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and signs of the energy and p r e s s u r e in three axes and
with consideration of the reciprocal influence of the
newly produced matter on the m e t r i c . Finally, we take
note of problems that constitute p a r t s of the general
problem but require new ideas : 1) general covariant
formulation of the theory; 2) consideration of the direct,
nongravitational interaction of the par t ic les with one
another; 3) the most difficult and important problem:
the cosmological problem of emergence from the singu-
larity, of the formulation of initial data in the singular
state. It is possible that this last problem will be insep-
arable from the general problem of quantization of the
m e t r i c .
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A. B. Migdal. Vacuum Stability and Limiting Fields.
In studies of the polarization of vacuum, the field, in

which there a re deep bound part icle s tates , i s usually
left out of consideration. In this paper, we discuss the
phenomena that ar i se when a strong external field leads
in the single-particle problem to the appearance of a
bound state with energy approaching the energy of
formation of par t ic le s from the vacuum.

The best-known examples of the appearance of such
cri t ical levels are the point nucleus with charge Z c

= 137 and the finite nucleus of radius R = roA1 3 with
charge Z c = 170. It can be shown that when Ζ > Z c , the
state with the lowest energy corresponds to an energy
with a charge. This charge is situated in the region
B/mc. Owing to the Pauli principle, which forbids ac-
cumulation of par t ic les in a dangerous state, a weak
screening field appears . A more important reconstruc-
tion of the vacuum occurs in the fields in which produc-
tion of Bose par t ic les is possible. Consideration of the
interaction between par t ic le s guarantees stability of the
vacuum. Owing to the existence of the Bose par t ic les ,
the effective field cannot exceed the value at which the
cri t ical part ic le-energy value is reached.

A part icular ly interest ing effect appears in the field
real ized in nuclear mat ter . The field acting on mesons
in nuclear mat ter is determined by the formula V = 47rnf,
where η i s the nucleon density and f is the amplitude of
zero-angle scattering of the u- meson. At a sufficiently
high density η (when V > μ 2 ο 4 ) , the meson vacuum is
reconstructed and a phase transit ion occurs in which
the equation of state of the nuclear matter changes.
This phase transit ion can apparently be accomplished
in neutron s t a r s , in the region of high neutron density.
In ordinary nuclei, the dense phase is separated from
the ordinary phase by an enormous potential b a r r i e r .
Attempts might be made to find such superdense nuclei
in cosmic rays . The charge-to-mass rat ios of such
nuclei are substantially higher than the ordinary.
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Λ scientific sess ion of the Division of General Physics
and Astronomy of the USSR Academy of Sciences was
held on June 23 and 24, 1971, in the Conference Hall of
the P. N. Lebedev Physics Institute. The following pa-
p e r s were delivered:

1. A. Z. Dolginov, Physical P r o c e s s e s in Comets.
2. V. I. Moroz, The Atmosphere of Mars .
3. A. F. Aleksandrov and A. A. Rukhadze, Heavy-

current Electr ic-discharge Light Sources.
4. V. N. Andreev, A. G. Aronov, and F. A. Chudnov-

skii, The Phase Transformation in V2O3 in an Electr ic
Field.

We publish below brief contents of some of the p a p e r s .

A. Z. Dolginov. Physical P r o c e s s e s in Comets.
Despite the long history of the study of comets, a

number of fundamental aspects sti l l remain unclear in
the physics of cometary phenomena. One of the ser ious
difficulties is the absence of direct data on the nature of
the molecules vaporized from the surface of the comet
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nucleus, since all of the observed molecules C2, CN, OH,
etc . , a re products of chemical react ions and dissocia-
tion p r o c e s s e s in the vicinity of the nucleus. Neverthe-
less , an attempt can be made to determine the conditions
at the boundary of this region from observations of the
more remote regions of the coma. To this end, we
solved the kinetic equation describing the spatial and
velocity distributions of the par t ic les that are emitted by
the region around the nucleus and move under the p r e s -
sure of sunlight. It was taken into account that a region
of frequent collisions exists near the nucleus and that
the hydrodynamic outflow regime is supplanted at a cer-
tain distance by free molecular outflow. Various hypo-
theses as to the distribution of part icle velocities at the
boundary of the frequent-collision region were examined,
and the finite lifetime of the molecules with respect to
dissociation and ionization p r o c e s s e s was taken into ac-
count. Es t imates of the physical p a r a m e t e r s in the vic-
inity of the nucleus were arr ived at from comparison of
the resulting part ic le distribution with the observed dis-




