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On the Inflaton Fields
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Abstract

The standard big-bang cosmology is based on the cosmological principle, which means that the universe is
homogeneous and isotropic on large distance. In the standard big-bang cosmology the state of the universe is
characterized by the radiation-dominated or the matter-dominated stage. These correspond to the decelerated
expansion of the universe. This decelerated expansion is not sufficient to solve cosmological problems such
as flatness, horizon and monopole problems which plagues in the standard big-bang scenario. In order to
overcome these fundamental problems, cosmic inflation is required to consider an epoch of accelerated
expansion in the early universe. Inflation is really an efficient mechanism to solve the cosmological problems
associated with standard big-bang cosmology. Quantum fluctuations of the field driving inflation which is
called “inflaton” are frozen by the accelerating expansion when the scales of fluctuations leave the Hubble
radius. After the inflation ends, the scales cross inside the Hubble radius again. And then perturbations
imprinted during inflation can be the origin of large-scale structure in the universe. The concept of reheating

after inflation which is connected with cosmic big-bang is also discussed in this paper.
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