einstein energy-mass equation reminds
some people of the atman-Brahman equation of Hinduism, and Bohr com-
plementarity seems to sharpen the Taoist reservations about language ex-
pressed as the beginning of the Tao Te Ching, for example.

Given the number of different philosophical positions, some such
agreements with contemporary physics must be expected by chance, which
can also produce beauty. On the other hand, different people sometimes
come up with similar ideas because they have independently learned how to
work with what actually goes on, as the squirrel and the squid evolve simi-
lar eyes out of different body parts. The counterintuitive physics of today
evolved by dint of much physical experiment and mathematical theory,
drawing its inferences from reproducible external experimentation, physi-
cal induction, and mathematical formulation and deduction. Buddhist
conclusions seem to derive from life experience, meditative practice, and
scholastic debate. There are some well-known harmonies between their
conclusions (Stcherbatsky 1930), especially where both differ from the
Cartesian philosophy. For example, they agree on

= the empirical revisability of logic;

» the representation of the world as a pattern of acts of termination and
dependent reorigination;

= the atomicity of time;

» the indecomposability of the world;

= the incompleteness of any representation of the world

Rather than coincidences, some of these agreements might be due to
the fact that both systems of thought work with entities of extreme sensi-
tivity, for which Cartesian rationalism doesn’t work well. When we observe
a thought, it disappears; when we observe a photon, it disappears. These
facts of experience create similar practical problems for the Cartesian
metaphysics, and it is reasonable that they should lead to somewhat simi-
lar solutions.

When the S-I-W analysis, and other considerations that I omit only for
brevity, led to the extreme relativistic surmise that the matter-space-time-
dynamic is one unity, I vacillated for some time without committing myself
fully to that hypothesis. I found such a unity frighteningly nonintuitive, but
that is no indication it is wrong. Intuition is a lazy, docile ox that has to be
trained to carry us where is best for us or it would wander into dead ends
and pitfalls. The main problem was that there seemed to be too many pos-
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sibilities. Exploring one wrong path can devour years. While Newton al-
ready proposed that the dynamical law is variable, and many have agreed
with him, I have not encountered a development of this theory, let alone
one where the law digests the system it swallows, as time has space. The
closest precedent is Einstein’s suggestion that the metric, which defines the
dynamical law of a test planet, be the sole variable of a unified field theory.
Even then, Einstein wrote a separate higher-level dynamical law to govern
the evolution of the metric, once again splitting the variable governed from
the governing law. Lacking a mathematical model of such an autonomous
dynamic, I have no reason to suppose that such unification can even be self-
consistent, let alone consistent with experiment.

Concepts like atoms of space or time and changing laws are discussed at
length in Buddhist treatises of the previous millennium. I have already
mentioned their far-reaching relativism. The basic heuristic principle at the
root of the S-I-W criterion, reciprocity, is hardly new. Relativistic contem-
plation could have led to a similar unification of the governed with the gov-
erning law long ago. I wondered whether this specific relativization and
simplification had already been explored.

For five days in 1997, five physicists (Arthur Greenberg, Piet Hut, Arthur
Zajonc, Anton Zeilinger, and I) discussed traditional Buddhist physics and
modern physics with the fourteenth Dalai Lama, not as a national or reli-
gious leader but as a Buddhist monk versed in the Madhyamaka tradition
and interested in science. Two bilingual and bicultural communicators
(Thupten Jinpa and B. Alan Wallace) bridged our linguistic and conceptual
differences. The discussions are recorded elsewhere.

We found that we held several basic positions in common from the
start. For example, there was no recourse to faith or divine revelation. Most
of the physicists agreed with the Dalai Lama that knowledge, even of the
rules of logic, comes from experience and is revised by experience. Here too
was a school of thought as systematically relativistic as I had hoped.

Among many other things, we touched on the questions I have raised
here. The Dalai Lama had thought about space atoms and was aware of the
modern intuitionistic logics that suspend the law of the excluded middle.
He propounded his belief that science must be rooted in compassion. This
seems to support Sakharov’s equation,

\/Truth = Love,

the root of truth is love.
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When the question arose whether concepts like a variable matter-space-
time-law unity had been expressed in the Sanskrit or Tibetan Buddhist lit-
erature, verses from Nagarjuna’s Madhyamaka treatise The Fundamental
Wisdom of the Middle Way were cited. From a recent translation of a trans-
lation (Nagarjuna 1995), it seems that they could indeed be read as saying
that space, time, matter, and causation are interactive, with no permanent
essence, and that this is inferred from the very fact that we perceive them.

Critical steps in the evolution of physics have required us both to break
prior idols and to form appropriate new ones. The Madhyamaka appears to
focus on the first part of this process, the emptying of concepts, and not on
the formation of new idols, which are perhaps among the concepts called
“conventions” in the translation of Garfield (Nagarjuna 1995).

Laplace and Einstein believed in the existence of an absolute law and
took it as the supreme goal of physics. But other Western scientists and
philosophers, including Newton, Mach, and Whitehead, like some Buddhist
and Hindu philosophers, declared that there is no fixed absolute law of na-
ture, and that it makes sense to speak of a varying law. Bohm’s (1965) ex-
pression of this philosophy especially influenced me. He views a scientific
theory as a specialized extension of normal human discourse. A theory is
something that we tell one another. A final all-inclusive theory is as likely as
a final all-inclusive story.

Again, Smolin (1997) attempts to account for many details of our pres-
ent law of nature by a Darwinian evolution of that law.

The simplicity test for idols suggests that the dynamic too, with its one-
way coupling to the system, is an idol within a compound system/dynamic.
Then the variable dynamic and the variable system are both aspects of one
deeper quantum variable, and there must be a reciprocal coupling from sys-
tem to dynamic through a small physical coefficient that is implicitly treat-
ed as o in present physics. Combined with the other relativizations we have
discussed, this fusion means that what goes on in nature is a simple quan-
tum-space-time-matter-dynamic unity. Perhaps the process that goes on
may be represented as law changing. It is moot whether we would describe
such an evolution of physics as the end or the true beginning of the domin-
ion of law.

I have argued for the relativity of the dynamic previously (Finkelstein
and Rodriguez 1984), but the traditional goal of the one fixed absolute law,
which now seems so naive, still disfigured my own effort to marry space-
time and quantum theory as late as 1996 (Finkelstein 1996: 16.8.3). Now a
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promising algebraic setting for the operations of a matter-space-matter-dy-
namic has presented itself (Baugh et al. 2001), and I have been able to re-
place the search for an absolute dynamic by the study of interactive ones
and their average properties. This work is still too speculative and far from
experiment to merit more space here.

When Einstein (1936) considered applying Heisenberg’s “purely algebra-
ic method” to space-time, he likened it to “trying to breathe in empty
space.” Now emptiness has acquired another meaning for me, and his simi-
le seems even more apt. The space-time of Einstein and of physics today is
still absolute, full of essence. It seems likely that we must cross at least one
more relativistic bridge, marked % on my map, to reach enough emptiness
for the next major evolution of physics to breathe.
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In the preceding two essays physicist-philosopher Michel Bitbol and theo-
retical physicist David Finkelstein present philosophical and scientific
theories entailing a good deal of interpretation of the experimental data.
In the following essay experimental physicist Anton Zeilinger presents
what is tantamount to the “bare data” of a conversation between himself
another physicist, H. H. the Dalai Lama, and two other Buddhist schol-
ars. Here he has resisted the powerful temptation to interpret, or even
edit, the contents of this encounter. Rather, he presents what was said and
leaves readers to make of this conversation what they will.

Following the first Mind and Life conference on physics and Bud-
dhism in October 1997, Zeilinger, who was one of the participants in that
meeting, invited the Dalai Lama to a conference in Innsbruck, the Inter-
national Symposium on Epistemological Questions in Quantum Physics
and Eastern Contemplative Sciences. In this lively essay Zeilinger re-
counts some of the highlights of discussions of epistemological questions
in Buddhism and modern physics during that symposium. The partici-
pants quoted here are H.H. the Dalai Lama, Anton Zeilinger, fellow ex-
perimental physicist Arthur Zajonc, Thupten Jinpa, and myself.

The first issue raised concerns the limits of analysis: by what criteria
can you conclude that you have explained as much as can be explained
about something and simply say, “That’s the way it is”? Or, in other
words, at what point do you justifiably stop asking why and simply accept
something for what it is with no further explanation? This question is
equally pertinent for scientists and Buddhists alike, where the former de-
scribe the laws of nature, the latter describe the laws of karma.

In our discussion about atoms, photons, and quanta, Zeilinger points
out that scientific theories, such as quantum mechanics, are based on the
world of everyday experience. When physicists then probe into the nature
of quanta, their features seem to become, in a sense, very unreal. Many
physicists have pointed out the incongruity between the world of everyday
experience and the world of quantum mechanics, claiming that we can’t
even imagine what the latter is really like because it is so dissimilar to our
experience of the world around us. Such incongruities between exception-
al contemplative insights and everyday experience are also very prevalent
in Buddhism.

The final topic of discussion cited here is cosmology, addressing the



nature of the Big Bang and Big Crunch. In some Buddhist accounts the
Buddha simply refused to address issues such as the origins of the uni-
verse, commenting that these are not relevant to the pursuit of spiritual
awakening. Other classic Buddhist literature, however, claims that the
present universe originated billions of years ago in an event comparable
to a Big Bang; but this was but one episode in a beginningless sequence of
Big Bangs. Thus, a standard model of cosmology in Buddhism is that of
not only onme oscillating universe but innumerable universes going
through successive phases of origination, abiding, and eventual destruc-
tion. Nevertheless, many Buddhists are content to leave this as an open
question, or even an irrelevant question, for it has little to do with how we
lead our lives from day to day, or even lifetime to lifetime.

Like all good scientific discussions, this symposium did not result in
any final, definitive answers to the questions raised, but it did grapple
with important issues and opened up fresh avenues of inquiry.



Anton Zei[inger
Encountcrs Betwccn Buc{c”ust and Quantum

Epistemologies

When in 1997 my colleague and friend Arthur Zajonc invited me to visit
His Holiness the Dalai Lama in his residency in Dharamsala to discuss
modern physics, I was very excited. My work on the foundations of quan-
tum mechanics had led me to asking progressively deeper epistemological
questions, and I was interested in discussing some of these questions with
His Holiness, whom I saw as the representative of one of the large spiritual
traditions of the world.

The meeting in Dharamsala itself was organized and arranged by the
Mind and Life Institute under its president, Adam Engle. The meeting itself
took place from October 27-31, 1997. Every morning, on five consecutive
days, one participant would present his views on a question of quantum
physics or cosmology. In the afternoons there would be long discussions
and debates among all of us. The participants were

His Holiness the Dalai Lama, Tenzin Gyatso
David Finkelstein

astronomer George Greenstein

Piet Hut

Thupten Jinpa

philosopher Tu Weiming
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Alan Wallace
Arthur Zajonc

An account of this meeting will be published in due course, edited by
Arthur Zajonc.

I should mention that for myself the first encounter with Buddhism was
when, on the morning of October 27, 1997, I met His Holiness personally
and presented an introduction into fundamental concepts of quantum me-
chanics. I had never investigated Buddhism in any depth before, nor did I
ever have close encounters with Buddhist philosophy. My main surprise
during the discussions with His Holiness was to learn that Buddhism is not
just a spiritual tradition but represents a very concise and stringent logical
and epistemological system. I would also like to mention that the discus-
sions with His Holiness were very rewarding not only on a personal level.
He always found the right pertinent questions, like the best student one can
imagine having as a teacher. Very impressive as well is His Holiness’s open-
ness concerning Buddhist teachings. More than once, he indicated that
should we in Western science ever find anything that contradicts Buddhist
teaching, then that teaching must be changed.

Since I had been told about His Holiness’s interest in technical appara-
ta, I had brought some experiments with me to Dharamsala. One was a
setup of the famous double slit experiment and the other one was a
demonstration of the polarization of light. I am sure that the double slit
experiment was the first quantum experiment ever performed in Dharam-
sala. As the experiments both apparently succeeded in being very instruc-
tive, and as they were able to arouse His Holiness’s interest, I dared to in-
vite him to come to Innsbruck, where I was situated at that time, in order
to see our laboratory. To my great excitement, he immediately accepted this
invitation.

So, in June 1998, I organized a conference entitled the International
Symposium on Epistemological Questions in Quantum Physics and East-
ern Contemplative Sciences in Innsbruck, again with partial financial sup-
port by Mind and Life. The meeting with His Holiness himself took place
over two and a half days. Arthur Zajonc, Thupten Jinpa, Alan Wallace,
Adam Engle, and I met two days earlier in order to prepare the meeting in
depth through intensive prediscussions. We also felt the need for more dis-
cussions afterward for a day or two.

During the laboratory visits the discussions focused on various funda-
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mental quantum experiments that I had arranged with my group in our
laboratory. Again, it was interesting to see how His Holiness always ad-
dressed the deep epistemological issues directly, challenging us again and
again to give the evidence for the various statements we made as physicists.
If I may dare to say this, His Holiness might have become a great physicist
in another world without his duties as spiritual and political leader of the
Tibetan people.

It is very difficult to do full justice to the depth and breadth of the de-
bates we had both in Dharamsala and in Innsbruck. It is also very difficult
to avoid mistakes in analyzing the exchange of concepts and ideas from
one’s own perspective. Therefore I feel it best to just recount below some in-
teresting parts of the discussion that focused on issues pertinent to both the
Western quantum and the Eastern Buddhist epistemology. I understand
that this gives only a very limited impression, but I am sure it will convey
some of the spirit of the debates. A somewhat more detailed representation
of the debate was published in the German monthly magazine GEO in Jan-
uary 1999. I am certain that some time in the future this material will be an-
alyzed carefully and presented in a broader way.

ABOUT THE LIMITS OF ANALYSIS

Zeilinger: What kind of things might we discuss today? We were thinking of
talking about some philosophical or general questions that have already come up
in the discussion with Your Holiness in Dharamsala. We are interested in dis-
cussing the following: there are some instances, or were some instances, in the
discussions in Dharamsala where Your Holiness said that a line of reasoning
sometimes can only be carried to a point where you finally say, “That’s the way it
is. That is the nature of the situation.” What we really would like to know is, when
can we say that? When do we know that we cannot give any further reason? This
is important in the discussions about the foundations of quantum mechanics, for
there we also have similar situations, and we would really like to know from your

tradition when you say, OK, that’s it.

HHDL and AW: [Tibetan]

AW: In traditional Buddhist philosophy, if you ask why does the apple fall
down, would you not say that that’s simply the way things are? In other words,
that’s it. His Holiness said, no, that would be incorrect. You haven’t found an ex-

planation. The mere situation of not having an explanation is not a sufficient cri-
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terion for saying that’s just the way things are. Then I said, how about the color of
the sun? The sun is yellow. Why is it yellow? Would a Buddhist not say, why, that’s
just the way things are? His Holiness said no. Once again, you don’t have an ex-
planation, but that’s not a sufficient criterion for saying that’s just the way things
are. But then you can make another statement, which His Holiness is content
with, and that is, if you engage in a positive action, it has a positive result, karmi-
cally speaking. Well, why is that? If you engage in generosity, then affluence or
prosperity is a karmic result of that. Why is that? Then we’d say, that’s the way
things are.

HHDL: [Tibetan]

AW: And likewise, in terms of the salient characteristics of consciousness.
What are they? They are that it has a luminous or clear attribute. One. And that it
has a cognitive attribute. Two. Why is it that consciousness has these two salient
characteristics? It’s just the way it is. Maybe you could also say, why does a photon
have these three attributes? Why does it have direction, frequency, and polariza-
tion? Would you say, that’s just the way it is? Or do you have anything further that
even conceivably could be said about it? Is there possibly an underlying explana-
tion to that, or do you have the confidence that’s it? That there’s no more to the
story.

Zajonc: That’s a good example.

AW: And Buddhists have a lot of confidence about the nature of conscious-
ness—that that’s it. There’s nothing obscured here. It’s not merely our ignorance.
That’s just it (Tib. chos nyid, Skt. dharmata) the way it is.

Zeilinger: And they have this confidence because of analysis or what?

HHDL, AW, and TJ: [Tibetan]

AW: His Holiness is saying that it’s not only that we don’t know any further
explanation, there isn’t any more explanation.

HHDL: [Tibetan]

AW: And likewise, you must have situations like that in quantum mechanics.
You have confidence not just that you can’t find an explanation, but that there isn’t
one.

HHDL: [Tibetan]

Zajonc: But for us there are sometimes some gray areas where we’re not sure.
For example, one is you could say there are certain fundamental units, for exam-
ple, Planck’s constant or the charge on the electron. This is a universal constant.
You could ask, Why is Planck’s constant exactly the value that it is? Now there’s
some discussion, and maybe there are cosmological reasons that this is actually

not just the way things are, but this is because of the distribution of energy or
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something or other in the universe. So, there’s that. Or why is it, for example, that
an object has inertia? Why does it resist motion? Well, you could say that’s just the
way things are, but there are other people who say, no, that’s because it stands in a
particular relationship to all the masses in the universe, so it has inertia. These are
to me some gray areas. It’s not sure that you really have a boundary or whether it’s
still open to some discussion. So, it would be nice to know if there were rigorous

criteria that one could apply.

Zeilinger: Just to come back to consciousness, to analyze that in the spirit of
what Arthur said, sometimes it’s not completely clear whether this is just the way
it is or whether there might be an open inquiry.

AW: [Tibetan]. 1 just asked, How do you distinguish that? What are the crite-
ria?

TJ: [Tibetan]

AW: There is no explanation, and I don’t have one.

Zeilinger: Right. How do you know that? When do you know that?

AW: You have to take it case by case.

HHDL, TJ, and AW: |[Tibetan]

TJ: When His Holiness is speaking from the Buddhist point of view, he’s tak-
ing into account even the existence of Buddha’s omniscient mind, which is sup-
posed to know everything. So, even from the Buddhist point of view, to the ques-
tion “Why does consciousness have these two salient features?” one can respond
only with “That’s the way it is.”

HHDL: [Tibetan]

TJ: Similarly, to the question, Why does positive action lead to positive results

and negative action lead to negative results.

Zeilinger: Maybe the best example of something like “that’s just the way it is”
exists in physics. So far the program is to base everything on certain symmetry
principles. Symmetry in a very general sense, not just right/left symmetry but also
the following symmetry: for example, that the laws of nature should be the same
now and in ten minutes. It need not be the case, but nature seems to be that way.
And they are the same here in Innsbruck and in Dharamsala. There doesn’t seem
to be a difference. These are what we call symmetry principles—that the laws stay
the same, even as you change something. Concerning these symmetry principles,
we probably have to say, “That’s just the way it is.” There is no deeper reason.

HHDL: [Tibetan]

TJ: So, would you say that many of the natural laws are, That’s the way it is?
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AW: The laws of nature and so forth? Gravity?

Zajonc: Some of these can be derived from this way of viewing things.

AW: [Tibetan]

Zajonc: They are entailed. In one sense you can say, well, yes, that’s the way
things are because in order for the world to be, yes it has to be this way. But the
physicist finds it more elegant to move back to very simple presuppositions, very
simple statements, very general ones.

HHDL, AW, and TJ: [Tibetan]

AW: As general as possible and as few as possible.

TJ: [Tibetan]

Zajonc: Maybe in that sense, the situation would be, “That’s the way things
are” Those are the laws of nature.

TJ: So the most fundamental ones.

Zajonc: Yes, the most fundamental ones. There are a few very beautiful, very
simple principles that then allow you to derive many specific results concerning
gravitational theory, electromagnetic theory, quantum theory, and so forth. And
then you wonder, well, what’s the power of this simple principle? A number of
physicists have thought of it in a kind of a metaphysical way—this is so powerful
that this must represent a kind of greatest possible order in the universe. This
simple law. And there you would say that’s just the way things are.

AW: There’s a similarity in Buddhism. In Buddhism we speak of four laws of
karma. One of them is what His Holiness said: if your action is harmful, you get a
negative result back. There are three other ones, and none of these can be derived
from the others. So, they are all equal in status. But for each one I think you would
say, that’s just the way it is. And they are fundamental, and the implications are
enormous. So there are very few—they have totally universal application and a
massive number of derivatives.

Zajonc: In specific circumstances you may have a law, which if you look at a
deeper and deeper level reduces to some combination of more basic laws. You
wouldn’t say, that’s the way things are, necessarily, on the higher, the more inci-
dental level. You'd try to trace it back.

ON ATOMS, PHOTONS, QUANTA

HHDL, AW, TJ: [Tibetan]
TJ: We can go up to the minutest particle and the Madhyamikas would reject

the notion of some kind of fundamental, absolute, elementary building block—
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some kind of atom, that is, or particle that is indivisible. For the Madhyamikas,
they would argue that that concept is incoherent.

Zeilinger: It’s ontological. There is, at least within physics, a breach with a
long-standing tradition. The idea of physics until the beginning of the twentieth
century was that you can basically explain—at least in principle—you can basi-
cally explain why specific things happen. There was this old picture of the uni-
verse being a clockwork, which was at some time started by the Christian cre-
ator—there was the ultimate clockmaker, God, who built the clockwork—he
started it—and now the universe is running deterministically. The idea was sim-
ply to explain what the laws are according to how this clockwork runs, and you
have to start with—in what we call in physics—the initial conditions. You have to
know what the universe looked like in beginning, and then the rest is clear.

Now, in the modern view, we know that such a picture is not possible any-
more. In other words, the facts in the universe in five seconds are not determined
by the facts in the universe now, at least not completely. I think that has conse-
quences for the way we view the world. To me, such an open view of the universe
is much nicer than the old view of a closed universe where everything follows its
course—it’s much more open. It's much more romantic in a sense. It’s not so

boring.

Zeilinger: My friend, Abner Shimony, is one of the few people in the world
who is both professor of physics and professor of philosophy. He says that most
practicing physicists are schizophrenic. They have two parts of their brain. In one
part of their brain, when they are in the laboratory and play with things, when
they play around and do something, they are realists. They talk about the photon.
They talk about this going here and there and so on. But when you tell them, but
now let’s talk about the foundations of quantum mechanics, they switch to the
philosophical side, and they say, oh nothing exists without the apparatus defining

it and so on.

TJ: So the question His Holiness is asking is that from your point of view,
from the quantum mechanical point of view, given these ambiguities, would it

make sense to talk about reality in general?

Zeilinger: You know the problem is, if you investigate things in detail, the na-
ture of the things, then you can dissolve everything.

So, the problem looking at quantum mechanics, the way out is that we say we
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have to start from somewhere. We have to build our worldview on something.
This something onto what we build is sometimes called the classical world, or you
could also call it the world of everyday experience. We build it. We do not doubt
this. And on the basis of the properties of these things that we immediately per-
ceive, we build the rest of our description. Then we observe many things, and the
quantum features of objects become, in a sense, very unreal. We should be very
cautious then to talk about reality there. From a very purist point of view, you can
say that all we really can talk about is these experiences of the everyday world. The
rest always has to be taken with a grain of salt.

HHDL, AW, and TJ: [Tibetan]

Zeilinger: We should be open about any other statements about the world.
We should be open to the possibility that this could be completely wrong or
changeable, or—well, we should be flexible in that respect. The question then,
which is probably one of the most important ones we can ask, is, “If we start from
everyday experience, when we build models—could it be that in our way of look-
ing at the world, in Western science, we built just one of many possible models?
Maybe a completely different physics will be possible. Could that be? Should we
start fresh again? Maybe the turn Galileo and Newton took is not the only possi-
ble one. This is to me one of the most fascinating questions. Could we build a sci-
ence that looks completely different? I would simply like to get an idea how to at-

tack such a question. I don’t know.

AW: Arthur, were trying to make a relationship with the macroworld, and
that is, I was arguing that the photon as the attribute bearer is a cipher. To think of
it as having something real, independent of these totally indeterminate, nonlocal
probabilities of attributes, is just a cipher. It’s just a nominal cipher. But then His
Holiness, and also Thupten Jinpa-la, says, well, wait a minute, you get a whole
bunch of these so-called ciphers and then you have to squint your eyes. So, how
do you move from the discourse about light on the quantum level to the stuff that
gives you sunburn? Or, you know, the stuff that makes you squint your eyes? That
is, if you're going to make ontological statements that the quantum realm exists
only in relation to system measurement and so forth . . .

Zajonc: I think this puts you in a better position, because what you've done,
you've said you've taken the measurements, or let’s call it generally the observa-
tions, really seriously. You don’t posit the existence of this thing without attributes
on the other side, so what you're squinting at is not this thing that’s on the other
side. What you’re squinting at is brightness. Brightness is given standing, not this

attributeless thing. You’d say that what causes sunburn is a particular attribute of
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light. It’s not the thing on the other side that causes sunburn. The materialist feels
like you can’t give an account of the world that’s robust unless you have the thing
on the other side.

AW: We're getting into very deep ontological waters here. I love what you said
there: we can’t posit the photon independent of the measurement system, but we
can’t say it’s simply an artifact. You've set up a classic situation of having to find a
middle way. Where somehow subject and object are inextricably, primordially re-
lated. This is right in the lap of Buddhism, on the one hand. On the other hand, it
seems like the sun is blowing out things in all directions irrespective of any system
of measurement. It seems like. How are you relating that which the sun is blasting

out.

Zajonc: It’s not anthropomorphic somehow or other. It’s not . . .

AW: Waiting for little measurement systems all over the place to say, OK, you
photon, you can exist. OK, you can have a polarization. I think we really need to
avoid what most scientists have fallen into, and that is localizing all the problems
into your lab. Rather, get them out into the macroworld. What implications does
this have in the macroworld? And what are the ontological issues—are there on-
tological repercussions?

Zajonc: It’s good.

AW: I think we must do that today. Otherwise this is so [local].

Zajonc: It will be so hard. But it’s good.

HHDL and TJ: [Tibetan)

AW: So, we're making very interesting ontological statements. But now, as
His Holiness was saying, meantime, light is very bright. The sun is giving light in
all directions. So, are these photons coming from the sun, do they also not exist
independent of the measurement system? Who’s doing the measurement? And
should all human beings vanish—with no measurements—who believes that the
sun then doesn’t give any photons anymore? So, how to relate quantum mechan-

ics with the everyday world, and with the sun, the stars?

Zajonc: . . .One final example of that is every molecule that binds together
by what is called covalent bonding—so, for example, a hydrogen molecule relies
on this ambiguity, this quantum mechanical ambiguity, to bind those two atoms
together into a single molecule. So without this kind of quantum ambiguity all
our chemistry would disappear. Life itself wouldn’t be possible. So, it’s not only a

kind of abstract property of photons in universities with lots of money.
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HHDL: [Tibetan]

FROM THE BIG BANG TO THE BIG CRUNCH

TJ: His Holiness was saying that if one has to posit only one Big Bang . . .

HHDL: Then why did it happen?

TJ: Why did it happen? That’s really a big question.

HHDL: That’s also part of nature. If it continues all the time, then it is much
easier to accept.

Zeilinger: Yes, I understand what Your Holiness says, but I would really like
to leave it open.

HHDL: Really! [Laughter]

AW: 1It’s a safe position. A respectable position.

Zeilinger: You know about the other end—it’s still open. It is still open
whether there will be a Big Crunch or not. This is undecided.

Zeilinger: I would not say it does exist . . . it’s an empty question. It’s the
same as—there is supposedly the story that in the middle ages they discussed how
many angels can sit on the tip of a needle. How many angels can sit on the tip of a

needle? It’s a useless question. [Laughter]

HHDL: [Tibetan]

TJ: In some Buddhist philosophical writings the claim has been made that in
relation to physical objects—matter—there is no beginning in terms of the con-
tinuum of the causal chain. But there will be an end to the continuum. But from

the point. . .

Zeilinger: Another question is whether there will be a Big Crunch.

HHDL: Big Crunch. . .

Zeilinger: The two go together. What you need for that is for the universe to
have a certain minimum mass, so the gravity is strong enough to pull it together
again. Now, it turns out that the mass which we see in the universe, the stars and
the galaxies, is, at most, maximally, about 10 percent of the critical mass necessary
to get the Big Crunch. So, people have been talking about the missing mass prob-
lem. Is there some other mass somewhere in the universe that would make it pos-
sible—the Big Crunch? One of the possibilities would be many, many particles

that have mass, but that would be very difficult to see, nearly impossible to see.
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AW: Because they have no charge?

Zeilinger: Because they have no charge and they have no other properties
that make them easy to detect. They only interact very weakly. The candidate for
this kind of particle, for a long time, is the neutrino. The neutrino is a very tiny
particle. The question was, “Does the neutrino have zero rest mass?” If you stop it,
is it like the photon, having no rest mass? Or does it have some rest mass, a little
bit of rest mass? It’s a long discussion. Because if the neutrino would have even a
tiny rest mass and there are so many of them, it could possibly, as we say, close the
universe. It could easily make the universe such that it will collapse again. Just two
weeks ago, in some experiments in Japan, they claim to have found evidence that
the neutrino has a rest mass by studying the neutrinos coming from the sun. And
they claimed that they found evidence for a little bit of a rest mass.

HHDL: [Tibetan]

Zeilinger: If that is true, then the universe might be closed.

HHDL: We’re trapped.

Zeilinger: Not in our lifetime.

HHDL, AW, and TJ: [Tibetan]

TJ: The conclusion is that this is pointing towards a Big Crunch?

Zeilinger: Yes. That’s right. If that is really true, then it makes a Big Crunch
possible again.

AW: So, it’s not even on the cusp. It’s over the cusp and you can say yes.

Zeilinger: The exact numbers are not there. The exact numbers are not out—
what the mass is and so on. But certainly—the question is open again. So, it’s eas-
ily possible. But it will not happen during our lifetime.

HHDL: I think, billion.

Zeilinger: Billions of years.

Zajonc: It’s a good reason for reincarnation. [Laughter]

Zeilinger: So, we can watch the Big Crunch. [Laughter]

AW: Make your reservations now.

Zajonc: We'll see you there.

Note

I would like to acknowledge the support of all those who made these encounters
possible, most significantly Adam Engle, the Mind and Life Institute, and all the
people who helped in the organization. In Innsbruck this was perfectly done by An-
drea Aglibut.
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Conclusion: Lil[c As a LaLvoratory

What can be the stage for a dialogue between Buddhism and science?
Calling Buddhism a religion is not a very accurate description, and the
very notion that science might produce a worldview is not correct, since
there is still so much that is left out from a scientific description. At this
point it might be more prudent to start talking about mutual respect and
inspiration between science and Buddhism, with an eye toward future
more detailed discussions. One way of phrasing a possible middle ground
between both is to start by viewing life as a laboratory, as an opportunity
to examine ourselves and our world, using working hypotheses rather than
doctrines.

1. BUDDHISM AND NATURAL SCIENCE

When I was asked to write a paper for a book on Buddhism and Science,
I was quite reluctant to agree to do so. I very much appreciate the body of
knowledge that science has established, over the last few hundred years. I
also very much appreciate the body of knowledge that Buddhism has estab-
lished, over the last few thousand years. And I definitely see both types of
knowledge as pertaining to the same reality, with potentially large areas of
overlap that could lead to fruitful dialogues. My reluctance, however,
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stemmed from the lack of a proper framework within which to carry out
such a dialogue.

The last few years have seen an increasing popularity of discussions
around the relation between science and religion. After decades during
which it was extremely unpopular among scientists to even mention the
word religion, now the tide seems to be turning. I have seen many colleagues
“coming out of the closet,” so to speak, as I have done myself by writing pa-
pers and attending meetings on the general topic of science and deeply felt
human experience, with a nod toward spirituality. At the same time, I feel a
deep unease with the way in which many “science and religion” dialogues
are framed.

Already the very terms religion and spirituality I find deeply problemat-
ic and, frankly, I wish I could avoid using them altogether. Instead of using
those lightning rods, I would prefer to focus on an authentic attention for
what it means to live a life from a deep respect for the full human condition,
with head and heart and guts and all our faculties, in a fully integrated way.
Most any culture has placed the cultivation of a full and all-round form of
personhood at the top of their agenda. In China for example, Confucianists
and Taoists alike, notwithstanding all their differences, focused on the culti-
vation of our full humanity, the former starting from our societal embed-
ding, the latter from the way we are still part of nature. Our contemporary
Western culture is strangely lacking in this respect, which makes a discus-
sion of the relation between science and religion even more difficult.

First of all, the word religion is a European term, a category that has been
used to compare Christianity with Judaism, Islam, Hinduism, Buddhism,
Taoism, and other ways of life. In practice, talking about “other religions”
implies an immediate comparison with Christianity. No longer are these
“other religions” labeled as heathen, but by default they are considered to
play a role similar to that of Christianity. In academia Christianity has tra-
ditionally occupied the slot assigned to theology, and in the last century or
so a parallel slot has been assigned to departments of comparative religion.
By definition, then, the study of Islam and Buddhism and other ways of life
are confined to one academic compartment, as opposed to other compart-
ments such as physics, psychology, law, etc.

In practice, though, this classification is highly problematic. As anthro-
pologists know, importing and imposing one’s own culturally bound classi-
fication system on a different culture precludes a fair and respectful inter-
cultural comparison. Distorting even the most basic terms at the start of a
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dialogue, in favor of your own way of using those terms, is not a good way
to gain understanding of the other side. By putting a shaman healer and a
Buddhist meditator and a Muslim mula all in the box of religion, rather
than medicine, psychology, or law, we severely limit the possibilities for
meaningful comparisons.

Second, even if there is a willingness to search for terms more fitting
than science and religion, it is hard to find good alternatives within the En-
glish language. Spirituality, mysticism, and contemplation are three terms
that I would prefer over religion, in a comparison with science. However,
each of those has its own problems. The word spirit in spirituality has no
clear place when we discuss Buddhism. I personally like the word mysticism,
since I feel that at least some forms of medieval mysticism form a better
starting point in a dialogue with Buddhism than contemporary Christiani-
ty. However, the word mysticism is often used to indicate something vague
and deliberately unclear, which doesn’t help start a dialogue. Finally, the
word contemplation, perhaps the most innocent of the three, may sound
too passive, even though some traditional contemplative movements in
Christianity could also provide a good starting point in a dialogue with
Buddhism.

How, then, to begin a dialogue between Buddhism and science, especial-
ly natural science? Which aspects of Buddhism to start with, and how to
classify those aspects? These questions deserve a detailed study all by them-
selves. I hope that they will be addressed patiently, and in great detail, over
the years to come. My guess is that it would be a full-time job for a number
of Buddhist scholars in conversations with several scientists, over a period
of years, to lay appropriate foundations for a meaningful and ongoing dia-
logue. The current volume can only give a hint as to a possible direction for
the construction of a foundation for such a long-term project.

In this essay I will try to address a much simpler question. By asking my-
self what type of inspiration I have received from those forms of Buddhism
with which I have had contact, over the last thirty years, I hope to provide a
case study of how Buddhism and science can come together, at least in the
life of an individual. To be precise, let me emphasize that I do not call my-
self a Buddhist. Although I have great sympathy for many aspects of Bud-
dhism, I have a similar sympathy for aspects of many other ways of life, es-
pecially the mystical/contemplative sides of many traditions. And if I were
forced to accept a label, I would be hard pressed to choose between Bud-
dhism and, say, Taoism or Hinduism.
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For me, personally, I would summarize the overlap between Buddhism
and science in my own life through the expression “life as a laboratory.” My
main theme in the rest of this paper will be to try to convey a sense of what
that phrase means for me. In the final section 6 I will explicitly address this
notion of a lab life. Leading up to that, I first discuss some methodological
issues, in sections 2 and 3, of a more epistemological character, followed by
the much harder ontological questions pertaining to the relation between
Buddhism and science, in sections 4 and s.

2. BUDDHIST INSPIRATION

I am not a specialist in Buddhism, and I have never attempted to make
an exhaustive study of any particular aspect of any Buddhist tradition.
Rather, I have read widely in the available literature in search of practical
guidance for personal exploration. Within Buddhism this has led me, first,
to Japanese Zen Buddhism and, later, to various forms of Tibetan Bud-
dhism, especially Nyingma Buddhism and within Nyingma to Dzogchen.
This exploration started when I was at the end of high school and has been
continuing for more than thirty years.

The original inspiration that I drew from Buddhism rested on the fact
that I recognized an experiential approach to the structure of reality that
seemed to be akin to the experimental approach in science. The meditative
techniques in Buddhism that I came across were relatively simple and
straightforward, and they were presented as tools for exploration rather
than tasks to be undertaken by true believers who had already bought into
particular creeds, to be accepted in blind faith. The superficial simplicity of
these tools quickly turned out to be deceptive; I realized through my own
experience that it took years to get enough sense of these tools to begin to
appreciate their deeper effects—not unlike the training required to play a
musical instrument well, to learn mathematics, or to really master a sport.

This is not the place to go into a detailed discussion of the various med-
itative explorations that I have engaged in. Let me just mention two aspects
of those journeys that I have found to be particularly useful in all aspects of
my life. The first is a type of meditative exercise in which you are expected
to just watch whatever arises in your mind stream, without any form of
judgment, without holding on to pleasant thoughts or emotions or images
or whatever may occur, and without avoiding unpleasant ones. Such a sys-
tematic exercise of withholding judgment I found enormously helpful.
Opver the years my growing ability to abide with this shift to a nonjudgmen-
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tal attitude has become a form of shelter for me—not so much a protective
armor as a form of delicious transparency to life’s temptations to pick and
choose and grumble.

The second lesson I learned from Buddhist meditative pursuits is to
hold something lightly—to hold it in the palm of your hands, so to speak,
without latching on to it too tightly. Rather than looking at something with
a fixed stare, this light attitude calls for an exercise of a more peripheral
form of vision, both literally and figuratively. It is as if one is more con-
cerned with the space around an object or idea than with the usual focus of
attention. I'm struggling with words here, to try to convey what I mean, and
once again I wish we had a vocabulary. Ah, the joy of physics in which you
know what momentum and energy are, and in which you know that other
physicists know what they are, and that they are linear and quadratic, re-
spectively, in velocity, and so on. If only we had such clarity of terms in
meditative pursuits! Note that the peripheral nature of what I am trying to
describe here by itself poses no obstacle for precise terms. In science we
have learned to talk about chaos and nondeterministic differential equa-
tions and uncertainty relations in very precise terms. One can certainly use
clarity to talk about twilight and darkness!

Clearly, what is needed is a patient construction of a framework to allow
a contemporary discussion of terms and processes and discoveries in the
course of meditative practice. To some extent, this will be a form of recon-
struction, since millennia of Buddhist explorations in a great variety of cul-
tures have left us with a legacy of “lab reports” and analyses thereof. How-
ever, lack of continuity through many of those disciplines, together with the
wide gulf between those cultures and ours, preclude any straightforward at-
tempt at reconstruction. A fresher approach to building up a contemporary
reformulation based on rediscovery seems to me to be a more promising
path.

One major difference that I felt between the forms of Christianity I had
grown up with and the Buddhist practices that I explored later revolved
around experience. I relished the Buddhist emphasis on its view of reality as
something utterly concrete and accessible, something that could be experi-
enced and realized here and now, by anybody—not something to be stum-
bled upon only in the afterlife, if one lived a good enough life in blind faith.
In short, the whole approach of Buddhism appealed to me more because of
its similarity to science, where guidelines are taken as working hypotheses
rather than as dogma that one just has to accept.

Having put it this way, I realize that I am being too harsh here in my for-

403



404 Conclusion: Life As a Laboratory

mulation. For a scientist, to work painstakingly on research based on a sin-
gle hypothesis, which may or may not turn out to be right, requires more
than just curiosity. Unless he or she harbors a strong belief, or at least a very
strong intuition, that the hypothesis is right, it is hard to imagine someone
putting in years of effort to prove the hypothesis. And for a Christian, in
practice faith is rarely, if ever, fully blind. But perhaps I should be more con-
crete, in order to make comparisons between Christianity, Buddhism, and
science more authentically grounded in my own life experience. To do so, in
the rest of this section let me focus on the particular brand of Buddhism
that most appeals to me. For simplicity, let me call this brand the goal-as-
path type. And let me make it clear right away that this brand is far from
universal; my guess would be that at most 1 percent of Buddhists worldwide
focus their world view and their practice on this type of vision. Traditional-
ly, such views have been considered to be extremely esoteric and not meant
for mass consumption, although recently more and more has been written
about them.

What I have in mind are forms of Zen Buddhism (to use the Japanese
term, from the original Chan Buddhism in China), as well as Dzogchen in
Tibet, and perhaps some forms of Advaita Vedanta in India. What sets these
goal-as-path views apart from most forms of spiritual training, and from
any type of any training in anything, is a subtle yet profound difference in
emphasis. Typically, we engage in training in order to gain a certain result.
We may or may not have much of an idea what that result might be, but at
least we engage in the laborious training program offered in the conviction
that something is lacking, and that that something can be obtained through
appropriate effort. We lack the ability to speak French, or to ride a bicycle,
so we learn to speak French by practicing French, and we learn to ride a bi-
cycle by practicing bicycle riding. At least that much seems to be universal
in the learning of any type of skill.

Not so for the goal-as-path forms of Buddhism. The whole idea of start-
ing off ignorant and unskilled and then following an arduous path of train-
ing while slowly approaching our goal is uprooted. This whole model of
progress simply does not apply. The path one follows is described not as
starting at the beginning and leading to a goal but rather as starting at the
goal. Training is not seen as a trick to acquire something but rather as a way
to celebrate and cultivate in celebration what we already have—and fully
have and are.

This way of summarizing may seem paradoxical at best, if not down-
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right silly. Let me try to give at least a flavor of the approach. In Christiani-
ty there is a strong emphasis on surrender. Because we, as weak and limited
(and sinful) creatures, do not have the ability to reach far beyond ourselves,
there is no hope for us to get very far, unless we open ourselves to God’s
grace. Fortunately, God is always ready to bestow His grace, and the only
thing we need do is turn toward Him and accept His grace: Christ is already
knocking on our door, so all we have to do is open the door of our heart. So
in Christianity, too, we are not far removed from the goal of having direct
communion with the divine, and living from that Source—in fact, we are
not at all removed.

The challenge of course, in Buddhism as well as Christianity, is the ques-
tion of how to open the door to our heart (in Christian terms) or how to re-
alize one’s true nature (in Buddhist terms). The subtlety in both cases is
this: if you don’t do anything, accepting the doctrine that everything is al-
ready perfect or that we are already close to God, we completely miss the
point; while if we try hard to “achieve” what is already there, we also com-
pletely miss the point. We are damned if we do and damned if we don’t—or
so it seems. In Zen Buddhism this quandary has been nicely summarized in
thousands of koans, presenting us with seemingly impossible situations and
asking us for an answer where clearly no answer seems to be in sight.

My Christian upbringing thus prepared me for a way of thinking that
was at least somewhat familiar to the Zen and Dzogchen views of practice
as starting at the end of the path, at the goal rather than at the beginning.
Not only that, after diving deeper into various Buddhist practices, I did find
to my delight various Christian sources that seemed to have a similar ap-
proach, at least in spirit. Various medieval mystics, like Ruusbroek, or the
anonymous author of the Cloud of Unknowing, or Meister Eckhart, seemed
to live and breathe this paradoxical view of cultivating what is already there,
rather than searching for anything. And there are other examples, less di-
rectly of a goal-as-path type perhaps, but for me equally inspiring. Saint
Francis for one, who lived his Christianity in many ways as a Taoist in tune
with nature in the widest sense of the word, is someone whom I found
deeply inspiring. He, too, seemed to breathe at least the spirit of an “already
there” view.

I plan to elaborate elsewhere the various points I have touched upon
here only in passing. Within the framework of a single chapter I cannot
provide more than a glimpse of what it is in Buddhism that has inspired me
for so many years. Let me move on, to present a corresponding glimpse of
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what it is in science that has also inspired me tremendously, for an equal
number of years.

3. SCIENTIFIC INSPIRATION

As a practicing scientist, a theoretical astrophysicist by profession, I can-
not help but let my daily work color my view of the world. I have learned
particular approaches to problem solving in my job, and it is natural that I
will fall back on some of those approaches when exploring reality in its
more contemplative (mystical, spiritual) dimensions.

One such approach, which I find myself practicing in my work, is what I
would call the “on-the-table” method. When I am confronted with a prob-
lem that I cannot solve, even after using the standard methods for a while, I
back off a bit and stop trying to solve anything, for the time being. Rather,
try to put all the pieces of the puzzle on the table, trying to be careful not to
overlook anything and at the same time trying to be careful not to smuggle
in pieces that are unrelated or that are based on premature guesses of what
the solution might be. In order to arrive at “the truth, nothing but the truth,
and the whole truth” one has to have all the pieces of the truth at hand, no
more pieces and no fewer pieces.

Once I feel reasonably comfortable that I have collected all relevant
pieces, I let my eyes stroll over the table, so to speak, lingering on each piece
to study it as if for the first time. While I need to take time in an unhurried
way to complete the first phase, putting everything on the table, I really
need to take a leisurely approach in the second phase of “staring” at each
piece. Any attempt to hurry would break the fragile sense of letting an over-
all understanding crystallize out, starting from each local piece and hope-
fully growing into a more global understanding. The third phase then sim-
ply involves a sitting back and looking at the whole table, with all its pieces,
letting everything “sink in.” More often than not, at the third stage new in-
sights have emerged for me. In some cases I can see the solution of the
problem in a flash, in other cases I suddenly get an idea for a new and fruit-
ful approach, in yet other cases I realize, suddenly or gradually, that the
problem as it is posed has no solution.

In daily life, too, I find myself using a similar approach in many situa-
tions that at first seem too complex or confusing. Almost always I realize,
after taking my time to lay out a situation and “stare” at it, that my confu-
sion stemmed from either dragging in too much or overlooking a crucial
part of the situation. And also the same method seems to be fruitful in ex-
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periential attempts to understand more of myself and my relationship with
others and with the world. The term contemplation is a particularly apt way
to describe this aspect of various forms of “spiritual” practice. And, of
course, there are obvious connections with what I described in the previous
section as nonjudgmental forms of Buddhist meditative training.

Did my exploration of Buddhist (and other) forms of practice shape my
approach to scientific problem solving? Or was it my scientific curiosity
that drove me to explore the fabric of reality through the lense of Buddhist
investigations? Or does it simply reflect aspects of my temperament and
personal history, which somehow drove me to study both science and Bud-
dhism? I find it impossible to give clear answers to these questions. I cer-
tainly don’t see the connections as a one-way street, neither from science to
Buddhism, nor the other way around. If I were to guess, I'd bet on a mutu-
al process of sensitizing, of learning to make more and more subtle distinc-
tions and thus inviting more clarity, examining my own life and the world
around me. I can’t very well test such a guess, since I cannot go back to my
childhood to try out a life of only doing science and another life of only fo-
cusing on Buddhism.

Another approach that I stumbled upon in my work, over the years, also
seems to carry over in other aspects of life. This one I would call the “space
around” method. It relates to the way I have learned a piece of mathematics
or physics, something that always seems to happen to me in three stages. At
first, I study the individual parts of the method or theorem and I familiarize
myself more and more with each part, until I can clearly see how it works,
or in the case of mathematics, why it has to be correct, based on the axioms.
After some time I then naturally reach a point where I begin to see the
whole structure of the method or theorem.

This second stage feels as if one explores an object by studying each side
separately at first and only later obtains a full three-dimensional sense of
the object. The emergence of the gestalt, this full presence of the object, can
happen gradually or suddenly, and, even if it happens suddenly, it can then
be refined and deepened further in a gradual way. Another example is the
learning of a language: after having learned words and grammar, there
comes a delightful moment in which one realizes that, for the first time, one
just spontaneously spoke a whole sentence or could understand a whole
sentence being spoken.

Depending on the complexity of the concepts and the intricacy of the
method or derivation, this first phase may last anywhere from hours to days
to weeks or months. The second phase typically lasts much longer and often
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is the end point for me of any given engagement with a problem, because I
will have moved on to a study of another aspect of the field in question or
even a different field. However, there are occasions where I keep coming
back to the same problem, for whatever reason. Perhaps I am teaching a
specific concept or method a number of times, or I happen to use the same
method in a variety of different applications in my research, or my curiosi-
ty drives me to return to a particular method with no obvious motivation
other than that I feel a form of intellectual attraction.

In such cases, often many years after I learned the method or derivation
for the first time, it may happen that I begin to get a sense for the “space
around” the situation at hand. In the second phase the problem had be-
come fully embodied and more or less transparent, with all its parts blend-
ing harmoniously and functionally together, but the whole problem was
still hanging in the air, so to speak, without a clear context of neighboring
problems and approaches. Only in the third phase can I begin to see some
of the richness of the variety of all possible approaches to this problem—
using a mathematical metaphor, I begin to see more of the space of all pos-
sible approaches. Richer dimensions unfold in which I “see” the problem as
being embedded.

One way in which such an insight translates itself is that I can now clear-
ly imagine, for the first time, how someone might have proved this theorem
or found this solution for the very first time. Seeing a solution fully and
clearly is one thing, but seeing how one could have derived it without any
prior knowledge is quite something different. And another way in which
this third phase announces itself is more practical: often I can see wholly
new approaches, either to the same or to different problems, now that I
have tapped into the type of creativity needed to solve the problem for the
first time. Far from this being a useless exercise, to “deeply feel” how one
could discover something that had already been discovered anyway, this lift-
ing of the fog “around” a problem has always been profitable for me in oth-
er applications.

As with my earlier example, I have found this space around method to
be extremely useful, both in daily life and in experiential contemplative
quests. In both cases a long-term familiarity, over many years, coupled with
a stubborn return to feeling out the problem and going over the same ter-
rain again has often resulted in an unexpected dividend in terms of opening
new horizons. And yes, there are clearly connections with what I have de-
scribed in the previous section as a form of peripheral attention. I have even
used the same term of space around to try to describe both ways of deepen-
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ing and ripening insight. Again, it is hard for me to answer questions con-
cerning the chicken and the egg, and I really don’t know in detail how these
two approaches, meditative and scientific, evolved in my own life. But I do
know that for me they live together in a comfortable complementarity; so
much so that attempts to view science and religion as pertaining to wholly
different domains strike me as patently incorrect.

In itself, one might object, a similarity in method does not prove that we
are dealing with an overlap in area of applications. Agreed. A similar math-
ematical formula may describe the frantic dance of electrons and ions in a
glowing plasma in the laboratory and the majestic dance of stars moving
through a galaxy (electrostatic and gravitational forces both fall off accord-
ing to the inverse square of the separation between two particles). This does
not imply that electrons and stars are players on the same stage (well, they
are, but on such vastly different scales that effectively they seem to live in a
different world).

In contrast, science and Buddhism are not talking about vastly different
objects, such as a star that is a trillion trillion trillion trillion trillion times
more massive than an electron. Rather, both science and Buddhism are
dealing with the same world we live in, with our human bodies and minds
as they appear in the world we live in. If in addition the methods of investi-
gation show significant similarities, it is hard to avoid the question “What
contains what?” Is science a precise form of exploring and describing a spe-
cific facet of a wider reality that Buddhism claims to cover? Or is Buddhism
a way in which humans have learned to cope with the complexity of mind
and world and, as such, subordinate to applications of neuroscience and
physics, for example? Granted that there are epistemological similarities,
which of the two can legitimately claim ontological pride of place?

In the remainder of this chapter I will try to address these questions, al-
beit with considerable trepidation. I feel that currently neither our scientif-
ic knowledge nor our understanding of the relation between Buddhism and
Western academic knowledge is deep enough for a comprehensive attempt
to come to terms with these questions. So in what follows I will limit myself
to make only a first attempt at an attempt to grapple with these issues.

4. THE VIEW FROM SCIENCE

Let us return to the question of the relation between science and Bud-
dhism or, more generally, science and other ways of knowing. Buddhism
seems to have remarkably little trouble accepting the results of scientific in-
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vestigations and incorporating scientific insights into a Buddhist world-
view. In contrast to Christianity, there seems to be little concern with Dar-
winian evolution, for example, and the emphasis in physics on the central
role of cause and effect is familiar to a Buddhist as well: it plays a major role
in Buddhist descriptions of the world, both on physical and the psycholog-
ical levels.

Whether a scientific worldview leaves room for a Buddhist way of look-
ing at the world is a more difficult question. In fact, the very question is al-
ready wrongly posed, since there is as yet no scientific worldview, and 1
don’t expect there to be one for at least a century. For an approach to reali-
ty to be comprehensive enough to be called a worldview, at the very least
such a view should have room for human life, meaning, dignity, responsi-
bility, and other aspects of what it means to be human. Mythologies can
provide a worldview. Religions can provide worldviews. But the current sci-
entific description of reality leaves out far too much to deserve the name
worldview. As for future developments in science, let us postpone that ques-
tion to the next section.

Scientists do have views about the world, though, and they sometimes
express their views emphatically. When you listen to the voices of spokes-
persons for science, you hear a wide variety of opinions about the extent to
which science covers all reality, in practice and/or in principle. And they
hold a similarly wide range of opinions concerning the amount of room
that is left for other ways of knowing, such as those advocated in Bud-
dhism. As to whether scientific and Buddhist views can coexist, some sci-
entists will answer in a widely affirmative way, whereas others are ada-
mantly in opposition.

When you probe coffee table conversations among practicing scientists,
the picture is yet different: by and large questions about the relation be-
tween science and Buddhism, or any other worldview, are simply not asked.
Until recently it was implicitly understood that such questions were not
proper. It just was one of the many unwritten rules of the guild of scientists:
to keep a clean separation between your personal views and the objectivis-
tic atmosphere in which science was performed.

Fortunately, this climate of denial is beginning to change now, for a va-
riety of reasons. Whether it is the end of the cold war, the decrease of sci-
ence funding, the generational turnover of scientists, the shift of emphasis
from physics to biology, the rapid progress in neuroscience and the ques-
tions triggered thereby—whatever the reasons are, it is certainly a positive
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and liberating experience for those of us who have been suppressing our
real interests for so long.

An ironic aspect of this tacit suppression of spiritual and contemplative
values is the fact that science never has been able to stand on its own, as far as
worldviews go. There simply never has been anything close to “a scientific
worldview.” Whether there ever will be is a different question, but for now, at
least, science is still far too young to weave a full story about the world we live
in, about what it is to be human, about values and meaning and beauty and
responsibility. The recent attempts of sociobiology and evolutionary psy-
chology to put together narratives that aim at analysing and “explaining”
values, etc., are not much more than “storytelling.” Sure, there are elements
of truth in what they put on the table, and there are many interesting threads
worth following. However, to suggest that such stories could replace a full
worldview in the near future is simply preposterous.

Of course, many traditional worldviews are now considered hopelessly
naive and outdated, as seen through our modern eyes. Whether such a crit-
ical attitude says more about limitations in the older views or about limita-
tions in our current attitude is an interesting question in itself, but there is
no need even to go into that question. Already, it is perfectly clear that old-
er worldviews did provide a place for humankind, a role in the cosmos, a
world that had order and meaning. This is something science has never as-
pired to and, not surprisingly therefore, has never delivered.

This is another ironic aspect of modern science. Ask a scientist whether
science has anything to say about meaning and values, and chances are high
that the scientist will make a point of explaining how science avoids that
question, excluding that from its terrain of investigation right from the
start. And then, moments later, in a full and contradictory reversal, this
same scientist may be heard to speak in a denigrating way about all kinds of
nonscientific views as being forms of wishful thinking and superstition, not
up to the same standard as scientific views. Talk about having your cake and
eating it too! To exclude whole areas of human life, and especially the most
important ones, from scientific analysis, and then to use the self-assigned
nonscientific character of those areas as a reason not to take them seriously
is nothing but a logical fallacy.

It is not so hard to guess what is behind such irrational behavior. The
implication is the belief that, first, some day science will grow far and wide
enough to cover all aspects of human life and that, second, that future sci-
ence will show anything nonscientific to have been a form of an unsubstan-
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tial, unreliable, and more or less superstitious way of looking at the world.
Perhaps I'm putting it somewhat too sharply, but I have met enough col-
leagues who have reacted that way so I may testify that this kind of attitude
is quite prevalent among scientists. And barring the possibility of peeking
into the far future, such an attitude is simply pitting belief against belief: the
belief in a clean, clear, reductionistic form of future science telling us all
that is worth knowing versus the belief in prescientific ways of knowing.
Note the often implied denigration in the very use of the term prescientific,
as if that by itself disqualifies such ways of knowing as somehow having
outlived their shelf life!

A truly rational attitude would not fall back on such promissory stories
about how a future science will prove the current expectations of a full sci-
entific worldview to be redeemed. But given that such an attitude is quite
widespread, among scientists and lay persons alike, I would like to present
an alternative. Let me sketch how I expect science to develop.

5. THE FUTURE OF SCIENCE

For the last four hundred years, since Galileo introduced the scientific
method of a combined, observational, experimental, and theoretical inves-
tigation, science has focused on the object pole of experience. In any scien-
tific description the describing scientist has taken care to step out of the pic-
ture and stay hidden behind the camera. In every observation the observing
scientist has systematically hidden both the subject of the observation and
the lived act of observation, leaving only the object of observation as a
residue. When the act and the actor are described, those two are made into
objects as well, in a third-person form of description of generic actors and
generic acts. Anything resembling first-person experience, let alone the
presence of first-person subjects, has been filtered out.

Initiating this process was not at all a bad move. In many ways it was a
brilliant way to get an inroad in the complexities of the structure and be-
havior of matter. Trying to analyze and understand the even greater com-
plexities of subject, object, and experiential acts altogether might well have
proven to be too difficult to have a chance to succeed. And, indeed, the ob-
jectivistic turn has been enormously successful. However, success tends to
lead to arrogance and narrow-mindedness, and now we have reached a
point where we have to face up to the limitations of this clever move of ne-
glecting two-thirds of the fiber of every experiential situation we normally
find ourselves in.
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Fortunately, there is no need to put pressure on science to change itself.
Science, unlike scientists, does not get easily stuck in one mold. The won-
derful thing about science is that it has enormous resilience. Scientists may,
and often do, get stuck in their ways, but there have always been young
rebels who have shown novel and better ways to make progress, given the
impasses that a previous generation found itself in. The fact that science
hands out browny points for new ideas that can explain the observed data
in more parsimonious ways, no matter how unconventional the theoretical
structures proposed are, is the condition of possibility for its progress.

It is this single fact that separates science from most types of world-
views, from ideologies to religions to various other ways of knowing. Very
few human organized activities have this emphasis on honoring successful
innovation. Note that I am taking here a long view of science, averaged over
at least half a century: many individual innovators were ignored if not
abused for decades, if not longer, until they were finally exonerated. How-
ever, in the long run, science, more than any other way of knowing that I am
familiar with, has managed over and over again to shed its earlier skin, in
order to make room for fresh growth into a larger skin.

So what can we expect to happen in the future? Will science continue to
be locked into its one-sided objectivistic development? I don’t believe that
for a moment. The signs to the contrary are all too obvious. In physics,
quantum mechanics has taught us that a straightforward description of the
world in terms of objects, independent of how they are being observed, is
untenable. The observing subject, be it a person or a machine, plays an es-
sential role in defining even how an object can appear. In biology and med-
icine, neuroscience is getting closer to being able to provide us with a trans-
lation table between objective, third-person descriptions of electrochemical
events in our brain and subjective, first-person experience reported by the
person whose brain is being studied. And in computer science and artificial
intelligence, building robots provides us with the challenge of figuring out
how to construct artificial subjects rather than traditional tools in the form
of objects.

These three inroads into a study of the subject are examples of how sci-
ence naturally grows and transforms itself. While pushing the envelope of
what it means to limit oneself to a study of the object pole of experience,
naturally science will expand further and move by its own momentum into
a study of the subject pole of experience. At first this will happen at those
points of intersection where the extension into the world of the subject is
simply unavoidable, as in the examples I have given above. But, after a
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while, the study of the subject will undoubtedly become a regular part of
science. How long will this take? My guess is that a full-blown study of the
subject will emerge on a timescale comparable to that needed to build up a
detailed study of objects. If we start with Galileo, the era of the object has
spanned four hundred years. Perhaps we will proceed faster now, but it may
well be that a study of the subject is more difficult intrinsically. If I were to
venture a guess, [ would bet it would take another three hundred years be-
fore we have a well-balanced science, equally focused on subject as object.

6. LIFE AS A LABORATORY

Returning to the question of a dialogue between science and Buddhism,
I see various possibilities. In the long run, such dialogues will become nor-
mal and natural, the more so when science gets deeper into the study of the
subject. However, this may not happen in our life time. On a shorter
timescale, individual scientists can of course find inspiration in Buddhism,
while individual Buddhist scholars, monks, and lay persons can find inspi-
ration in science. As I mentioned earlier, I have been deeply inspired by the
laboratory-type approach that I find in Buddhism, with respect to the study
of mind, self, and world. Personally, I expect to continue to view my life as a
laboratory, as a stage on which to examine myself and others, trying out
various approaches in gradual attempts to find better ways to live my life.

Socrates’ judgment that the unexamined life is not worth living is perti-
nent here. Now that Socrates has inspired a hundred generations of seekers
who were born after him, we can ask ourselves how we can formulate his in-
junction in modern terms. Socrates started his rational inquiry through a
search for definitions, in what I see as an attempt to use rationality to go be-
yond rationality, showing in a rational way the intrinsic limits of a rational
approach. Following the thread of rationality, we have embarked on a de-
tailed study of nature, which now begins to lead to a detailed study of our-
selves as the human subject studying nature and living a full life as a human
being. Know thyself, study thyself—in modern terms: consider your life as a
laboratory, as an opportunity to refine your understanding of all that comes
your way. Viewing all our ideas and all that we have learned so far as work-
ing hypotheses, we can avoid getting glued to our own prejudices.

In addition to a future public role for Buddhism and science, and a con-
temporary private role, we can of course begin to discuss possible connec-
tions in a tentative, exploratory fashion. This volume is an example of such
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an approach. I hope that the next generation of scientists and Buddhists, as
well as Buddhist scientists, will find ways to build up a structure and vocab-
ulary to extend these tentative beginnings into a more firmly grounded ex-
change. One project that aims toward this goal uses a series of summer
schools, gathering graduate students from the sciences and from science
studies such as philosophy, sociology, or history of science, to openly dis-
cuss issues concerning science and experience. More information about
these summer schools can be found on the home page of the Kira Institute
that sponsors these events (see the Kira website: http://www.kira.org).

Note

I thank Roger Shepard, Steven Tainer, Bas van Fraassen, B. Alan Wallace, and
Arthur Zajonc for their comments on the manuscript.
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Institute

The Mind and Life dialogues between His Holiness the Dalai Lama and
Western scientists were brought to life through a collaboration between R.
Adam Engle, a North American businessman, and Dr. Francisco J. Varela, a
Chilean-born neuroscientist living and working in Paris. In 1983, both men
independently had the initiative to create a series of cross-cultural meetings
between His Holiness and Western scientists.

Engle, a Buddhist practitioner since 1974, had become aware of His Ho-
liness’s long-standing and keen interest in science as well as his desire to
both deepen his understanding of Western science and share his under-
standing of Eastern contemplative science with Westerners. In 1983 Engle
began work on this project, and in the autumn of 1984 Engle and Michael
Sautman met with His Holiness’s youngest brother, Tendzin Choegyal
(Ngari Rinpoche), in Los Angeles and presented their plan to create a week-
long cross-cultural scientific meeting. Rinpoche graciously offered to take
the matter up with His Holiness. Within days, Rinpoche reported that His
Holiness would very much like to participate in such a discussion and au-
thorized plans for the first meeting.

Varela, also a Buddhist practitioner since 1974, had met His Holiness at
the 1983 Alpbach Symposia on Consciousness. Their communication was
immediate. His Holiness was keenly interested in science but had little op-
portunity for discussion with brain scientists who had some understanding
of Tibetan Buddhism. This encounter led to a series of informal discussions
over the next few years; through these conversations His Holiness expressed
the desire to have more extensive, planned time for mutual discussion and
inquiry.

In the spring of 1985, Dr. Joan Halifax, then the director of the Ojai
Foundation and a friend of Varela, became aware that Engle and Sautman
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were moving forward with their meeting plans. She contacted them on
Varela’s behalf and suggested that they all work together to organize the first
meeting collaboratively. The four gathered at the Ojai Foundation in Octo-
ber of 1985 and agreed to go forward jointly. They decided to focus on the
scientific disciplines that address mind and life, since these disciplines
might provide the most fruitful interface with the Buddhist tradition. That
insight provided the name of the project, and, in time, of the Mind and Life
Institute itself.

It took two more years of work and communication with the Private Of-
fice of His Holiness before the first meeting was held in Dharamsala in Oc-
tober 1987. During this time the organizers collaborated closely to find a
useful structure for the meeting. Varela, acting as scientific coordinator, was
primarily responsible for the scientific content of the meeting, issuing invi-
tations to scientists and editing a volume from transcripts of the meeting.
Engle, acting as general coordinator, was responsible for fund-raising, rela-
tions with His Holiness and his office, and all other aspects of the project.
This division of responsibility between general and scientific coordinators
has been part of the organizational strategy for all subsequent meetings.
While Dr. Varela has not been the scientific coordinator of all of the meet-
ings, he has remained a guiding force in the Mind and Life Institute, which
was formally incorporated in 1990 with Engle as its chairman.

A word is in order concerning these conferences’ unique character. The
bridges that can mutually enrich traditional Buddhist thought and modern
life science are notoriously difficult to build. Varela had a first taste of these
difficulties while helping to establish a science program at Naropa Institute,
a liberal arts institution created by Tibetan meditation master Chogyam
Trungpa as a meeting ground between Western traditions and contempla-
tive studies. In 1979 the program received a grant from the Sloan Founda-
tion to organize what was probably the very first conference of its kind:
“Comparative Approaches to Cognition: Western and Buddhist.” Some
twenty-five academics from prominent North American institutions con-
vened. Their disciplines included mainstream philosophy, cognitive science
(neurosciences, experimental psychology, linguistics, artificial intelligence),
and, of course, Buddhist studies. The gathering’s difficulties served as a
hard lesson on the organizational care and finesse that a successful cross-
cultural dialogue requires.

Thus in 1987, wishing to avoid some of the pitfalls encountered during
the Naropa experience, several operating principles were adopted that have
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contributed significantly to the success of the Mind and Life series. These
include

choosing open-minded and competent scientists who ideally have some fa-
miliarity with Buddhism;

creating fully participatory meetings where His Holiness is briefed on
general scientific background from a nonpartisan perspective before
discussion is opened;

employing gifted translators like Dr. Thupten Jinpa, Dr. Alan Wallace, and
Dr. José Cabezén, who are comfortable with scientific vocabulary in both
Tibetan and English; and, finally,

creating a private, protected space where relaxed and spontaneous discussion

can proceed away from the Western media’s watchful eye.

The first Mind and Life conference took place in October of 1987 in
Dharamsala, later published as Gentle Bridges: Conversations with the Dalai
Lama on the Sciences of Mind. The conference focused on the basic ground-
work of modern cognitive science, the most natural starting point for a di-
alogue between the Buddhist tradition and modern science. The curricu-
lum for the first conference introduced broad themes from cognitive
science, including scientific method, neurobiology, cognitive psychology,
artificial intelligence, brain development, and evolution. The Dalai Lama, at
our concluding session, asked us to continue the dialogue with biennial
conferences.

Mind and Life 2 took place in October 1989 in Newport Beach, Califor-
nia, with Robert Livingston as the scientific coordinator. The conference fo-
cused on neuroscience and the mind/body relationship. Coinciding fortu-
itously with the announcement of the award of the Nobel Peace Prize to His
Holiness, the two-day meeting was atypical for the Mind and Life confer-
ences both in its brevity and its Western venue. The dialogue was published
as Consciousness at the Crossroads: Conversations with the Dalai Lama on
Brain Science and Buddhism.

Mind and Life 3 was again held in Dharamsala in 1990. Daniel Goleman
served as the scientific coordinator for the meeting, which focused on the
relationship between emotions and health, and has been published as Heal-
ing Emotions: Conversations with the Dalai Lama on Mindfulness, Emotions,
and Health.

During Mind and Life 3 a new mode of exploration emerged: partici-
pants initiated a research project to investigate the neurobiological effects
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of meditation on long-term mediators. To facilitate such research, the Mind
and Life network was created to connect other scientists interested in both
Eastern contemplative experience and Western science. With seed money
from the Hershey Family Foundation, the Mind and Life Institute was
born. The Fetzer Institute funded two years of network expenses and the
initial stages of the research project. Research continues on various topics
such as attention and emotional response.

We met for the fourth Mind and Life Conference in Dharamsala in Oc-
tober 1992, with Francisco Varela again acting as scientific coordinator. The
dialogue focused on the areas of sleep, dreams, and the process of dying and
was published as Sleeping, Dreaming, and Dying: An Exploration of Con-
sciousness with the Dalai Lama.

Mind and Life 5 was held in Dharamsala in October 1995. The topic was
altruism, ethics, and compassion, with Richard Davidson the scientific co-
ordinator. The dialogue was published by Oxford University Press in No-
vember 2001 as Visions of Compassion: Western Scientists and Tibetan Bud-
dhists Examine Human Nature, edited by Richard Davidson and Anne
Harrington.

Mind and Life 6 opened a new area of exploration beyond the previous
focus on life science, moving into the new physics and cosmology. The meet-
ing took place in Dharamsala in October 1997, with Arthur Zajonc as the sci-
entific coordinator. The volume covering this meeting is in preparation.

At the invitation of Anton Zeilinger, who was a participant in Mind and
Life 6, the dialogue on quantum physics that had begun in Dharamsala was
continued at a smaller meeting, Mind and Life 7, held at the Institut fiir Ex-
perimentalphysik in Innsbruck, Austria, in June 1998. That meeting has
been described in the cover story of the January 1999 issue of GEO maga-
zine of Germany.

In March 2000 we met again with His Holiness in Dharamsala for Mind
and Life 8, with Daniel Goleman acting again as scientific coordinator and
Alan Wallace as philosophical coordinator. The subject of this meeting was
destructive emotions, and the book covering this meeting is being written
by Daniel Goleman with the assistance of Zara Houshmand and will be
published by Bantam Books in January 2003.

Mind and Life 9 was held at the University of Wisconsin at Madison in
cooperation with the HealthEmotions Research Institute and the Center for
Research on Mind-Body Interactions. Participants were His Holiness,
Richard Davidson, Francisco Varela, Matthieu Ricard, Paul Ekman, and
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Michael Merzenich. This two-day meeting focused on how to most effec-
tively use the technologies of fMRI and EEG/MEG in the research of medi-
tation, perception, emotion, and on the relations between human neural
plasticity and meditation practices.

The Mind and Life Institute was created in 1990 as a 501(c) 3 public char-
ity to support the Mind and Life dialogues and to promote cross-cultural
scientific research and understanding.

Mailing address: 2805 Lafayette Drive, Boulder, CO 80305
Website: www.mindandlife.org
E-mail: info@mindandlife.org

421






ITICLZX

Abhidharma, 77, 179131, 283, 298—99,
30211; and neuroscience, 54; and
physics, 288—93; and Theravadin
Abhidhamma, 174111

absolutes, 70, 73, 83, 127, 133, 329,
355120; false absolutes, 363, 365—69;
in quantum theory, 373, 376—80; see
also essence; idols

absolutism, 132, 327, 329, 350;
absolutists, 25, 330; see also
eternalism

acceleration, 290, 375;
nonacceleration, 369—70;
accelerated detector or observer,
346, 370; see also momentum

aesthetics, 22—24, 26; in Kantian
literature, 331-332, 340, 342;
aesthetic joy, 259

afflictions; see mental afflictions

agency, 123, 134—135, 162—64, 183142,
213; agent, 114, 122—25, 132, 200, 288,
343—44; freely acting or rational
agent, 106, 179—-80136, 1801306,
181138

aggregates, five psychophysical, 26, 101,
136, 147, 156, 174111; synopses of,
92-93, 10313; see also conditioned
phenomena; feelings; form;
perception; recognition

aggression; see aversion

agnosticism, 133; agnostics, 337

alayavijiana; see substrate
consciousness

alienation, 56, 129, 137, 170, 285

Alpbach Symposia on Consciousness,
417

altruism, 56, 259, 262, 273, 278, 420;
altruistic motives or actions, 269,
303, 339

Ames, W.L., ix, 283—84, 285302

amplitude, 359176, 380

andatman; see no-self

Anderson, B., 187-88162

androcentrism, 62n15

anthropocentric position, 277, 279115

anthropological study, 37, 253;
anthropologists, 157, 169, 183142,
1851150, 52, 186155, 400

antimonies, 327-29, 331

archeological study, 78

Aristotle, 193, 199, 204, 212, 377;
Aristotelian rationalists, 123;
Aristotelian space and time, 36769,
377> 379

artificial intelligence, 268—69, 413,
418—19

aryadeva, 325

Asanga, 218

astronomy, 10; astronomers, 272, 342

astrophysics, 3; astrophysicists, 406

Atisa, 22021

atman, 104, 147, 381; see also self
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atomic theory, 271; atoms, 12, 15, 99,
265, 385, 392—96; of space or time,
37677, 382; decay of, 306; hooked
atoms, 273; atomic objects, 343;
atomic level or scale, 292, 355n13;
electrons, 13, 15, 274, 294—95, 301,
367; electron charge, 390; electrons
and ions, 409; nucleus, 295; protons,
13; quarks, 13; see also particles

attachment, 152, 17318, 174111, 271, 318;
to self or identity, 147, 16061, 168,
173110, 189167, 261-62; reduction of,
254; emotional attachments, 148,
165, 169, 185152; see also mental
afflictions

attention, 12, 1797135, 198, 201, 213;
psychological theories of, 6;
selectivity or focus of, 129, 218, 403;
training, refining, or stabilizing of,
6—7, 109, 135, 217—18, 337; bare
attention, 193; spatial or peripheral
attention, 198, 400, 408

aversion, 154, 156, 160—61, 17318, 174111,
182141; and attraction, 151, 303,
307—9; see also mental afflictions

awakening, spiritual; see
enlightenment, spiritual

awareness, 109, 126, 194, 216, 237, 249,
271; and consciousness, 181n38;
explicating awarenesses, 131, 133,
135—36; feature awareness, 131, 135;
I-awareness, 123—24; limited or
diffused awareness, 158, 169, 244;
nonfeature awarenesses, 129—30;
primordial awareness, 238, 247,
323—24; pure awareness, 251, 259,
264, 272; self-awareness, 111, 117-125,
15758, 162, 183143, 267, 271; sleeping
awareness, 242; see also under
experimentation

Bacon, E,, Sir, 40, 366, 368
Bahaudin, N, 233
Ball, N., 171m1

Barash, D., 152, 1841145

Barbour, 1., 40—41, 65136

bardo state, 252

Barkow, J., 15758, 164, 182141

Bateson, G., 169—70

Becker, E., 165-67, 170, 187160, 187161,
1881163, 65

behaviorists, 159—60, 263

beliefs, 11, 38, 311, 274, 335; Buddhist,
44, 48’ 55,70, 94-95, 101—2, 233, 382;
religious, 2—4, 18, 72, 81, 167, 188162,
272; scientific, 3, 14, 17, 404, 411-12;
religious believers, 24, 402; and
relativism, 25—26; loss of, 339; in the
self, 173110, 179135, 181139; blind
belief, 169

Bell, J., 297

Berger, B., 185151, 186-87157

Berger, P., 162, 165, 167, 184147, 185151,
186—87n57

Bernet, R., 210, 212

Bertalanfty, L., 163-64

Berthoz, A., 199

Bible, 3, 24

Big Bang, 275, 315-16, 320, 385, 396—97

Big Crunch, 385, 396—-97

biological sciences, 143, 146, 168,
182n41; biology, 3, 1718, 182141, 410,
413; biologists, 18, 1821141, 1831142,
43, 268; sociobiology, 411;
sociobiologists, 2; and Buddhism,
20, 77,159, 173n7; biological life, 162;
biological processes, 15; see also
evolutionary biology; neurosciences

Bisiach, E., 197

Bitbol, M., ix, 323—24, 325-61, 363,
385

black holes, 375, 377

bodhicitta; see spirit of awakening

Bodhisattva, 223, 262, 298, 307, 320

body, personal, 116, 124, 224—26, 276,
290; in Buddhist analysis, 49, 79,
106, 154—45, 17217, 200; and brain,
195, 202, 262, 267; and mental events



or mind, 56, 179136, 19394, 240,
286, 363; and person, 118; and self,
265; illusory or dream body, 235,
243—44, 245—47, 250; material
bodies, 338, 346—47; bodily objects,
342; bodily pain, 222; bodily
posture, 213, 217; imagined bodily
displacement, 197

Bogen, J. E., 110, 111, 113

Bogzaran, F,, 254

Bohm, D, 56, 76, 319, 338, 348, 350, 379,
384; Bohm’s hidden variable theory,
346, 352, 359179

Bohr, N., 293, 343-44, 370, 373, 381;
Bohr’s correspondence principle,
3611103, 372

Boltzmann, L., 312—16, 319

Boole, G., 357-58157, 373; Boolean
algebra, 344—45, 35758157

Borges, J. L., 305, 310

Born, M., 346; Born’s correspondence
rule, 353

Bose, S., 345; see also Einstein, A.;
Fermi, E.

brain, 262, 265—70, 273, 393; Buddhist
theories of, 20, 232; evolution or
development of, 157, 161, 184145,
200, 419; functions or states of, 219,
231, 259, 268; injuries of, 119, 124—25,
130; regions, structures, or circuitry
of, 137, 162, 198, 201—2, 213;
electrochemical events in, 21415,
276, 413; and mental events or
mind, 24, 38, 59, 125—26, 17980136,
193—96, 240; and self, 16, 179—80136;
as machine-like, 15, 181139; global
patterns or processes, 12, 213; see also
limbic system; neocortex; and under
body; emotions

brain sciences, 12, 15, 51, 57; brain
scientists, 179136, 181139, 259; brain
damage studies, 128; brain-imaging
studies, 199, 203, 209, 224—5; global
brain study, 196; split-brain

Index

research, 111-12, 125, 131, 1807136,
1811138; modular theory, 17980136

Brooks, R. A., 268

Brown, D. P, 53—54

Bruno, G., 367

Buddha fields, 235, 245

Buddhist literature, 105, 109, 1747111,
218, 23334, 383, 386; Highest Yoga
and Dzogchen literature, 74, 245, 323

Buddhist philosophy, 5-7, 20, 78, 97,
388—90; Buddhist philosophers, 218,
383; classical Buddhist thought, 72,
75; schools of, 92, 94-95, 283;
writings on, 23, 396; and science,
317; see also Madhyamaka

Buddhist relativity, 73, 365, 382; see also
interdependence

Buddhist scriptures, 4, 27, 255, 276,
288-89, 298, 336; studies of, 57, 60;
in Pali, 47, 48, 105, 17214, 175116; in
Sanskrit, 105; see also self

Buddhologists, 47, 23, 33, 69

Cabezon, J. L., ix—x, 33, 3568, 69,
419

cakras, 232, 240, 242

Camus, A., 145—46

Candrakirti, 323, 325, 357149

canon, Buddhist; see Buddhist
scriptures

Capra, F, 51, 64133, 153, 326

Carrithers, M., 166, 1811140, 1831142

Carus, P., 46—47, 63n17

Casey, E., 208, 213

Cassirer, E., 337, 340, 350, 3567140

Catholic Church, 43, 324, 335

causality, 32631, 340; in Buddhist
theory, 174m11, 262, 287, 300-3; in
evolutionary biology, 149, 153, 158,
182141; multilevel causalities, 224;
nonlinear, cyclic, or circular
causality, 169, 178128, 189168, 215;
causal efficacy, power, or influences,
8, 1751117, 19, 177125, 193, 213; causal
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causality (continued)
relationships, 106, 396; see also
karma

cause, 128, 13812, 17217, 262, 286, 350;
of dangers or illness, 58, 171; of
quantum phenomena, 349; and
conditions, 99—101, 275, 289, 292,
299-301, 309; and effects, 7, 44, 155,
266, 410; necessary and sufficient
causes, 193; see also mental
afflictions; suffering

causation, 181821140, 383; nonphysical
causation, 14; upward causation,
203, 212, 214, 224, 267; downward
causation, 204, 212—5, 22425, 267

cells, 3, 12, 15, 175m18, 203, 319; single-
cellular organisms, 151

Center for Research on Mind-Body
Interactions, 420

chaos, 17216, 349, 403

Chekawa Y. D., Geshe, 220

chemistry, 20, 270, 395; “Christian
chemistry,” 5

Choegyal, T. (Ngari Rinpoche), 417

Chomsky, N., 182141

Christianity, 6, 25, 132, 4001, 4035,
410; assumptions and terms of, 4,
174n11; and science, 39, 41—42, 45—47,
72; see also chemistry;
contemplative traditions;
fundamentalism; rebirth; theology

chronon, 376—77, 384; see also
Finkelstein, D. R.

Chukye S., 80

Chuang-tzu, 145, 153

Closure Principle, 14-17

co-dependent arising, see dependent
origination

co-evolution, 161-62, 181140, 183142

cognition, 193, 196—99, 221, 240, 267,
356138; structures or mechanisms
of, 1078, 156, 162; forms or states of,
78,169, 185Nn50; processes, acts, or
changes of, 137, 157, 2023, 21314,

340, 351; mistaken cognition, 94—96,
200; valid cognition, 78, 89, 93, 96,
100, 272; cognitive phenomena, 266,
273; cognitive subject, 214—5

cognitive sciences, 58, 118, 201, 1811338,
1811139, 2265 cognitive scientists, 57,
89, 105, 1831143, 268; research of,
37-38; and Buddhism, 5455, 82,
132-33, 143, 17216, 231, 303;
disciplinary fields related to, 111, 418;
cognitive linguistics, 11314, 131;
cognitive neuropsychology, 105, 108;
cognitive neuroscience, 134, 196,
200-3, 206, 212, 223; cognitive
psychology, 6, 111, 113, 126, 137, 13813,
419; see also reciprocity

Cohen, H., 337, 340, 351, 356139,
357146

Cole, K. C., 14

Collins, S., 108—9, 133

colonialism, 41, 43; the colonized
“other,” 27

communication, 131, 162, 365—66,
417-18; telecommunication, 76

communism, 24, 75, 80; Chinese
communist invasion of Tibet, 271

compassion, 56, 96, 137, 310, 382, 420;
cultivation of, 170, 220, 278, 303,
318—21; human capacity for, 15,
174110, 262, 268; as a mental state,
42; universal compassion, 298;
compassionate actions, 52, 189167,
306—7

compatibility/identity, between
Buddhism and science, 33, 43—48,
50, 58, 69

complementarity: between Buddhism
and science, 33, 49—56, 58—61, 64121,
69, 410; of religion and science, 409;
of Western and Eastern philosophy,
340—41; in quantum theory, 352,
357153, 365, 372, 377, 380

compositional factors, see conditioned
phenomena



compound, nonsemisimple, 363,
367-71,376-79, 384

concentration, meditative, 23, 42

conceptual designation, 1056, 193,
309, 323

conditioned phenomena, 8, 101, 147,
153, 160, 163

Confucianists, 400

conflict/ambivalence, between
Buddhism and science, 41—43, 50,
58, 69, 410

consciousness, 129, 186#55, 205, 259,
293; contents of, 126, 130, 207, 240,
249; continuity of after death, 26,
178n27, 237; structures, levels, or
modes of, 131, 13919, 186155, 224—26;
transference of, 235; in Buddhism,
89, 92-97, 10313, 154, 17319, 390; in
Buddhism and science, 8, 49, 77,
210, 262—78; and psychotherapy,
52—53; and self, 111, 114, 120, 162,
172n7; and Western science, 11-13,
20; clear light or clear
consciousness, 97, 264; deluded
consciousness, 333; dreaming
consciousness, 96, 208, 211, 233,
236-38; “image-free” consciousness,
94; self-consciousness, 185149;
sensory consciousnesses, 93, 96;
time consciousness, 211, 227715;
waking consciousness, 233, 236, 324;
see also matter; neurosciences;
psychology; substance

consilience, 3, 11-12, 15

contemplation, 130, 271, 382, 401,
407-8; see also meditation

contemplative insight, 6, 218, 323—24,
408-9; contemplative insights, 8—9,
221, 385; see also meditative
quiescence

contemplative traditions, 9, 20, 23, 336;
contemplatives, 7, 9, 23, 263, 265,
272-73, 275, 323; in Christianity, 271,
401; contemplative life or practices,
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232; contemplative inquiry, science,
or training, 7, 193, 259—60, 271-78,
417—-18

Cooper, R., 47, 64121

Copenhagen interpretation, 338,
343-44

Copernicus, 372; Copernican
revolution, 332; Copernicus’s
heliocentric view, 324

Cosmides, L., 182141

cosmogony, 149, 175113; see also under
karma

cosmology, 65134, 318—20, 38587,
390—91, 420; in Buddhism and
science, 57, 7677, 79, 84122;
religious cosmologies, 3, 18-19,
62n8; cosmic order, 166; galaxies,
396, 409; solar systems, 306, 315, 320;
stars, 15, 19, 150, 306, 315—16, 395—96,
409; missing mass problem, 396

covalent bonding, 395

creationism, 335

Creator, divine, 6, 248, 393

cultural relativism, 5, 20-21, 24—26,
1841143, 323

culture, 252, 334, 400—1; transmission
or heritage, of, 162—67, 18414s;
cultural bias, 343; see also under
interdependence; morality; natural
world

Dalai Lama, H.H. the XIII, 41

Dalai Lama, H.H. the XIV, x, xvii,
XViii, 64132, 65134, 89, 91-103, 323,
385, 387—97, 417—20; statements by,
26, 63116, 382; and science, 42,
56—59, 651140, 75-79, 81-82, 236, 245,
255, 382

Darwin, C., 176121, 383; Darwinism,
176120, 183142; Social Darwinism,
175m18; Darwinian evolution, 410

Davidson, R., 420

Davies, P. C. W.,, 313

Dawkins, R., 23, 15
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death, 174n11, 186154, 272, 287, 318;
experiences of or following, 23—24,
26, 252; see also dying; and under
ego

De Becker, R, 235

deCharms, C., 54, 65136

Decety, J., 199

De Duve, C., 269

DeGracia, D. J., 243, 246, 252

Deikman, A. J., 126, 131, 135, 13919

democracy, 82,168

Democritus, 273

Dennett, D., 201

dependence,161, 165-67, 274, 300, 323,
333; relations of, 310, 349—50; see also
interdependence

dependent origination, 133, 146, 292,
299-301, 309-10, 330; synopsis of,
287-88; of species, 173n7; and
affinitive theories, 172n6; and
identity, 79; dependently arising
events, 266

Depraz, N., X, 19394, 195230, 363

Descartes, R., 40, 110, 209, 303, 317, 370,
375; Cartesian dualism, 12, 65137,
231-2, 273, 275, 317; Cartesian
metaphysics, philosophy, and
rationalism, 381

Destouches, J.-L., 353

Destouches-Février, P., 349, 353

determinism, 177126, 182141, 183142;
determinists, 159; of classical
physics, 291, 293, 295-96, 359177;
and indeterminism, 325, 348—50; see
also evolution

dhamma, see dharma

dharma, 97—99, 178128, 288, 302—3

dharmas, 177123, 292-93, 298—302; see
also under impermanence

Dharmakirti, 72, 35515

Dharmapala, A., 4546, 63117

Dirac, P. A. M., 345, 353; see also under
Fermi

dispositions, see latent dispositions

divine intervention, 48

divine will, 186155

doctrines, 298, 336, 399; Buddhist, 23,
25-26, 235, 255, 288; Christian, 25;
philosophical, 336, 339; religious,
21-22, 35411; evolution of], 333—34;
see also under Madhyamaka

dogma, 7, 13, 48, 17318, 272; in
Buddhism, 46, 74, 332; in
postmodernism, 20—25; in religion,
2, 33536, 354, 403; in science, 1,
10-11, 17, 47, 324

Dombhoff, W, 253

Doniger, W., 252

Douglas, M., 185152

dreaming, 56, 195, 224, 240, 324;
dreams, 204, 221, 1807136, 275;
content or imagery of, 13, 23637,
244—46, 248, 253; experiences of,
231-32, 249—50; Visionary travel
during, 245; daydreaming, 206, 210,
218, 224; dream spinning, 243;
dream yoga, 231—55; see also under
body; consciousness;
experimentation; illusions;
meditative quiescence; perception

Duncan, H. D., 168

Durkheim, E., 165

dualisms, 12—13, 207-8, 33233, 339—40;
terms or views of, 182141, 213, 344;
see also under Descartes, R.

Du Pre, G, 48

dying, 56-57, 96, 420

Dzogchen, 48, 323—24, 402, 404-5; see
also under Buddhist literature

rDzogs chen, see Dzogchen

Eck, D. L., 27, 64124

Eckhart, M., 405

Eckhardt, W., 17111

ecology, 137, 320

economy, in science, 10, 345—46
EEG, 38, 421

Einstein, A., 293, 372, 376, 379, 383;



statements by, 276; papers by, 290,
343; Einstein energy-mass equation,
73, 381; Einstein’s theory of gravity,
373; Einstein’s theories of relativity,
303, 317, 326, 36566, 369;
Einsteinian space-time, 367—68, 382,
384; Bose-Einstein statistics, 345

€go, 221, 263, 265, 308, 318—19; €g0-Core,
250; ego-death process, 252; ego-
illusion, 17971134; ego-centric
activities or views, 148, 261—62; see
also identity; person; self

Elias, N., 187158

electricity, 291

electromagnetism, 291, 392; see also
under photons

emotions, 100—1, 130, 17318, 1807136,
201, 217; development or training of,
223, 225; processes or reactions of,
137, 157; scientific research of, 421;
and brain, 16, 240; and memory, 215,
222; and self, 158, 169, 183143,
265—66; afflictive, negative, or
destructive emotions, 97-98, 174n11,
238, 249, 271, 420; pleasant
emotions, 402; emotional
capacities, 156; emotional
satisfaction, 19; evasive emotional
set, 213; imagined emotional
meaning, 210; see also feelings; and
under health

empathy, 21, 152, 223, 250-51; see also
altruism

empirical science, 1, 1020, 26—27,
64125, 80; domain and validity of, 2,
328-33, 340, 355120; methods and
testing of, 3, 22, 206, 239; 303; proof,
findings, and evidence of, 19, 74, 102,
209, 327; of neurology, 74; of
physics, 373—74; empirical
arguments, 358164; empirical
equivalence, 345, 358166; see also
experimentation

empiricism, 7-8, 12, 18, 182141, 327,
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336—37; empiricists, 337; and
Buddhism, 46—47, 70, 83, 133; see
also empirical science; and under
Hume, D.

emptiness, 237, 247, 266, 330, 350; of
phenomenal appearances, 222, 323,
334, 339; and science, 60, 283-302,
307-11, 317-18; emptying of
concepts, 383; see also under
Prasangika Madhyamaka

energy, 284, 291, 294, 297, 315, 403;
conservation of, 14, 273, 276;
distribution of, 390; see also under
Einstein, A.; mass

Engle, R. A, xviii, 38788, 41718

Engler, J., 5354

Enlightenment, Era, 36, 46, 188162

enlightenment, spiritual, 17, 19, 23, 307,
339, 386; aspiration for, 234, 236,
249, 253—54, 298, 318; training
toward, 137, 217; as ultimate nature
of consciousness, 265; enlightened
beings, 24

entiticity, 120, 125; entification, 121,
127-28, 136; entification and
reification, 132; see also essence

entropy, 291, 313—16

epidemiologists, 173110

epistemology, 330, 332-33, 335, 402—9;
epistemologists, 72; in Buddhism,
72, 79-82, 3561123, 388—97; in
classical physics, 370—71; in
quantum physics, 387—97; dualistic
epistemologies, 338—40; Episteme or
epistemic grounds, 348—51;
epistemic goals of research, 9

equanimity, 174—75n11, 307

equilibrium, 313

essence, 146—148, 303, 309, 370, 383—84;
reification of, 127-28; relativizing of,
1897168; Western folk theory of,
115-16, 13812; of Buddhism, 4; of a
species, 160; and self, 108, 131, 288;
see also intrinsic existence
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essentialism, 176120, 182141

eternalism, 174n11, 360194

ethics, 22—23, 109, 125, 332, 336; see also
under experimentation

ethnicities, 169; ethnic conflict, 145,
167; ethnocentrism, 4

ethological theory, 183142; ethos, 9, 57

Eurocentrism, 6215

Evans-Wentz, W. Y., 236—7, 2412, 245,
2478

Everett, H.: Everett’s original “relative
state,” 352

evil, 143—48, 159, 1871159, 61, 188165;
human construction of, 164—69;
social theory of, 160—61; modern
evils, 319; good and evil, 170

evolution, 35-36, 151-53, 316, 381, 384;
of cultures, 15; of early hominids,
162; of intelligence, 267, 275; of the
universe, 57; adaptations or changes
of, 106, 131, 149; stages, processes, or
development of, 134, 154, 157—58,
160—64, 175117, 176121, 268;
principles, laws, or theories of, 16,
18, 176120, 183142; and Buddhism,
47, 64n21, 108, 17217, 174110; and
physics, 295-96, 353; and self-
organization theory, 17216;
relativistic evolution, 369—70,
374—77; predestination, 184147; see
also coevolution; natural selection;
and under Darwin, C.; experience;
identity; interdependence;
language; logic; mind

evolutionary biology, 149, 151, 179133,
1821141; evolutionary biologists, 152,
158, 1837143; and Buddhism, 143, 153,
156—61, 175119

evolutionary psychology, 175118, 411

evolutionism, 44, 46

experience, 184148, 217, 223—26, 331,
412-13; of childhood or the past, 153,
249-52; of self, 109—10, 124; bounds
of, 328; continuity of, 288—89;

empirical proof of, 48—49, 98-99,
101; manifestation of, 91, 154—55;
organization of, 184146; scientific
exclusion of, 8—20, 231, 283, 400; in
Buddhism, 6-10, 23, 78, 80, 303, 381,
402—4; in Buddhism and science, 20,
5455, 58—60, 83, 234, 259, 382; and
evolution, 151-153, 176120; and
imagination, 193, 197, 203-8, 211; and
mental states, 214; cognitive or
emotional experience, 155, 157—58,
246; perceptual and motor
experiences, 116; religious or
mystical experience, 19, 21, 51, 272;
see also under death; dreaming;
inner life; interdependence
experienced world, 162, 193, 324, 385
experimentation, 2, 24, 201, 259, 338;
experimenters, 112, 352, 366, 378;
experiments, 10, 27, 74, 238, 290—91,
297-98; of lucid dreaming, 234, 238,
243, 248; of quantum theories, 301,
345, 368-72, 378-85, 388-89, 397; of
self-awareness, 119, 201; ethics of,
37-39, 55; settings of, 37, 181138, 294,
346; and Buddhism, 77, 134; double
split experiment, 388; experimental
activity or approach, 284, 354, 402

facts, 17, 36, 74, 77, 274; power or value
of, 3, 11; as conventional, 300;
immaterial facts, 15; factual
relevance, 331

faith, 64124, 89, 96, 272, 382; the
faithful, 6; cultivation of, 101; in
postmodernism, 22; in science, 9, 12,
14; and miracles, 46; blind faith,
4024

Faulkner, W., 153

feelings, 92—93, 103113, 17319, 251, 164;
of hatred, 262; of pleasure and pain,
154—55; of semantic meaning, 130;
and person, 118; and self, 286; bodily
feelings, 177124, 218



Felder, K., 255

Fenner, P., 64nn22, 23, 65140

Fermi, E.: Fermi-Dirac statistics, 345

Fetzer Institute, xviii, 6111, 255, 420

Feyerabend, P, 54

Feynman, R., 14; Feynman path-
integral formalism, 359169

Fields, R., 45-46

Fine, A., 342; Fine’s Natural
Ontological Attitude (NOA), 342,
346

Finkelstein, D.R., x—xi, 363—64, 365—84,
385,387

five lower fetters, 176122, 178—79n31

forces, 113, 290, 292, 295; electrostatic,
409; gravitational, 409; nuclear,
370

form, 93, 10313, 177124, 275-76, 333;
nature of, 248; bodily forms, 289,
328-29; consecutive forms, 330;
name-and-form, 178127

Foucault, M., 21

Fourier, J. B., 378

Four Noble Truths, 4, 23, 89, 17318;
descriptions of, 91-92, 160, 1731103
the first, 286, 318; the second,
189167, 307

frames of reference, 14, 124, 283, 303,
372, 380; see also measurement

Francis, Saint, 405

freedom, 8, 26, 207, 234, 269; of choice,
37; from bias, 89; from misguided
actions, 156

free will, 24, 266; in Kantian
philosophy, 331, 340, 3561305 see also
under illusions

Freud, S., 111, 210, 248

friction, 290

functional magnetic resonance
(fMRI), 196, 421

fundamentalism, in religion and
science, 18, 22; fundamentalists,
188162; Christian fundamentalism,
18
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Galileo, 13, 23, 40, 276, 290, 335;
Galilean relativity, 367—68; Galilean
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idealism, 273, 327; idealists, 267, 277,
328

identity, 16, 179134, 189168, 223, 265;
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philosophy

ideologies, 5, 20, 40—41, 165; ideological
warfare, 24, 168

idols, 363, 366—77, 380, 383; idolatry,
170; idoloclasty, 370

ignorance, 170, 263, 278, 287, 390;
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137, 220—23, 236; as a scientific
method, 48, 101, 381

meditative quiescence, 6, 124, 135-37,
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phenomenologists, 325, 348;
Buddhist phenomenology, 55, 72, 77;
Natural Attitude, 205, 207, 348; see
also under mind; neurosciences

philology, 36

philosophy, 6-8, 15, 27, 185149, 317-19;
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79—-81, 95, 121, 134, 13812, 303;
Western philosophers, 6,193, 383;
philosophical debate, 197, 345, 389;
philosophical grounds of science,
65137, 372; see also Buddhist
philosophy; and under Descartes,
R.; Hinduism; Kant, I.; Newton, 1.,
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