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~ 10"8 of the incident energy enter the resonator as a
result of diffraction on microscopic inhomogeneities
and dust particles or by reflection from the back sur-
faces.

All selecting elements were eliminated from the
resonator, and the mirrors were deposited on bases 3
cm thick with the back surface 10° out of parallel. The
Nd3+-glass rod was cut at the Brewster angle, one of
its faces forming a window of the cell, whose other
window was the resonator exit mirror. When test gases
were admitted into the cell, we obtained their absorp-
tion spectra in the lasing range of Nd3+ (9360-9460 cm"1)
with absorption coefficients of 10"3 to 10"7 cm"1. The
figure shows a few absorption spectra as examples.

The high sensitivity of the proposed method makes
it possible to work with microscopic amounts of the
substances analyzed, an important point for study of
isotope-substituted compounds (the figure shows the
spectrum of C2H2 +C2HD).

The proposed method will be used to model the
optical properties of planetary atmospheres and the
interstellar gas, to investigate atmospheric pollution,
and in the analytical chemistry of gases. The maximum
attainable sensitivity is 10"11 cm"1, which corresponds
to a molecule concentration of ~ 10 cm"3.

The high intensity of the laser radiation makes it
possible to obtain the absorption spectra in very short
times. The speed of the method is limited by the prop-
agation velocity of light, i.e., the time during which the
light covers the effective absorbing-layer thickness

FIG. 1 FIG. 2

FIG. 1. Blackening of film placed in the meridional plane on the day-
time side. The breakthrough of particles through the polar gaps and the
radiation belt are clearly visible.

FIG. 2. Model of magnetosphere.

I. M. Podgornyf, Ε. Μ. Dubinin, and Yu. N. Potanin.
Investigation of Precipitation of Particles and Forma-
tion of a Radiation Belt in Terrella Experiments. It was
shown earl ier ί ι > 4 that, despite the impossibility of re-
producing the complete picture of the interaction of the
solar wind with the earth's magnetic field in the lab-
oratory , a number of the most important phenomena can
be studied in model experiments. The limited-modelling
principle was used in selecting the experimental con-
ditions: although the dimensionless parameters de-
termining the course of the phenomenon to be studied
differed somewhat from their values in space, this could
not produce significant differences. At an artificial
solar wind velocity ν = 3 x 107 cm/sec, a concentration
η = 1013 cm"3, an electron temperature T e = 15 - 20 eV,
and a field Β = 30 G frozen into the plasma, the inter-
action of the plasma stream with the magnetic field of
the dipole resulted in the formation of a magnetosphere
with a magnetic tail and other features characteristic
of the earth's magnetosphere. A collisionless shock
wave in which the microfluctuation spectrum agreed

[2] was registered on thewith that measured in space
daytime side.

The magnetosphere obtained in the model experiment
was used to study the penetration of fast particles into
the earth's magnetic field and their precipitation into

τ = Leff/c. Times τ ~ 10" to 10" sec are required to t h e u p p e r a t m osphere . A small number (η · 10"4) of
investigate absorption spectra with Ak ~ 10" to 10
cm"1. This permits the use of the method to study non-
stationary processes in chemistry and the intermediate
products of chemical reactions: radicals and excited
states of molecules.

It is interesting to note the possibility of registering
not only weak absorption lines, but also the amplifica-
tion in excited molecules. Amplification lines of the CH
radicals formed on photolysis of the C2H2 + CflO mix-
ture are clearly visible in the figure.

This method could be extended over practically the
entire visible and near infrared region of the spectrum
by the use of organic-dye lasers.

XT. P. Belikova, E. A. Sviridenkov, A. F. Suchkov,
L. V. Titova, and S. S. Churilov, Zh. Eksp. Teor. Fiz.
62, 2060 (1972) [Sov. Phys.-JETP 35, 1076 (1972)].

aV. S. Mashkevich, Zh. Eksp. Teor. Fiz. 53, 1003
(1967) [Sov. Phys.-JETP 26, 601 (1968)]; V. I. Malyshev,
A. V. Masalov, and A. A. Sychev, ZhETF Pis. Red.
11, 324 (1970) [JETP Lett. 11, 215 (1970)].

fast electrons were injected into the artificial solar
wind; the paths on which they entered the magnetosphere
and struck the surface of the terrella were investigated
for the most part with x-ray films. The penetration of
the plasma in the region of the so-called neutral points
on the daytime side was clearly evident on exposure of
films placed in the plane of the dipole axis and the
velocity of the undisturbed plasma stream. Penetration
on the night side occurs at lower latitudes. Measure-
ments showed that the regions of penetration on the day
and night sides are interrelated. They form a gap that
girdles the terrella and is enclosed between the force
lines of the closed magnetosphere and the lines going
out into the magnetic tail. There are two of these polar
gaps—north and south. The penetration of fast par-
ticles into these gaps results in their precipitation onto
the surface of the terrella precisely at the point where,
according to Brice and Hartz, a high-latitude auroral
zone should be observed. Another (low-latitude) pre-
cipitation zone is also observed in the model experi-
ment. Its appearance is associated with particles
trapped in the magnetic field and drifting around the
axis of the terrella. In other words, a radiation belt
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was observed in the model experiment and it was shown
that the escape of particles from it is the mechanism
that forms the low-latitude auroral zone (Fig. 1).

Experiments performed with baffles indicated that
the filling of the radiation belt occurs on the night side.
The lines of force at the boundary of the magnetosphere
are entrained by the plasma stream and convect to the
night side. The anomalous conductivity that arises from
the interaction of the colliding streams apparently
enables the force lines to sink into the magnetosphere;
here a certain number of fast particles are trapped to
feed the radiation belt.

Evidence of the strong interaction that results in
convection of the force lines is also found in the forma-
tion of an equatorial gap on the daytime side, merging
with the plasma layer of the magnetospheric tail on the

night side. The magnetosphere model that follows from
these laboratory experiments is shown in Fig. 2. The
results of the study can be found in [3]

' I . M. Podgornyi, R. Z. Sagdeev. Usp. Fiz. Nauk 98, 409
(1969) [Sov. Phys.-Usp. 12, 445 (1969)]; I. M. Podgorny,

Y. V. Andrianov, and Ε. Μ. Dubinin. Astrophys. and
Space Sci., 12, 31 (1973).

2 E. M. Dubinin, G. G. Managadze, and I. M. Podgornyi,
Kosm. Issled. 9, 91 (1971).

3 I . M. Podgornyi, E. M. Dubinin, and Yu. N. Potanin,
Fifth Leningrad International Seminar. Materials of
International Seminar on "Solar Cosmic Rays and Their
Penetration into the Earth's Magnetosphere" (26—29
June, 1973) (in Russian) FTI AN SSSR, 1973, p. 327;
E. M. Dubinin and I. M. Podgorny, J. Geophys. Res.
(1974).

Joint Scientific Session of the Division of General Physics and
Astronomy, USSR Academy of Sciences, with the Division of
Physico-Technical and Mathematical Sciences, Moldavian
Academy of Sciences (Kishinev, 3-5 October, 1973)

Usp. Fiz. Nauk 113, 330-351 (June 1974)

A joint excursion scientific session of the Division
of General Physics and Astronomy of the USSR Acad-
emy of Sciences with the Division of Physico-technical
and Mathematical Sciences of the Moldavian Academy
of Sciences was held on 3—5 October 1973 at Kishinev.
The session opened with an introductory address by the
President of the Moldavian Academy, Corresponding
Member of the USSR Academy of Sciences Ya. S. Grosul.
Welcoming remarks were delivered by the Academician-
Secretary of the Division of General Physics and
Astronomy of the USSR Academy of Sciences, Academ-
ician of the USSR Academy of Sciences A. M. Prokhorov,
and by V. A. Andrunakievich, the Vice President of the
Moldavian Academy, the Academician-Secretary of its
Division of Physico-technical and Mathematical
Sciences, and an Academician of that Academy. The
following papers were presented:

1. I. M. Lifshitz and A. Yu. Grosberg. The phase
Diagram of the Polymer Globule and the Problem of
Self-Organization of its Spatial Structure.

2. Yu. A. Osip'yan, Interaction of Dislocations with
Electrons in Solids.

3. G. A. Smolenskii, Phase Transitions in Certain
Magnetically Ordered and Ferroelectric Crystals.

4. L. V. Keldysh, Condensation of Excitons.

5. V. L. Ginzburg, Surface Excitons of the Electron-
Hole Type.

6. Zh. I. Alferov, Heterotransitions in Semiconduc-
tors.

7. B. R. Lazarenko, Structure and Directions of
Scientific Activity of the Institute of Applied Physics,
Moldavian Academy of Sciences.

8. S. I. Radautsan, Investigation of Compound Semi-
conductive Materials in the Moldavian SSR.

9. T . I . Malinovskii, Interpretation of the Structures

of Complex Compounds with Heavy Atoms.

10. V. A. Moskalenko, The Theory of Super-
conductors with Overlapping Energy Bands.

11. Yu. E. Perlin and B. S. Tsukerblat, Dichroism
Effects in Systems with Dynamic Jahn-Teller Coupling.

12. V. A. Kovarskii, Features of the Absorption,
Emission, and Scattering of Light by Atoms and Im-
purity Centers of Crystals with Degenerate Energy
Spectra in a Strong Electromagnetic Field.

13. S. A. Moskalenko, Collective Porperties of
Excitons and Biexcitons.

14. D. V. Gitsu, Features of Transfer Phenomena in
Crystals of The Bismuth Type.

15. V. V. Sobolev, Spectroscopy of Intrinsic Energy
Levels of Solids.

The participants in the excursion session toured the
Institute of Applied Physics of the Moldavian Academy
and a number of physics laboratories of the Kishinev
State University and the Kishinev Polytechnic Institute.

The joint resolution of the excursion session took
note of the high scientific level and pertinence of the
theoretical and experimental research being done in the
scientific laboratories of the Moldavian Academy of
Sciences and in the Republic's higher educational in-
stitutions in the fields of solid-state physics, semi-
conductor physics and chemistry, and new applications
of electricity in the national economy.

We publish below brief contents of ten of the papers.

I. M. Lifshitz and A, Yu. Grosberg. The Phase Dia-
gram of the Polymer Globule and the Problem of Self-
Organization of its Spatial Structure. It is known that
biopolymer chains are so long that each individual mole-
cule is a statistical system. From this standpoint, the
organization of the spatial tertiary structure of the
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