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Computer Analysis of Absolute Instabilities for

Longitudinal Waves in a Solid State Plasma

By Katsutoshi Kamakura™

Synopsis: It is clarified by means of computer analysis of the dispersion relation for longitudinal waves in a solid
state plasma that two modes of absolute instabilities occur in a solid state plasma of InSb. In this paper, we show
the result of analysis in varying the external magnetic field, the electron-hole density in a solid state plasma and the
electron-hole temperature and discuss two modes of absolute instabilities. One mode (mode I) of the absolute in-
stability occurs in the presence of the external magnetic field (the transverse magnetic field) and the other mode
(mode II) occurs though there is no magnetic field. The transverse magnetic field of above about 4 kG is required
for mode I to cause the absolute instability. Absolute instabilities occur above the electron-hole density of 2 X 10%
m ™3 for mode I and 2.9 X 102! m ™3 for mode II, respectively. Frequencies of absolute instabilities are in the region

of the microwave and milimeterwave.
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