
TH~600). Nevertheless, the eigenfunctions are not only
Shnirel'man ergodic21 (i.e., their Wigner functions are,
on the average, uniformly distributed in the accessible
region of p.s.22), but are also, apparently, Gaussian
random functions (Shnirel'man's hypothesis). Numeri-
cal modeling indicates that the spatial structure of I >p\*
resembles that of JV~fe2/6 randomly distributed classi-
cal particles.
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M. I. Rabinovich, Pathways to and properties of
stochasticity in dissipative systems. The traditional in-
terest of physicists in the stochastic behavior of nonlin-
ear dissipative systems has become even deeper in re-
cent years. During the last five years (for earlier re-
sults see, for example, Ref. 1), stochastic self-oscilla-
tions which are determined by the complex dynamics of
a system and not by external noise (mathematically, the
strange attractor consists of such oscillations), have
been observed experimentally and investigated in a wide
variety of applications—biological membranes excited
by a periodic field, Josephson junctions, autocatalytic
chemical reactions, convective fluid flows, etc; the ex-
periments that were performed stimulated theoreticians
and as a result a complete analytic description of the
transition was achieved for certain cases that was later
confirmed by suitably designed experiments. From a
physical point of view, there is considerable interest in
the establishment and recognition of several basic
phenomena during this period: the transition of dissipa-
tive nonlinear systems to stochastic behavior on a
change in parameters conies about in only a few differ-
ent ways: these transition pathways are often found to
be common not only for systems of arbitrary physical
nature, but, near the transition boundary, also for

lumped and distributed systems (for example, flows in
cells2); the stochasticity properties of dissipative and
Hamiltonian systems are also similar in many cases.

The paper discusses specific results obtained recently
in this area by the USSR Academy of Sciences Institute
of Applied Physics (IPF). Among them: observation of
a transition to stochastic behavior through doubling of
the period in a parametrically excited nonlinear chain3

and in a model that describes the decay of a pair of
quanta in the same state in a nonequilibrium medium
(stochastic modulation)4; use of the fractal dimension of
strange attractors to estimate the closeness of the sto-
chastic behavior of a dissipative system to the behavior
of stochastic Hamiltonian systems or one-dimensional
mappings5; establishment of the fact that on transition
to stochasticity via a hierarchy of period doublings, the
width of the spectral peaks observed in the power spec-
trum of the stochastic motion increases in accordance
with the universal law Aw~(r-rc)°, where the critical
index is p= 2.42.. .6; detection of stochastization of
soliton motion in periodic fields within the framework
of the nonintegrable models encountered in solid-state
physics, plasma physics, etc.7
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Translated by R. W. Bowers

Scientific session of the Division of General Physics and
Astronomy and the Division of Nuclear Physics, Academy
of Sciences of the USSR (16-17 June 1982)

Usp. Fiz. Nauk 139, 364-374 (February 1983)

PACS numbers: 01. lO.Fv

A joint scientific session of the Division of General
Physics and Astronomy and the Division of Nuclear
Physics of the USSR Academy of Sciences was held on
June 16 and 17, 1982 at the P. N. Lebedev Physics In-
stitute of the USSR Academy of Sciences. The following
papers were presented:

June 16

1. Yu. D. Bulanzhe (Boulanger), Yu. E. Nesterikhin,
and N. P. Pariiskii, On the stability of the Earth's
gravitational field.

2. L. S. Marochnik, Some special aspects of the posi-
tion of the Solar System in the Galaxy.

3. A. A. Starobinskii, L. P. Grishchuk, and Ya. B.
Zel'dovich, The problem of the initial state of the Uni-
verse.

June 17

4. V. D. Kulakovskii, I. V. Kukushkin, and V. B. Tim-
ofeev, Spin-oriented exciton gas in uniaxially deformed
germanium.

5. G. A. Askar'yan, Possibilities for enhancement of
the transmission of light and other forms of radiation
through soft turbid physical and biological media.

6. G. A. Askar'yan and B. M. Manzon, The "Laser
Dragon"—flash-discharge of light into the atmosphere
in the direction of the beam.

7. G. A. Askar'yan, I. A. Kossyi, and V. A. Kholodi-
lov, Ray-jet engines (with demonstration film).

We publish below brief contents of six of the papers.

Yu.D. Bulanzhe (Boulanger), Yu. E. Nesterikhin, and
N. P. Pariiskii. On the stability of the Earth's gravi-
tational field. The first work on the nontidal measure-

ment of the force of gravity was carried out by the
USSR Academy of Sciences Seismological Institute in
the Caucasus in 1935. However, the pendulum appara-
tus that existed at that time was not accurate enough.
It became necessary to develop new and improved mea-
suring systems. The war held up these investigations
for a long time, and it was possible to pick them up
again only in the mid-1950s, when more sensitive in-
struments, the relative gravimeters, were developed.

Barth proposed a theoretical basis for possible glo-
bal variations of the force of gravity. It was based on
the assumption that the Earth's core may be capable of
moving relative to its enveloping shells. Arguments
were advanced indicating the possibility of significant
variations of gravity, possibly ranging up to 0.5 mGal/
yr. However, these hypotheses were not confirmed
either theoretically or experimentally.

N. N. Pariiskii has shown that if the variations in the
force of gravity are due to processes that result from
nonuniformity of the earth's rotation, they could amount
to no more than a few tens of fiGal/yr. Estimates of the
gravity changes that could be caused by readjustment of
the earth's crust give values of the order of magnitude
of 0.05 /iGal/yr. The annual and Chandler motions of
the poles may cause changes ranging up to several
/^Gal/yr in middle latitudes. The mass displacements
resulting from the aggregate of the geodynamic phe-
nomena could move the earth's center of mass by an
amount of the order of magnitude of 10 mm/yr, which,
in turn, would change the force of gravity at the earth's
surface by 2-3 /uGal/yr. The total variations of world
ocean level could also shift the earth's center of mass
and change the force of gravity at its surface by up to
0.6 jiGal/yr. The global movement of air masses could
cause variations of up to 1.3 /uGal/yr.

The world literature offers many communications re-
porting observed variations of the force of gravity.

187 Sov. Phys. Usp. 26(2), Feb. 1983 0038-5670/83/020187-08$01.80 © 1983 American Institute of Physics 187


