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Models of the atom
J.J. Thomson discovered that atoms were made up of eleven smaller particles. He maintained that atoms are uniform spheres of positively charged matter in which electrons are embedded. The model is also called the plum pudding model, and it holds that the electrons are somewhat mobile. The model consisted of a uniform sphere of positive charge embedded with negative electrons (Partoens & Peeters, 1997). 
One of the pros of the Plum Pudding Model is that it incorporated discoveries like the existence of the electron and introduced the notion of the atom as an active divisible mass. Another advantage of this model is that it enabled scientists to understand that atoms were composed of smaller units of matter and interacted with each other through many different forces. It was also successful in explaining why an atom is neutral. This model was, however, rejected some years later due to its limitations. Hans Geiger and Ernest Marsden disapproved it five years later by arguing that the positive charge in the atom was not uniformly dispersed but was concentrated in a small volume. Partoens & Peeters (1997) say that the plum pudding model of an atom was insufficient to explain the structure of an atom. It was disapproved five years later by Rutherford's gold foil experiment of scattering alpha particles, which revealed that most of the space in the structure of the atom was empty (Niaz, 1998).
Rutherford model held that an atom consists of empty space with all its positive charge concentrated in its center in a small volume which was surrounded by a cloud of electrons. Ernest Rutherford performed the Gold Foil experiment in 1906 that led to the discovery of the atomic nucleus (Abd-El-Khalick, 2002).  The research concluded that the atom is mostly space. 
One of the limitations of this model that made it be discarded is that it does not state anything about the distribution of the electrons around the nucleus and the energies of those electrons. Secondly, Rutherford’s model does not explain the stability of the atom in a circular path. Also, the model predicted that electrons revolve around the nucleus in a circular motion, but the electrons should typically move in a spiral and accelerated motion (rather than circular motion) because of the electrostatic force of attraction between the electron and nucleus (Abd-El-Khalick, 2002).  However, this model explained the structure of the atom better than the Plum Pudding model.
Bohr’s model of atoms asserts that electrons revolve around the nucleus in circular motions with attraction caused by electrostatic force (Schwarz, 2013). It was an extension of Rutherford’s model of the atom. The advantage of Bohr's model is that it provides a good picture of atomic structure that shows some properties of atoms. For example, Bohr's orbit is used to explain several features concerning magnetism (Schwarz, 2013). Some of the cons of the model include: it helped to explain how electrons can have stable orbits around the nucleus. The model had various drawbacks. First, this model does not explain the multi-electron system of elements. Secondly, it does not explain the effect of the magnetic and electric field on atomic spectra. Also, it does not give any information concerning the arrangement and distribution of electrons in an atom.
Furthermore, this theory could not explain the Stark and Zeeman effects. Additionally, it provides wrong information about the value of the angular momentum of an electron in an atom. It does not also adhere to the Heisenberg uncertainty principle. These drawbacks make this model not to be used today (Schwarz, 2013).
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