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NOUPHY HOMPANYA : PLASMON EXCHANGE MECHANISM OF

HIGH-TEMPERATURE SUPERCONDUCTIVITY AT

FINITTEMPERATURES. THESIS ADVISOR : ASSOC. PROF. SAMNAO

PHATISENA, Ph.D. 119 PP. ISBN 974-533-421-9
ACOUSTIC PLASMON/LAYERED SUPERCONDUCTORS/INVERSE
DIELECTRIC FUNCTION/PLASMON DISPERSION/INCOMPLETE
SCREENING/PLASMON EXCHANGE MODEL

Collective modes of a layered electron gas are characterized by the presence of
acoustic branches in addition to the usual optical plasmon branch. The influence of
such acoustic plasmons on superconducting properties is studied within the strong-
coupling phonon-plasmon scheme. Plasmon dispersion relation in the layered super-
conductors including temperature and finite-wave vector effects has been calculated.
The temperature effect is shown to have a smaller effect compare to the effect by hig-
her order in q in the low temperature limit. The screening of the Coulomb interaction
in layered systems is incomplete and the dynamic nature of the interaction becomes
important. The polarization that appears in the equation of dielectric constant has been
evaluated and analyzed and the full wave-vector, frequency and temperature depend-
ence of the inverse dielectric function has been reported. Using a plasmon exchange
model in the modified Eliashberg theory for strong coupling superconductors, the

plasmon contribution to the critical temperature of La, ,.Sr, .CuO, has been evaluated.

The contribution of low-energy plasmons is significant but not dominant.
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