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Yu. M. Gal'perin, P. E. Zil'berman, S. N. Ivanov,
V. D. Kagan, and G. D. Mansfel'd. A New Type of
Acoustoelectric Nonlinearity (Nonlinear Landau Damp-
ing of Sound Waves).

Nonlinear effects that accompany the propagation of
microwave-frequency sound waves in semiconductors
are investigated theoretically and experimentally. At
these frequencies, the length 27r/q of the sound wave
proves to be much smaller than the conduction electron
free path I for a number of substances (qZ ~^> 1). Under
these conditions, only the group of "resonant" electrons
that satisfy the laws of energy and momentum conser-
vation on collisions with acoustic quanta interacts with
the acoustic wave. The absorption of the sound is deter-
mined by the energy balance in such processes and is
analogous to the Landau damping of plasma waves. In a
sufficiently strong external electric field, absorption of
the sound gives way to its amplification. With increas-
ing,intensity of the sound, nonlinear effects make their
appearance; for example, the gain begins to depend on
intensity. At qZ 2> 1, the mechanism of the nonlinearity
differs essentially from the concentration nonlinearity,
which is the basic factor at low frequencies. The con-
centration nonlinearity appears as a result of capture of
some of the space charge by potential wells created by
the acoustic wave. A measure of this capture is found
in the rat io of the depth Φ of the potential wells to the
average e lectron energy"?. When qZ ^> 1, the momen-
tum distribution function in the resonant region differs
strongly from the equilibrium distribution as a result of
a back effect of the acoustic wave on the " r e s o n a n t "
e lect rons . It i s this effect that r e p r e s e n t s the basic
source of the nonlinearity. A calculation indicates that

for nonmonochromatic sound with a spectral line width

(τ is the momentum relaxation t ime of the electrons
and m is their effective mass) , a nonlinearity of the type
in question intervenes when

For monochromatic sound, such a nonlinearity appears

at (<i>/e)(qZ)2 ~ 1 if q <C m / n q r , and at (φ/€)(?τ ρ /Κ)

~ 1 when q » m / n q r Since (#/e)(qZ)2 ~ 1, and eTp/K

^> 1, this nonlinearity intervenes much e a r l i e r than con-

centration nonlinearity.
The electronic amplification of sound of frequency

1—2 GHz was investigated experimentally in n-InSb at
Τ = 77°K (qZ = 5—10). The sound was excited and regis-
tered with CdS epitaxial t r a n s d u c e r s . The dependence of
the amplification of the sound on its intensity at the in-
put, which varied in the range 10"5—1 W/cm2, was stud-
ied. It was found that the gain d e c r e a s e s progress ively
with increasing intensity of the sound. The manner in
which the effect depends on the frequency of the sound
and its intensity is consistent with the theory and per-
mits qualitative and quantitative differentiation of the
observed effect from the concentration nonlinearity.
The intensity of the sound in the output c r o s s section of
the crystal was observed to be independent of the power
input into the crys ta l at large values of the la t ter . This
can be interpreted as establishment of a stationary wave
in the crystal .

Translated by R. W. Bowers

530
SCIENTIFIC SESSION OF THE DIVISION OF GENERAL PHYSICS AND ASTRONOMY

AND THE DIVISION OF NUCLEAR PHYSICS, USSR ACADEMY OF SCIENCES

(May 2 6 - 2 7 , 1971)

Usp. Fiz. Nauk 105, 775-781 (December, 1971)

A scientific sess ion of the Division of General Physics
and Astronomy and the Division of Nuclear Physics of
the USSR Academy of Sciences was held on May 26 and
27, 1971 in the Conference Hall of the P. N. Lebedev
Physics Institute. The following papers were delivered:

1. A. A. Mikhailov, The Motion of the E a r t h ' s Poles .
2. Yu. Kagan and E. G. Brovman, The Problem of

Metallic Hydrogen.
3. V. B. Braginskii and V. I. Panov, The Equivalence

of Iner t ia l and Gravitational M a s s e s .
4. Ya. B. Zel'dovich, L. P. Pitaevskii, V. S. Popov,

and A. A. Starobinskii, P a i r Production in a Field of
Heavy Nuclei and in a Gravitational Field.

5. A. B. Migdal, Vacuum Stability and Limiting
Fields'!

Below we publish brief contents of the papers .

A. A. Mikhallov. The Motion of the E a r t h ' s Poles .
Soon after the American Chandler discovered in 1892

that the poles move over the e a r t h ' s surface with a
14-month period, the International Latitude Service was
organized to investigate this phenomenon. Five stations
situated on the paral le l of 38° 9' Ν were equipped with
standardized instruments (zenith telescopes) and began
regular determinations of the i r lat i tudes from s t a r - p a i r
observations by the Talcott method. The original sta-
tions were Carloforte in Italy, Chardzhui in Russia,
Mizusawa in Japan, Ukiah in California, and Gaithers-
burg near Washington. In 1930, the latitude station at
Kitab in the Uzbek SSR was set up on the same paral le l
to replace Chardzhui (now Chardzhou). The observations
of these stations were reduced at an international center
that was located in Germany originally, in Japan from




