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ABSTRACT

The path integral theory has been applied to the
Prdhlich idealized polaron model in order to evaluate the
polaron energy. The plan of the investigation is first to
average out the contributions from the phonons and to pay
particular attention on the electron alone. Then the polaron
is described by the action with the phonon effect taken into
~account in the form of a time dependent coulomb potential.
The more appropriate trisl aection, with the potentlial energy
varied by means of the adjustable parameters, is supposed,
"and then the varlational method is applied 1in the evaluation
of the polaron energy.

The original formulation glven by Feynman for the
polaron at absolute zero temperature.involveq two parameters.
This has recently been improved by Abe and Okamoto with the
introduction of two more parameters. A reformulation of the
Feynman theory applicable to the case of finite temperatures
~has'been performed by Osaka using a model Lagranglan. 1In the
present research, an attempt has been made to improve. this
theory so as to be an extension of Abe and Okamoto’s theory

to the case of finite temperatures by using four parameters.
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The detalled evaluation of the polaron energy in
various cases and situations, the results, a theoretical
discussion, and some recommendations for future investigations

are presented in this thesis.
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