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This report covers the period between January 1, 1977 and
December 31, 1981. The original grant period which was to end »2n
September 30, 1981 was extended at no cost to December 31, 1981.

I. Research Objectives

The main objective of this project is to characterize the
infrared properties of technically important semiconductors in
varied sample geometries, such as bulk, near a surface and in a
film form. The ifnrared properties of semiconductors are
determined by the hehavior of elementary excitations in the
sample having the quantized energies in the far infrared range.
The 3above objective is accomplished by determining the energies,
life-times and the interaction strengths with the electromagnetic
radiation of phonons, polaritons and plasmons by means of light
scattaring spectroscopy.

II. Significant Accomplishments

Sur face polaritons and guided-wave polaritons were studied in
thin siabs of GaP by means of Raman scattering spectroscopy. The
diserpsion, linewidths and Raman scattering selection rules were
determined. The effect of surface roughness on surface
pclaritons was also determined for GaP samples with varied

surface roughness. The results generally agreed with the -(
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existing theory. However, the Raman intensities of surface

polaritons in a roughened surface were found to be anomalously -
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high. This effect was later explained by French theorists W&l _-§?7£J
(Neviere and Reinisch) as due to the enhanced electric field :ﬁon 0
strength of the incident laser field near a rough surface. ‘”*;:::::::
A theory of surface polaritons (plasmons) in doped itmu _____ .
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semiconductors with an electrical current ihsidehwas developed.
This theory predicted the existence of certain instabilities,

A resonance Raman effect was observed at the indirect gap of
GaP, and a detailed excitation profile that shows different
phonon assisted transitions was obtained for the first time.
Another resonance Raman measurement was carried out in a magnetic
semiconductor, cadmium-chromium-sulfide,

The structure of amorphous Se-Ge glass was stuvdied by Raman
scattering. It was found that for Ge-content of less than 50
percent the bonding structure is bLased on 4-2 coordination while
the coordination changes to 3-3 for a higher Ge-content,

A complete study of surface polaritons including guided-wave
polaritons was carried out on GaSe thin films. The results
allowed precise determination of the dielectric functions of GaSe
in the far infrared.

A double grating spectrometer and a Fabry-Perot
interferometer were interfaced to an LSI-1l minicomputer using a
CAMAC system. The Fabry-Perot interferometer is stabilized by

software control for continuous use without manual adjustment.
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