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A joint scientific session of the Division of General
Physics and Astronomy and the Division of Nuclear
Physics of the Academy of Sciences of the USSR was
held on December 19 and 20, 1979 at the P. N. Lebedev
Physics Institute of the Academy of Sciences of the
USSR. The following papers were delivered:

December 19

1. Κ. O. Keshishev, A. Ya. Parshin, and A. V. Bab-
kin, Surface phenomena in He4 crystals.

2. /. L. Landau, Resistive phenomena in soft super-
conductors.

December 20

2. V. P. Dzhelepov, An experimental study of mu-
catalysis of fusion reactions of hydrogen-isotope nu-
clei.

4. L. I. Ponomarev, The three-body problem with
Coulomb interaction and the problem of muon catalysis
of nuclear reactions.

Scientific session of the Division of General Physics and
Astronomy and the Division of Nuclear Physics of the
Academy of Sciences of the USSR (23-24 January 1980)

Usp. Fiz. Nauk 131, 513-519 (July 1980)

PACS numbers: 01.10.Fv

A joint scientific session of the Division of General
Physics and Astronomy and the Division of Nuclear
Physics of the Academy of Sciences of the USSR was
held on January 23 and 24, 1980 at the P. N. Lebedev
Physics Institute of the Academy of Sciences of the
USSR. The following papers were delivered:

January 23

1. V. M. Agranovich, Spectroscopy of surface polari-
tons and the properties of the surface.

2. Yu. A. Osip'yan, Dislocational (quasi-one-dimen-
sional) electrical conductivity in semiconductors.

January 24

3. D. G. Lominadze, G. Z. Machabeli, A. B. Mik~
hcdlovskii, Yu. P. Ochelkov, and V. V. Usov, The na-
ture of the high-frequency radiation of pulsars, and the
activity of supernova remnants.

4. A. A. Galeev and V. V. KrasnoseVskikh, Plasma
mechanisms of the magnetospheric radio bursts of Jup-
iter.

5. The last paper was accompanied by the following
demonstrations: a film entitled "Dynamics of the Jov-
ian Atmosphere from Voyager-1 Data."

6. A recording of "Sounds of Jupiter."

Brief contents of four of the papers are published be-
low.

V. M. Agranovich. Spectroscopy of surface polaritons
and the properties of the surface. With the development
of research in surface physics, much attention has
been given in recent years to study of various proper-
ties of surface electromagnetic waves—surface polar-
itons (SP). Waves of this kind are capable of propaga-
tion along the surfaces and interfaces of media., and
their dispersion law is determined not only by the di-
electric permittivities of the contacting media, but also

by features in the elementary-excitation spectrum in
the transitional layer.1 Since the properties of the
medium near the surface are, generally speaking, dif-
ferent from its properties in bulk, transitional layers
are always present and, depending on the nature of the
interaction, have thicknesses that vary within rather
wide limits for different materials: d ~ 10 A. to
d a 100-1000 A. The presence of a transitional layer in-
fluences the SP spectrum, and this, by itself, opens
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rather broad possibilities for study of the elementary-
excitation spectra of surfaces, interfaces, and thin
films. The transitional layer of a thin film has its
strongest influence on the SP spectrum in the case (see
Refs. 1 and 2) in which the frequency ω0 of the oscilla-
tions in the transitional layer falls in the range of SP-
frequency realignment. A gap Δ ~ ωον ά/λ0, λο= 2-nc/u
then forms in the SP spectrum, and is also observed
in experiment. The gap may be particularly wide for
an electron-transition region. Abeles et al.3 observed
this effect in a study by the partial internal reflection
method (see Ref. 1) of the influence of extremely thin films
on the SP spectra of metallic substrates. Thus, Δ =0.5
eV when a film of silver of thickness da 20-60 A was
sputtered onto an Al surface. The frequency of the
plasma oscillations in the silver is ωο«3.7 eV/H. On
the other hand, the SP spectrum on Al extends all the
way to ws= 10 eV/H, so that the frequency ω0 falls in
the range of the SP spectrum found when the delay is
taken into account.

It has been shown4 that at resonance with the SP os-
cillations in the transitional layer, an additional sur-
face wave also appears as well as the gap, and with it
the problem of additional boundary conditions for sur-
face waves.

The problems indicated above have been discussed
previously only for isotropic transitional layers. Ac-
cordingly, the anisotropy of the gap that arises in the
presence of an anisotropic transitional layer was stud-
ied in Ref. 5. Several studies have been made recently
of the spectra of monolayers deposited on metallic
bases.6'7 The dependence of the absorption coefficient
for the SP on its frequency was determined in these

experiments. The oscillations of a monolayer of chem-
adsorbed hydrogen on tungsten were first observed in
Ref. 7. The frequency of the oscillation, ωο=1046
cm"1, was measured with high resolution. The line-
width found was δ« 14 cm"1, i.e., almost an order of
magnitude smaller than the width determined by the
method of characteristic electron losses. The same
group8 made the first observations of effects of inter-
ference between surface waves and volume waves that
arise on diffraction of SP on an impedance step. Mea-
surements of this kind may also prove helpful for ob-
servation of additional SP.

The paper also discussed possibilities of SP self-
focusing and other problems of the nonlinear spectro-
scopy of SP.
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Yu. A. Osip'yan. Dislocational {quasi-one-dimension-
al) electrical conductivity in semiconductors. Our ba-
sic concepts of the influence of dislocations on the elec-
trical properties of semiconductors are based on a
model of the dislocation chain as a row of atoms with
broken chemical bonds. These atoms may capture
electrons from the conduction band, thereby acting as
acceptors. The magnitude of the acceptor effect on
introduction of dislocations can be judged from experi-
mental study of the decrease in conduction-electron
concentration. At the same time, dislocations may also
have a donor effect. What happens essentially in the
donor-effect mechanism is that unpaired electrons,
having been removed from atoms in the dislocation
chain, descend upon acceptor centers and "stuff" them,
lowering their concentration. This lowers the proba-
bility of thermal-electron capture by acceptor cen-
ters, i.e., lowers the concentration of free holes in
the valence band. It has also been possible to observe
this experimentally through the decrease in hole con-
centration in />-type crystals on introduction of disloca-
tions. Several years ago, I discussed experiments in
this area at one of the scientific sessions of our Divi-
sion.1

However, the fact that the dislocations turn out to be

electrically charged is another aspect of the matter
when electrons are captured on dislocations or when
unpaired electrons are given up. In the case of a nega-
tively charged dislocation, a positively charged cylin-
der forms around it and the charge of the cylinder
screens the negatively charged dislocation. When the
dislocation is positively charged, on the other hand,
negative charges are concentrated within the screening
cylinder. The result is that a crystal with dislocations
is a heterogeneous system. It might be assumed that
the carrier mobilities would differ substantially along
and across the dislocation lines, i.e., along and across
the cylinders. In fact, we have succeeded in our ex-
periments in observing sharp anisotropy of carrier
mobility along and across dislocations introduced into
a crystal.2

In a special case, the cylinders that screen the dis-
location charges intersect. Difficulties then arise for
conduction electrons in the form of a change in condi-
tions for the passage of electric currents. However,
everything that we have said above boils down to study
of the influence of dislocations on the behavior of band
electrons. We have made an attempt to follow the be-
havior of dislocation-captured electrons or of the ac-
tual electrons of the ruptured bonds. We have suc-
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