
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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ceeded in observing effects of dislocation conduction, a
phenomenon in which a rather high electrical conduc-
tivity that does not depend on temperature and is not
accompanied by the appearance of the Hall effect is ob-
served at low temperatures, when there are practically
no electrons in the conduction band.3

Application of a technique for measurement of micro-
wave conductivity figured in our subsequent experi-
ments. In dc measurements, when motion of carriers
from contact to contact is required for detection of
conductivity, all types of singularities in the disloca-
tion structure (crossing of dislocations, bends and
steps on the dislocations, etc.) come into play. In
microwave methods, absorption of the microwave sig-
nal can be observed even if the segment of the disloca-
tion along which the motion of the dislocations occurs
is short. Using this method, we did indeed succeed in
observing sharply anisotropic microwave absorption
the anisotropy of which conformed to that of a specially
created dislocation structure. The dislocation struc-
ture in these experiments consisted of lines parallel to
the [110] crystallographic direction. The number of
dislocations in this direction was 10 times larger than
the number encountered in any other direction. The
amount of microwave absorption, as determined from
the shape of the resonance curve, was also approxi-
mately 10 times larger than the absorption in any other

direction.

A tentative model of dislocation bands in germanium
and silicon was arrived at from analysis of the temper-
ature dependence of microwave absorption and the de-
pendence of the amount of absorption on the dislocation
density at various donor and acceptor concentrations.4"8
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D. G. Lominadze, G. Z. Machabeli, A. B. Mikhailov-
skii, Yu. P. Ochelkov, and V. V. Usov. The nature of
the high-frequency radiation of pulsars, and the activity
of supernova remnants. Derivation of a self-consis-
tent quantitative theory of pulsars and of the activity of
the supernova remnants surrounding them (if they ex-
ist) would be impossible without a detailed analysis of
the physical processes that take place in the magneto-
spheres of the pulsars. As in any other physical prob-
lem, boundary conditions must be defined in the theory
of pulsar magnetospheres, i.e., it is necessary to an-
swer the question as to the surface properties of pul-
sars. Existing observational data on pulsar surface
temperatures,1 as well as theoretical calculations of
the cooling of neutron stars2 and analysis of the prop-
erties of matter in the ultrastrong (B~ 1012 -1013 G)
magnetic fields3"5 that are typical for pulsars, indicate
that the surfaces of pulsars are relatively cold and
solid. In this case, the primary particles flowing out
from the surface of the neutron star weakly screen the
electric-field component En along the magnetic field.
In a strong electric field, £„ ~ 108 -109 cgs esu, the
primary particles are accelerated to ultrarelativistic
energies (~108mc2) and, moving along the curved mag-
netic force lines, emit y-quanta with an average energy
fr~ 1012 -1013 eV. In the pulsar magnetic field, of Β
~ 1012 -1013 G, these y-quanta are absorbed with for-
mation of electron-positron pairs. The produced par-
ticles have a nonzero pitch angle, so that the secondary
particles that are produced generate synchrotron radia-
tion, which can also be absorbed with formation of
electron-positron pairs.7 A multicomponent electron-

positron plasma is formed as a result of this avalanche
process. The majority of the produced particles con-
stitute a low-energy component, which we shall refer to
below simply as plasma and which moves away from the
surface of the pulsar at a velocity corresponding to the
Lorenz factor γρ ^ 102 -103. The high-energy compo-
nent of the produced plasma, the beam, has a Lorenz
factor yB «106 -107. The expected plasma and beam
densities7 in the case of the pulsar PSR 0531+21, which
will be of greatest interest to us below, are n ^ ^ 1020

cm"3 and nB ^lO17 cm"3, respectively. In the strong
magnetic field of the pulsar, the produced particles
quickly lose the momentum component transverse to
the magnetic field as a result of synchrotron losses,
and their distribution becomes one-dimensional. To
construct a theory of the radiation of pulsars, there-
fore, it is necessary to investigate in detail the prop-
erties of a one-dimensional ultrarelativistic electron-
positron plasma. Below we report results that we have
obtained in this area.

According to Ref. 8, an ultrarelativistic beam re-
sults in Cherenkov buildup of longitudinal oscillations
of a relativistic plasma. As a result of quasilinear re-
laxation, the beam-particle distribution function be-
comes flat-topped (8/fl/8/>«* 0, where p, is the momen-
tum component of the particle along B), and the subse-
quent behavior of the plasma-magnetic field-beam sys-
tem must be treated with this distribution function. The
energy density of the longitudinal oscillations that
arise in two-stream instability is approximately equal
to half of the beam energy.8 Most of the energy of
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