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Introduction

 Quantum engineers are needed in tackling the inherent technological challenges exploiting quantum effects as progress are made in fabricating devices and controlling materials in the atomic scale. Despite the massive application of quantum mechanics to most modern devices, engineers have the accessibility to semi classically described quantum effects even after having undertaken solid state devices standard courses. A good example is the laser inversion on population or transistor electron tunneling.


 Basing correlation and coherence fundamental quantum properties will lead to technological advancements in the next coming years. Quantum computers, quantum communication links, and quantum sensors are expected to be manufactured in plenty. In developing these gadgets, a deep understanding of quantum science is mandatory, but it is not included in engineering curricula. The engineering students also complain of suiting standard presentation of the subject in the teaching models. Mathematical abstractions have been used instead of practical application examples that are of their preference.


Theory


The combination of information technology and nanotechnology in quantum mechanics applications will lead to technological advancements that will solve a timely necessity. According to Mandl’s book, nonrelativistic quantum mechanics is developed from the founding principles. It also provides for molecular and atomic physics, condensed matter physics, low dimensional materials and other modern topics including quantum dissipation and dynamics, spintronics, and quantum information technology. The book can be of great use to different students studying in different fields (Mandl, 2013). Graduate and undergraduate causes that overlook the studies include solid-state physics, quantum mechanics, quantum information and quantum chemistry.


The applications of quantum mechanics are based on the intended purpose and directions. Stress intuitive understanding texts are preferred when teaching with the expense of completeness. This is due to the many mathematical and conceptual roadblocks in the subject (Mandl, 2013). Additionally, comprehensive referencing is desirable as all the material covered in the courses is difficult. Some of the quantum applications available in the market are quantum sensors and quantum computing is discussed beneath.


Quantum sensors

These are quantum devices that respond to stimulus. These sensors usually have quantized energy levels. The sensors improve entanglements in improving measurements to levels where classical sensors cannot be used. They also measure physical quantities using quantum coherences.

Throughout recent decades, researchers have been attempting to make sense of how we can utilize the colossal capability of quantum mechanics to manufacture an entirely different age of PCs. While your fresh out of the plastic new iMac may run like a fantasy, it essentially works equivalent to PCs that were constructed 80 years back - a progression of electrical circuits that switch on and off on order. The issue with our present PCs is that we're near hitting the utmost for how best in class they can get, yet the uplifting news is we currently have all the structure hinders for a quantum PC, we simply need to make it run. Criteria for quantum sensors include:

· Resolvable and discreet energy levels in the systems.

· Possibility of performing readout and initialization to the sensor.

· Coherent manipulation of the sensor should be possible.

· The sensor should respond when it interacts with a physical quantity concerning the magnitude of that quantity.



A research program has been launched by The Defense Advanced Research Projects Agency in light-sensitive quantum sensors that are investigating quantum imaging and quantum metrology. For instance, the NOON state and quantum lithography where they utilize optical sensor systems like lidar in the achievement of their goals.


 More sensitive magnetometers and better atomic clocks have been made when exploitation of entangled quantum systems happens. These are also referred to as quantum sensors. An avalanche photodiode is a good example of an early quantum sensor that has been used in the detection of entangled photons and where there are additional sensor improvements and cooling can be used as PMTs with applications to ruling market medical imaging. 3 dimensional and 2-dimensional forms of stacked arrays avalanche photodiodes have directly replaced silicon-based diodes conventional sensors.


Quantum computers.

In recent decades, researchers have been attempting to make sense of how we can utilize the colossal capability of quantum mechanics to manufacture an entirely different age of PCs. a progression of electrical circuits that switch on and off on order. The issue with our present PCs is that we're near hitting the utmost for how best in class they can get, yet the uplifting news is we currently have all the structure hinders for a quantum PC, we simply need to make it run.
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To understand quantum computing, it is essential to have a grip on understanding quantum mechanics and its uses in performing advanced computations. Quantum mechanics researches began in the 17th century when the light wave theory was proposed by the early scientists. In 1900, max plank proposed the light existence in terms of quantum, followed by Albert Einstein supporting the argument where he described light as being made of photons (small particles) that have energy. Quantum mechanics thus explains the relationship between matter behaviours and energy interactions, basing on the subatomic particles and the atomic scale.


Newtonian Mechanics begin to subside at fundamental levels from the advent in quantum mechanics. The hydrogen spectral series was classified physics where some specific nature light was unable to be explained. The emission of the spectrum of atomic can be noticed by heating hydrogen in a tube and light emitted is observed. Several spectral is contain on hydrogen, yes different from the expectation of classical physics and it is more like a band of colour. The explanation Danish physicist was come up by Niles Bohr positively charged nucleus and narrate an atom as small surrounded by an electron around the nucleus similar to the solar system. The different energy level corresponds in each orbit. Discrete quanta which change the energy such as the transition of an electron from orbit to another around the nucleus of an atom ("Modelling of Quantum Qubit Behaviour for Future Quantum Computers", 2018).
Quantum leap refers to the abrupt movement from one discrete energy to another.it was because disappeared from one orbit and appear in the next orbit with no intermediate state loss a specific amount of energy. Which makes thing more enjoyable. Abhor explained that energy cannot be further subdivided and is called quanta, a specific minimum of energy. Planck provides the first insight of kind energy level which we call it Plant constantly. In general, the energy of the electron is quantized. The potentiality of quantum physics of predictability of classical was overturned.  Many physicists were very concerned.


In 1923 Louis de Broglie explain that matter can exhibit both particle and wave nature same as light. So that to fit on the orbit the electron insists to obtain a certain wavelength. The electron can exist in all areas within an orbit not just at a particular spot due to the wave nature of the electron. This was fundamentally experimentally proven but different to classical physics. The effect of de Broglie explanation diminishes at the microscopic level. The electron is quantized in general. 


Conclusion

Due to the many advancements and researches that are being carried out in the quantum science field, many quantum gadgets are expected to flock the market soon. Quantum science is an improvement on the early classical science. The gadgets can measure or detect variations in physical phenomenon using photons that bear energy. An example of such instruments is quantum computers and sensors that have been discussed above.
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