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Abstract

We use Feynman path integration for studying the interaction between electron
and plasmon, in some special cases called the plasmaron. We calculate the propagator,
the ground state energy and the effective mass. Our theory is stated in general, that is
the calculated properties of the electron-plasmon system are depended only upon the
density of the electron gas. For verifying our theory, we consider the electron gas in
various densities. We find that the ground state energy calculated by our theory is in a
good agreement with that of a much more sophisticated method previously calculated.
Due to its generality, it can be used to calculate the properties of other systems, such
as semiconductors, insulators and liquids. We expand our theory to explain the motion
of a general charge particle in condensed matter. We choose the positron as a case
study and find that its effective mass claculated from our theory is close to that from a

more complicated theory.
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