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intensity of the high-frequency field was varied within
considerable ranges . The maximum values of the ab-
sorption efficiency in the region of the upper hybrid
frequencies reached 50—90%; the corresponding e lec-
tron heating was recorded in this frequency range.
The absorption efficiency in the lower hybrid frequency
band was 20%. Approximately the same heating of the
electron and ion components of the plasma was ob-
served in this region. Thus, the experiments confirm
the existence of an effective mechanism of absorption
by a plasma of high-frequency waves, connected with
the l inear conversion of the waves, and the possibility
of utilization of this mechanism for plasma heating.

Up t i l l now, the experiments on UHF-wave absorp-
tion by a plasma and on plasma heating have been c a r -
r ied out on smal l experimental facil i t ies. On going
over to UHF plasma heating in large sys tems with pro-
longed plasma confinement, a number of new problems
a r i s e s 1 1 1 1 . F i r s t of al l , it is necessary to ensure the
elimination or the limitation of the opacity region
which impedes the penetration of the wave into the
conversion region. Analysis and experiments show
that this can be achieved in the region of the upper
hybrid frequencies (using a non-uniform magnetic field),
as well as in the region of the lower hybrid frequencies
(using a longitudinal moderation of the waves fed into
the plasma). The question further a r i s e s as to the
most effective mechanism of absorption of plasma
waves. The determination of this mechanism signifi-
cantly depends on the actual distribution of the mag-
netic field and the concentration of the charged p a r t i -
cles over the volume of the plasma. The most compli-
cated problems to analyze a r e the problems of the in-
fluence of nonlinear effects on UHF heating and of the
influence of heating on the confinement of the plasma.
The answer to these questions can be given only as a
resul t of exper iments . Experiments on UHF plasma
heating in toroidal installations of relatively large
dimensions a re now in progress at the A. F. Ioffe
Physico-technical Institute of the USSR Academy of
Sciences. It is expected that the resu l t s of these ex-
per iments will allow us to determine the prospects of
the application of UHF heating in quasi-stationary
toroidal magnetic t r a p s .
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D. S. Chernavskii. Elast ic and Inelastic Interactions
of High-energy Hadrons .

The current state of the physics of strong in terac-
tions is character ized by the following. The elastic
scat ter ing of hadrons at energies Eiab ~ 70 GeV has
been well studied, from the experimental as well as
theoret ical point of view. The theoret ical basis here is
the method of complex orbital momenta (the Regge
method) (for detai ls , s e e r i ] ) .

The situation is different with processes of extreme
inelasticity; the experimental data on these p r o c e s s e s
were largely obtained in cosmic rays and a r e of quali-
tative nature . On the other hand, owing to the advances
made in the construction of a c c e l e r a t o r s , accurate
quantitative data for energies E i a D » 50—500 GeV a r e
expected to be available in the very near future. Sev-
e r a l theoret ica l schemes and models exist which claim
to descr ibe inelastic interact ions .

Until recently, little attention was paid to the con-
nection between the schemes of the inelastic processes
and the propert ies of the elastic scat ter ing amplitude.
Meanwhile, having the scheme of an inelastic process ,
we practically have the picture of the elastic process ,
in the same way as knowing the character i s t ic s of an
absorbing body, we know the pattern of diffraction
scat ter ing . Thus, the theory of inelastic processes
should at the s a m e t ime correct ly descr ibe elastic
scat ter ing .

A s imi lar program of unified description is being
pursued in the theory of per ipheral interactions based
on the Bethe-Salpeter equation (for detai ls , s e e [ 2 1 ) .
Although the above-mentioned requirement does not
make the theory of per iphera l interactions closed and
unique, it sever ly l imits the a r b i t r a r i n e s s and leads to
some objective (not depending on the a r b i t r a r i n e s s )
r e s u l t s . The following is the principal one: from the
condition of constancy of the total c r o s s section at high
energies a r i s e s in the theory a new parameter having
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such a cluster, many pions are produced (for details,
see [ 3 ] ) .

Such a picture is in good agreement with the experi-
mental data obtained in cosmic rays on the production
of fireballs (for details, see [ 4 ] ). At an energy Eiab
S 25 GeV, which has been investigated on accelerators,
fireballs are clearly not produced, in view of which the
phenomenon itself is not considered as absolutely
proved.

According to theoretical estimates, the formation of
fireballs should clearly manifest itself in experiments
on the Serpukhov accelerator, i.e., in nucleon-nucleon
interactions at an energy Eiab ·** 50—70 GeV and in
pion-nucleon interactions at Eiab = 40—60 GeV.

Thus, from the point of view of inelastic interac-
tions, we are approaching a more informative energy
region.
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SCIENCE SESSION OF DIVISION OF GENERAL PHYSICS AND ASTRONOMY,

USSR ACADEMY OF SCIENCES

(March 5, 1971)

Usp. Fiz. Nauk 104, 681-687 (August, 1971)

A . science session of the Division of General Physics
and Astronomy and of the Science Council on Complex
Problems of "Solid State Physics" of the USSR Acad-
emy of Sciences was held in commemoration of the
24th Congress of the C.P.S.U. in the Conference Hall of
the Institute of Physical Problems of the USSR Academy
of Sciences, The following papers were presented at
the session:

1. G. A. Smolenskii, Magneto-optical and Radio-
spectroscopic Investigations of Magnetic and Dielectric
Crystals, Carried out at the Institute of Semiconductors.

2. Yu. A. Osip'yan, Interaction of Dislocations with
Current Carriers in Crystals.

3. M. A. Krivoglaz, The Fluctuon States of Electrons
in Disordered Systems.

4. F. F. Voronov, The Effect of Pressure on the
Elastic Moduli of Solids.

5. S. A. Al'tshuler, Spin-phonon Interactions and
Mandel'shtam-Brillouin Light Scattering in Paramag-
nets.

6. A. A. Rottburd and A. G. Khachaturyan, Elastic
Domains in Heterophase Systems.

7. G. I. Distler, The Electrical Structure of Crystals.
We publish below brief summaries of the papers

read at the session.

G. A. Smolenskii. Magneto-optical and Radiospec-
troscopic Investigations of Magnetic and Dielectric
Crystals carried out at the Institute of Semiconductors
of the USSR Academy of Sciences.

Optical and magneto-optical investigations allowed
us to obtain a wealth of information about the behavior
of electronic levels in the internal exchange and ex-

ternal magnetic fields, about the magnetic structure of
crystals and the intensity of magnetization of the sub-
lattices, and about the interaction of light with mag-
netically-ordered crystals.

A phenomenological theory of magneto-optical
crystals is developed on the basis of the principles of
magnetic symmetry and a number of new effects are
predicted.

Extensive spectral, field and thermal investigations
into optical phenomena in a number of new transparent
magnetic crystals are carried out. The magneto-
optical effects, which are quadratic in the magnetiza-
tion, are found to be of large magnitude, and an exchange
mechanism, which explains the magnitude and the tem-
perature dependence of these effects, is proposed.

The anomalies in the optical effects which come into
play during magnetic phase transitions (at the Curie,
Neel, and Morin points) are investigated. Critical
scattering and depolarization of light, as well as ano-
malous magnetic double refraction are discovered.

A gyro-anisotropy is discovered in the propagation
of light in magnetically-ordered media, when the Fara-
day and Cotton-Mouton effects are simultaneously ob-
served in the crystal. An anisotropy in the quadratic
effect is discovered on the example of the cubic rare-
earth garnets.

These investigations are also of important practical
value for new generations of the electronic computer,
and for laser and other fields of technology.

The local magnetic fields at the fluorine nuclei in
the ferrimagnetic crystal RbNiF,·) are investigated by
means of the nuclear magnetic resonance method. A
new phenomenon—induced ferrimagnetism—is dis-




