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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 February 26 and 27,
1986 at the S. I. Vavilov Institute of Physical Problems of the
USSR Academy of Sciences. The following reports were pre-
sented at the session:

February 26
1. V. L. Afanas'ev. Relation between the structure of

galaxies and the activity of their nuclei.
2. V. F. Shvartsman. Investigations in relativistic astro-

physics and cosmology with the six-meter telescope.

3. /. M. Kopylov. Spectral observations of binary sys-
tems with relativistic companions using the six-meter tele-
scope.

4. L. I. Snezhko. Large six-meter BTA telescope status
and prospects.

February 27
5. P. G. Kostyuk. The operation of a nerve cell.
6. V. L. Dunin-Barkovskii. Mult ineuronal structures:

theory and experiment.
7. L. B. loffe and M. V. Feigel'man. Spin glasses and

models of memory.
Summaries of five of the reports are presented below.

V. L. Afanas'ev. Relation between the structure of gal-
axies and the activity of their nuclei. This report is devoted to
the question of the relation between the structure of active
galaxies, in particular, Seyfert galaxies, and the nature of
their activity. The resolution of this question is of fundamen-
tal significance for understanding the origin and nature of
active galactic nuclei.

Galactic activity is linked with processes occurring at
the center of a galaxy. The characteristic size of this region in
Seyfert galaxies is less than 10 pc (1020 cm) and the power
involved is of the order of 1044 erg/s, which is three to four
orders of magnitude larger than the typical values for nor-
mal galaxies. In quasars this quantity reaches 1047 erg/s.

With respect to size and mass the region where activity
(nonthermal radiation, radiation in broad gas lines, noncir-
cular motion, etc.) is observed does not exceed 1% of the
size and mass of the entire galaxy.

At the present time there are two approaches to under-
standing the nature of active nuclei:

1. All galaxies pass through the phase of nuclear activ-
ity, which lasts for (10I ( I (A^/A^ ) years, where TV., is the
number of active galaxies and N% is the total number of
galaxies. For the observed frequency of occurrence of active
galaxies we have A^/A^ = 0.01 — 0.02, which gives a dura-
tion of the order of 10X years for the active phase.

2. Active galaxies are a special small class of objects,
and the activity of their nuclei is a property embedded in the
galaxy during the epoch of stellar formation.

The duration of the active "phase" is then of the order
of the age of the galaxy (10'" years).

Observational data supporting the second approach,

obtained on the six-meter telescope and other telescopes in
the USSR, were presented in the report.

A sample of Seyfert and normal galaxies of similar mor-
phological types was studied. The basic features of such a
study were indicated:

the construction of a uniform sample of objects;
the necessity of using uniform methods on large tele-
scopes; and
selection problems.

10

1

to-

s= 1 kpc

10' 10 ~ 10 to'

Fig. 1. I ( s ) , <o-(s) diagram for Seyfert ( 1 ) and normal (2) galaxies at a
distance of 1 kpc from the center of the galaxy. The broken l i n e indicates
the theoretical straight l ine for the Friedman-Morozov model of a flat
galaxy with a mass-to-luminosity ratio of the diskotic component equal to
4/ro. Act ivi ty in Seyfert galaxies is observed both in objects wi th normal
rotation but wi th strong concent ra t ion toward the center and in objects
with normal concentration but wi th anomalously slow ro ta t ion .
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The parameters of normal and Seyfert galaxies were
compared based on observations of the brightness distribu-
tion and the character of the rotation within the framework
of the Friedman-Morozov model. The galaxy is described by
two components—a spherical component with a small rota-
tional moment and a volume density p ( r ) and an infinitely
thin rotating disk with a surface density a(r).

A correlation between the volume luminosity of the
spherical component and the activity of the nucleus was de-
termined. The mass-to-luminosity ratio for Seyfert galaxies
is similar to the ratio M /L for normal galaxies of the same
morphological types. This indicates that the volume density
of the spherical component in active objects is linked with
the phenomenon of activity. At a distance of 1 kpc from the
center the density of stars in Seyfert galaxies reaches 10-60
M^,/pc' and increases as the brightness of the nucleus in-
creases.

The previously observed difference between the values
of the surface brightness and the gradients of the brightness
in normal and active galaxies was not confirmed. Normal
and Seyfert galaxies are more clearly distinguished by com-
paring the volume luminosity I ( s ) and the angular rota-
tional velocity a>(s} at a distance of 1 kpc from the center.

The asymptotic solution of the equation of equilibrium for
the Friedman-Morozov model at the center of the galaxy
gives the following ratio of these quantities:
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where /5 and /d are the mass-to-luminosity ratios for the
spherical and disk components.

The I ( s ) , a)2(s) diagram is presented based on the ob-
servational results for a sample of Seyfert and normal galax-
ies (see Fig. 1).

The main conclusion drawn in the report is that activity
of the nucleus is observed in galaxies with a definite ratio of
the density of the spherical component to the angular mo-
mentum of the matter associated with the disk.

The activity is generated by a completely determined
dynamical galactic structure in galaxies'whose age is ~ 10'"
years.

'V. L. Afanas'ev, A. A. Pimonov. and V. Yu. Terebizh, Pis'ma Astron.
Zh. 8, 579 (1982) [Sov. Astron. Lett. 8, 311 (1982) ] .

:V. L. Afanas'ev, Author's Abstract of Candidate's Dissertation, Moscow
(1981) ; Pis'ma Astron. Zh. 7, 390 (1981) [Sov. Astron. Lett. 7, 215
( 1 9 8 1 ) ] .

I. M. Kopylov. Spectral observations of binary systems
with relativistic companions using the six-meter telescope.
Preparations for the program of spectral studies of x-ray
pairs with massive optical companions were begun at the
Special Astrophysical Observatory in 1975-1976. Regular
observations were performed in 1978-1983 using camera
No. 2 of the main stellar spectrograph (OZSP) of the BTA
with a dispersion of 9 and 28 A/mm, and some observations
(for weaker objects) were performed at the prime focus of
the BTA on the UAGS spectrograph with an image tube
(dispersion of 56 A/mm). The working wavelength range
was A 3700-6700 A. Information about the objects studied is
presented in Table I. The goal of the investigations was as
follows: for bright objects—to determine all physical param-
eters of the optical companions, the structure and nonsta-
tionarity of their atmospheres, rates of mass loss, and the
determination or refinement of the orbits and models of sys-
tems and estimates of the masses of the relativistic compan-

ions; for weak objects—to determine, primarily, the physical
parameters of the optical companions. Each object was stud-
ied with a different degree of completeness, depending on the
importance of new information about the object for the prob-
lem of evolution of close binary systems, rates of loss of mat-
ter by such systems, and the determination of the nature of
the relativistic satellites. The basic results of the investiga-
tions have been published. Only the two most interesting
systems—CygnusX-1 andSS433 are discussed in the report.

1. Cygnus X-l (4U 1956 + 35). This system was stud-
ied in greatest detail because of the fact that its invisible
component is the most likely candidate for a black hole. The
spectral class of the supergiant was determined—optical
component of the system Sp = 09.54 + 0.05 ( Tc

= 2 9 5 0 0 K ) , absolute stellar magnitude Mv(Sp)
= — 6m,33 + Om,03 and distance to the system

v = 2.30 + 0.12 kpcl / 2 . It was established that the spectrum
of the supergiant varies significantly with an orbital period

TABLE 1.

Object

4U 1956+35
A (1535+26

4U 1)352+30
2S 0114-1-6511
X 0236-1 610

2A 1052 + 606
4U 0115+63

SS 433

Star

JIDE 226868
1IDE 245770

X Perseus
LSI + 65° ,Ol l )
LSI + 61°, 303
1)D + 61°,1211

v635Cas
v!347Aql

B

9m,7
9,4
6,8

12,2
11,6
10,0
17,1
16,7

V

8>",9
8,9
6,7

11,7
10,8
8,8

15,6
14,5

Number of spectrograms

OZSP

62
67
44
9
7
6
6

See text

UAGS

43

18
17
10
8
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