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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
October 27 and 28, 1976, at the conference hall of the
P. N. Lebedev Physics Institute. The following papers
were delivered:

1. Ο. Μ. Belotserkovskit, New Numerical Models in
Mathematical Physics and Problems of Interaction of
the Solar Wind with Cosmic Objects.

2. A. M. Gal'per, V. G. Kirillov-Ugryumov, and

Ο. Μ. Belotserkovskii. New Numerical Models in
Mathematical Physics and Problems of Interaction of
the Solar Wind with Cosmic Objects. Direct numerical
modeling of complex problems in gasdynamics (com-
puter experiments) are performed on the basis of the
Euler, Navier-Stokes, and Boltzmann equations. The
basic principles of the numerical experiment are for-
mulated and studies of various gasdynamic problems
with complex internal structure are reported.

Transonic motion regimes (supercritical flows past
bodies with passage through the speed of sound), turbu-
lent flows with "injection" of a jet into the main stream,
and diffraction problems are discussed. Flows in the
separation zones behind the stern of the body are studied
both for the limiting cases of the flow and at various
Reynolds numbers. The motion of a rarefied1 gas at
various free-stream Mach numbers is considered for
the case of a shock-wave-structure problem. A system
of control tests is developed to estimate the error of
the results.

These approaches split the physical processes at the
time steps and use the convergence of the process to
solve steady-state problems. The main purpose of these
studies consists in the attempt to derive sufficiently gen-

B. /. Luchkov, Discrete Sources of Cosmic Gamma
Radiation.

3. A. A. Stepanyan, The Object Cygnus X-3 as a
Generator of Superhigh-Energy Gamma Quanta.

4. S. K> Esin, Status of Work at the Los Alamos
Meson Factory.

5. Ν. Κ. Abrosimov, Plans for the Leningrad Institute
of Nuclear Physics Accelerator Complex and Research
on It.

We publish below brief contents of the papers.

eral mathematical and numerical models for the com-
plex problems of mathematical physics in the presence
of large deformations, displacements, various types of
interactions, etc. The approach is used both to solve
the Euler equations (the "large-particle" method)""41

and the Navier-Stokes equations (splitting method, meth-
od of "fluxes"), t 5 ' e : as well as in numerical modeling of
rarefied gas flows (the statistical method of "particles
in cells"). [7~9]

By way of example, we present two results of a nu-
merical experiment to investigate separation zones and
turbulent flows with jet "injection. " For a case of flow
past a finite axisymmetric body, Fig. 1 represents the
interaction of the main supersonic stream (Mach num-
ber Mw = 3.5) with a sonic axial jet flowing out against
the main stream from a nozzle situated on the symmetry
axis of the body.C43 The interaction observed is complex:
a detached shock wave ABCD and a turbulent mixing sub-
region OLMNPO with a system of compression shocks
form ahead of the body, a separation zone GST astern
of it, and so forth. Figure 2 shows the wake decay pat-
tern at various times behind a circular cylinder for
flows of a viscous incompressible fluid at a Reynolds
number Re = 103 (at the times indicated, we observe
growth of the dead zone, followed by "collapse" and
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ejection of fluid from the dead zone).t53

The following problems from space physics are con-
sidered10:

1) The interaction of the solar wind with the intrinsic
magnetic field of a planet (spatially three-dimensional
problem).

2) Interaction of the solar wind with the ionic compo-
nent of a comet's atmosphere.

3) Interaction of the solar wind with the ionosphere of
a planet that does not have its own magnetic field.

The equations of ideal single-fluid magnetogasdynam-
ics were used in numerical analysis of all of these prob-
lems.

Figure 3 presents a typical result of calculation of the
interaction of the solar wind with the earth's magneto-
sphere. It shows the positions of the collisionless shock-
wave AO, the magnetopause BK (which bounds the geo-
magnetic cavern), the zone of neutral points, stream-

A. M. Gal'per, V. G. Kirillov-Ugryumov and B. I.
Luchkov. Discrete Sources of Cosmic Gamma Radia-
tion. Several discrete sources of cosmic y radiation
have been discovered in recent years. C l " 3 ] Substantial
progress of research in this new high-energy band of
the electromagnetic spectrum (Er£ 1 MeV) has been
aided by substantial increases in observing times (the
specialized satellites SAS-2 and COS-B, repeated bal-
loon observations) and by recognition of the fact that the
radiation varies and the taking of appropriate measures
to register it. This last circumstance, to which we
made reference several years ago, c*] has in some cases
been the decisive factor in discovery of discrete
sources. On the whole, y astronomy has become an in-
separable part of extra-atmospheric astronomy and has
made its own significant contribution to our understand-
ing of the general physics of the Universe.

One of the first reliably established discrete y-radia-
tion sources is the Crab Nebula with its pulsar NP 0532.
The total flux of y radiation with energies * 35 MeV from
the Crab Nebula is 2 · 10"5 kV/cma-sec, which corre-
sponds to a luminosity of 2 · 103e erg/sec. Detailed ob-
servations from satellitesC1*s>e:i have shown that a con-
siderable fraction of the y-radiation flux is of periodic
nature (Fig. la). Since the period of the y radiation
coincides with that of the radio pulsations of NP 0532

lines, and lines of constant density and field strength
(the plane ς? =0 is perpendicular to the direction of the
magnetic dipole).a o ]

Compared to the field experiments, the computer nu-
merical experiment is much cheaper economically and
in some cases (when the physical experiment is difficult
to carry out) it is the only tool available to the investi-
gator.
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(~ 33 msec), the observed periodic y-quantum flux orig-
inates from the pulsar. The pulsating emission of NP
0532 can be traced from the radio band to super high-
energy (~1012 eV) y quanta."1 The radiation of the pulsar
in the Crab Nebula is of synchrotron nature, as is in-
dicated, among other things, by its single power-law
energy spectrum.

Another discrete y-radiation source is the supernova
residue Vela X with its pulsar PSR 0833, whose total y
flux and luminosity at energies £35 MeV are 1.5· 10"5

kV/cm*-sec and 10s5 erg/sec. Recent COS-B measure-
ments have shown that no less than 85% of the radiation
is of pulsating nature with a period of 89.2 msec (Fig.
lb). t 2 ' e l Therefore its source is the radiopulsar PSR
0833, which has exactly the same period. We should
note the absence of optical and x-ray emission from this
pulsar (in contrast to the Crab pulsar) and the surpris-
ing similarity of their y radiations: in both cases, there
are two peaks with the identical 0.4-period distance be-
tween them (see Fig. 1). This similarity, with the
sharp difference in other bands of the radiation and the
high luminosity of the y radiation, which exceeds the
radio luminosity by several orders, points to the con-
clusion that the y radiation is a principal manifestation
of at least young pulsars. The y-emission energy spec-
trum of PSR 0833 is no different from the spectrum of
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