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MULTI-TIME-SCALE VARIABILITY OF STARS

I.L. Andronov

Department of Astronomy, Odessa Slate Universily
T.G.Shevchenko Park, Odessa 270014 Ukraine

e-mail: il-a@mail.ru, hitp://www.paco.odessa.ua/™ il-a

tPhysical mechanisms and corresponding mathematical models for different types of stel-
lar variability are reviewed with applications to eoncrete stars. Special attention is attri-
buted to the following topics: |

Cataclysmic variables:

synchronous and synchronizing magnetic: variability at the time scale of seconds (" bo-
iling column”), dozens of seconds ("shot noise”, flare), hours (spin), days (spin-orbit beat,
switches between a high and low states), years ("swinging dipole” and other mechanisms);
10% — 10° years - spin period variations of the white dwarf;

non-magnetic nova-like: seconds to dozens of minutes (red noise); minutes to hour
(quasi-periodic oscillations); hours (positive and negative superhumps, orbital variations);
days (superhump-orbit beat); years (luminosity switches);

non-magnetic dwarf novae: cycle-to-cycle and season-to-season changes of characteri-

stics of outbursts;

magnelic activity of the red companion (?): year-scale variations of the luminosity of
systems with magnetic (polars and intermediate polars) and non-magnetic (nova-likes of
VY Scl and UX UMa subtypes) white dwarfs; brightness variations at low states in dwarl
novae and old classical novae; smooth variations and abrupt switches of the seasonal out-
burst cycle length in dwarf novae;

additional /alternative mechanism: third body around (?): the variations of the mass
transfer rate may be additionally modulated by minor variations of the distance between
the components owed to a presence of a third low-mass body near the cataclysmic binary.

Pulsating variables:

additional classification criteria of variability; multi-parameter correlation analysis of
the characteristics of the mean light curves of groups of long-period stars;
multi-parameter correlation analysis of the individual characteristics of long-period stars;
classification of semi-regular stars according to stability of their (multi-periodic) compo-
nents of variability; switches of pulsation mode in semi-regular variables.

Mathematical models:

The software package has been elaborated to study multi-periodic variations with possible
trends in the data and shifts between the sets owed to difference in the instrumental sy-
stems or run-to-run slow changes; mono- and multi- cyclic variations of low coherence and
the mode switching stars; aperiodic variability, e.g. corresponding to the "shot noise” and
"red noise” types; secular period variations.

The algorithms are based on the extension of the method of least squares to the case of
unequal weights of the data and an additional weight (filter) function making the models
wavelet-like, being both dependent on time and a characteristic time scale. Non-parametric
periodograms are extended to a case of unequal weights. These algorithms are compared
according to a statistical significance of the results.

Key words: stars: cataclysmic variables; stars: pulsating: Mira, semi-regular;

stars: individual: AM Her, BY Cam, TT Ari, MV Lyr, EM Cyg, AF Cyg
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THE BIG BANG MODEL: ITS ORIGIN AND
DEVELOPMENT

Ralph Alpher
Union college and Duduley Observatory, New York, USA

It has been more than 50 years since the alpha-beta-gamma (Alpher, Bethe and Ga-
movw) paper on prestellar nonequilibrium nucleosynthesis was published, and sinee the late
Robert Herman and | predicted a consequent present cosmic background radiation at about
5 Kelvin. Herman and [ worked closely with Gamow (rom the late 1940s until his death,
and we much say that he was at least a spiritual guide eveen in research in which he did not
participate. A day does not go without my remembering Gamow, and his love for physics
and cosmology.

Key words: cosmology: cosmological models

QUANTUM GRAVITY AND PHYSICS OF THE EARLY
INFLATIONARY UNIVERSE

Andrei Barvinsky

Theory Department, Lebedev Physics Institute
Leninskii Pr. 53, Moscow 117924, Russia
barvin@td.lpi.ac.ru

We discuss the possibility of testing predictions of quantum gravity within the present
day observational status of the early inflationary Universe. Quantum gravity and cesmology
serve as a theoretical framework for modelling initial conditions for inflation that lead to
particular values of the main cosmological parameters — density parameter and anisotrepy
of microwave background radiation. This framework is based on the idea of quantum origin
of the early inflationary Universe from the no-boundary or tunneling quantum states. The
theory of this phenomenon. incorporating beyond the tree-level app:‘,oxima.tion loop effects
ol quantum fields, leads to a fundamental conclusion — quantum birth of the Universe can
be a low-energy process (rather than belonging to the Planckian scale) and, therefore, it
Fan be rationally studied by perturbative methods of semiclassical qua.ntun’l gravity and
indirectly tested by observations. In the model with a strong non-minimal coupling of
the inflaton field to curvature we calculate the energy scale of inflation by finding the
mean value of the corresponding Hubble constant H ~ 10=%mp and its ql;a.ntum width
AH/H ~ 107°. These parameters belong to the GUT scale, rather than the Planckian
one. and generate the number of inflationary e-foldings compatible with the present value
of the deusity parameter. \We show that these conclusions are applicable f01[‘ bot‘h closed

and open mo.dels (via Hawking-Turok mechanism) and discuss their implications for the
particle physics phenomenology.

Ney words: cosmology: early Universe; quantum gravity
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ACCRETION DISCS AROUND BLACK HOLES:
DEVELOPEMENT OF THEORY

G.S.Bisnovatyi-IKogan

Space Research Institute of RAS
84/82, Profsoyuznaya st., Moscow, 117810, Russia
gkogan@mz.1ki.rssi.ru

Accretion disc theory was first developed as a theory with the local heat balance, where
the energy produced by a viscous heating was emitted to the sides of the disc. The im-
portant new invention of this theory was a phenomenological description of a turbulent
viscosity, known as "alpha” prescription, when the component of the stress tensor was
taken proportional te the isotropic pressure. Sources of turbulence in the accretion disc
are discussed, including nonlinear hydrodynamic turbulence, convection and magnetic fi-
eld role. In parallel to the optically thick geometrically thin accretion disc models a new
branch of the optically thin accretion disc models was discovered for the same total lumino-
sity. The choice between these solutions should be done of the base of a stability analysis.
Farther development of the theory is connected with account of advection, which take into
account non-local effects. The present status of the solution for a low luminous optically
thin accretion disc model with advection is connected with discussions around solution des-
cribing advection dominated accretion flows (ADAF), which is characterized by a very low
efficiency of the accretion. Limitations on ADAF imposed by the presence of magnetic field
are analyzed, connected with heating of electrons during magnetic field reconnection in the
flow. Tt is concluded that account of magnetic field does not let to decrease the efficiency
much below its standard value.

Key words: black holes; accretion: accretion discs

BLACK HOLE X-RAY BINARIES
A.M. Cherepashchuk

Sternberg Stale Asronomical Instilute,
Moscow, Russia

Masses of black holes in 13 X-ray binary systems determined by different authors are
summarized and compared with those of WR stars in close binary systems, which can be
considered as progenitors of relativistic objects.

Average mass of CO cores of WR stars is ~ (8 — 12) Mg which is close to that of black
holes ~ (8 — 10) Mg. Distribution of masses of CO cores of WR stars (Mgo = 2 +50 Mp)
‘s continuous bat not bimodal in contrast with distribution of masses of neutron stars
(Mys = 1.35 £ 0.15 Mg) and black holes (Mpg =8 +10 Mg).

Key words: stars: binary; X-ray sources; black holes; stars: WR
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QUANTUNM FIELD THEORY OF QUASARS
P.I. Fornin

Bocotvabor Instituie for Theoretical Physics, Kiev 252143, Ukraine
pfomin/@bitp.kiev.ua

: Wies of oz zorretion oo black holes are capable of explaining only the soft part
of “Le niesar ene.:gf:xics iup 0 Roentgens), but they do not explain: ( a) the dominance of
the epe zeiics in the hard part of the spectrum: (b) quick variability; (c) relativistic jets;
(d} jet corimation znd stability even with considerable bending; (e) ”superluminal” motions
within parsec-distznce vicinitz: (f) the nature of luminous "knots” and "hot spots”; (g) the
merkanizm of ulirarelativistic particle generation at considerable distances from the centre.

2. These probiems are solved quite naturally by the quantum field theory model of
quasars which iz based on the idea of generation of bunches of quantized vortices in the
vacuur quark-gluon condensates by a rotating black hole. These vortices can be identified
with the hadronic “dual strings.” Two bunches of vortices directed opposite to each other
are: generated in the ergosphere of a Kerr black hole at the epoch of its origin as a responce
of the condensates to “dragging of inertial frames.” They grow further in two opposite

irections along ihe rotation axis at the expense of energy and momentum transfer from
the black hole via generation of relativistic waves of torsion that propagate along the vortex
bunches. During this process the vortex bunches are twisted in a manner of a cord what
provides their collimation and stability during bending,

3. Quantized vortices are topologically stable and are invisible themselves. The pheno-
menon of visible relativjstic jets arises as a result of collisions of vortex jets with dense gas
and dust clouds and with stars. If the surrounding matter is distributed asyvmmetrically
around a black hole then one of the jets may be significantly brighter then the—opposite one
although originallv two bunches of vortices are alike. )
pos:i’bin:'rf;%s:arll? a‘:?‘;:::l‘in;foclll_‘i::\’hf;g?; 51-?;\;istfed]bdu.nch.of‘ vortices can proceed in .two
way similar to the "Archimedean screw” (thzxs onr:lca ragging of gas by such a b.unc..h n e
) e ne can explain the gas acceleration in the
jets of 55433); 2) at the expence of branching of closed loops (CL)

- PP off the vorti a result
of "turbulization™ and self- e vortices as

crossing of vortices during their collisions wi

' 1s with the matter of gas
fmd dust 'cl.ou.ds and of the stars. Such loops (closed "dual strings™) afterwards annihilate
In a relativistic cascade of mesons and leptons:

-0

—%
CL— ¢ " 1y — ety
T — 2y

Synchrotron radiation of fast e*

iI] m 1 . y 14 . »
and “hot spots.” agnetic fields gives birth to the phenomenon of "knots”

References
Swarup G. and Kapahi V. K. (Eds.): 1985, Quasars. P
(Reidel Publ. Company). .
Fomin P.1.: 1991, Ukr. Phys. J. 36, No. 12, 1785.

roc. of the 119 Symp. of IAU,

KNey words: quantum gravity: quasars; black holes
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COSMOARCHEOLOGY: ASTROPHYSICAL PROBES FOR
NEW PHYSICS IN THE EARLY UNIVERSE

Maxim Yu.IChlopov

Cenltre for Cosmoparticle physics "Cosmion”
Miusskaya Pl.4, Moscow, 125 047, Russia, mkhopov@orc.ru

The original Gamov’s Big Bang cosmology has evolved for the last decades to the inflational
cosmology with baryosynthesis and dark matter, which lost the direct relationship with the expe-
rimentally proven physical laws. It is the aim of cosmoparticle physics to study the fundamental
relationship of micro- and macro- worlds in the complex cross-disciplinary investigation of the
combination if its indirect cosmological, astrophysical and physical effects. Cosmoarcheology is
the important branch of this research, tracing in the astrophysical data the reflections of the exi-
stence of new physical effects in the early Universe. It considers the set of observational data about
Universe as the experimental sample from the Gedanken Experiment cosmoarcheology undertakes
to illuminate the cosmological signatures for the new physics, underlying the modern cosmology.
In the modern cosmology its main parameters find their physical origin in the hypothetical pro-
cesses in the early Universe: the total density is related to the result of inflation, the baryon
density — to baryosynthesis and the dark matter - to primordial particles and/or fields generated
before the 1 s of cosmological expansion. The physical mechanisms for these processes are based
on predictions of particle theory. To specify the particular model for the physical origin of the
cosmological parameters one needs the additional model-dependent cosmological effects, that can
be referred as the hidden parameters of the modern cosmology. C osmoarcheological analysis found
the spectrum of primordial black holes, inhomogeneous baryosynthesis and multicomponent dark
matter as important signatures of the new physics in the early Universe, related to a wide class of
physical realisations of cosmological models. In particular, the exciting possibility of the existence
of macroscopic antimatter in baryon asymmetrical Universe follows from this analysis, so that
even the halo of our Galaxy can contain up to 100000 antimatter stars. Cosmoarcheological cha-
ins link the processes in the early Universe to the eflects after the first second, which can be tested
by the observed spectrum and isotropy of the thermal background, baryonic matter space dis-
tribution and chemical composition, non-thermal electromagnetic backgrounds and cosmic rays.
The important role of cosmoarcheological methods is illustrated on the example of the model of
horizontal unification. Extension of the standard particle model by the broken gauge symmetry of
quark-lepton generations, reproducing the observed mass hierachy and mixings of fermions offers
the unique physical basis for inflation, baryosynthesis and multicomponent dark matter. The
model proves that in no case the physically self-consistent realisation of inflation. baryosynthesis
and dark matter can be reduced to these three phenomena only. Cosmoarcheological analysis of
the additional cosmological consequences, following from such realisations, provides the principal
possibility to reproduce the physics of early Universe in all its nontrivial complexity.

Acknowledgements. The work was partially performed in the framework of Section ”Cosmo-
particle physics” of Russian State Programme ” Astronomy”, International project "Astrodamus”,
collaborations Eurocos-AMS and Cosmion-ETHZ. We are grateful to ETHZ for permanet support

of the studies.

References
Khlopov M.Yu.: 1999 Cosmoparticle physics World Scientific
Sakharov A.S., Khlopov M.Yu.: 1994, Phys. Atom. Nucl. 57, 651.
Khlopov M.Yu.: 1998, Gravitation & Cosmology, 4, 69.

Key words: cosmology: early Universe; elementary particles; baryosynthesis; dark matter:
antimatter; black holes
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SYSTEMS OF FERMION AND BOSON FIELDS IN GRG:
THE PARTICLE-LIKE MODELS

Vyacheslav P. Olyeynik

Department of Theorelical Physics, Odessa Slale Universily
ul. Pastera 42, Odessa, 270100, Ukraine
ovp@dlp.odessa.ua

The sell-graviting particle-like models contaning fermion and boson fields are investigated in
the situation when all the angular contributions of partial fields in the total energy-momentum
tensor of the model completely compensate one another and the gravitational field ol the system
is spherically symmetric. The situation may occure wlen the anqular parts of Dirac (or Weyl)
equation wave functions for fermion field in spherically symmetric space-time are the eigenfunc-
Lions of Laplace operator on SU(2) group (Vilenkin, 1991). 'urthermore under some additional
conditions the same eigenfunctions may be retained in the situation when fermion field interacts
with gauge fields. These assumptions permit to reduce the system of Einstein-Dirac-Yang-Mills
equations for the model to the system of ordinary differential equations which is much easier [or
investigation.

The compositions of fields in the models under studies are chosen in agreement with properties
of leptons ( Yang-Mills field of SU/(2) symmetry) or hadrons (Yang-Mills field of SU(3) symmetry).
Some results of those studies are presented.

References

Vilenkin N. Ja., 1991: Special Functions and the Theory of Group Representalions. Nauka,
Moscow (in Russian).

KNey words: field theories; gravitational field; elementary particles

MAGNETIC FIELD OF STARS

Victor D. Bychkov
SA OI.RA 5 North Caucasus 357147, Zelenchukskaya.ter.,
Nizhnij Arkhys, Karachai-Cherkesian rep., Russia
NE-MAIL: vbych@sao.ry

Method and results of magnetic field measurement in different type stars are discussed.

Key words: Stars: magnetic fields: measurement,

CURRENT STATUS OF THE C
OSM :
OBSERVATIONS AND TO}%E())(%{?(AL MODE

Vladimir N. Lukash
Astro Space Center, P.N, Lebedey Physical Institute

Profsoyu:nay‘a 84/32 Moscow 117810 Russia
vladimir@lukash. asc. TSSi.Tu

Modern trends in observati d
. observational and theoretica] cosmology ar 1 d a 0 Tk
matter, cosmological parameters. formation of the st "o IrIeV‘lewe | (theBn e o,
<ClS. : 1€ structure in tk 1 ‘ME i '
1e Universe, CMB anisotropy
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TRANSPORT PROCESSES IN STARS

Evry Schatzman

Observaloire de Paris Meudon
92195 Meudon-Cedex, France
Evry.Schatzman@obspm. fr

The physical process of transportation inside the stars is an important part of the problem
of internal structure. A brief historical review of the problem is presented. There are physical
transport processes of energy, momentum, angular momentum, chemical elements. Inside the Sun,
theoretical considerations have to be in agreement with observational data. The presentation of
the present problem of the solar neutrinos is given in conclusion.

Key words: stars: stellar structure, stellar interiors

GAMOW AND AGNs

E.Y.Vilkoviskiy, L.A .Pavlova?

Fesenkov Astrophysical Institute Observatory AFI, 4 80020 Kazakstan
vilk@afi.academ.alma-ala.su

G.Gamov was the first who feel the possibility of some "new astrophysics” in the very centra of
galactic nuclei. His intuition tell him that the concentration of star’s orbits in the central parts of
galaxies can lead to interesting events. We shortly discussed the work of Belzer, Gamov, Keller
(1951y) on this subject an shortly reviewed the following development of the AGNs investigations.

Acknowledgements. The authors are thankful to the Orgcomittee of the Gamov Memorial
Conference.

Rey words: active galactic nuclei

OBSERVABLE EFFECTS FROM EXTRA DIMENSIONS
Alexander I. Zhuk

Department of Theorelical Physics, Odessa State Universily
St. Petra Velikogo 2, Odessa 270100, Ukraine
zhuk@paco.odessa.ua

It is supposed that a multidimensional manifold M undergoes a spontaneous compactification
M — MY x ], M;, where M4 is the 4-dimensional external space-time and M; are compact in-
ternal spaces. It is shown that for any multidimensional theory with compactified internal spaces,
conformal excitations of the internal space metric can be observed as massive and massless scalar
fields (gravitational excitons) in the external space-time. These excitations contribute either to
dark matter or to cross section of usual particles.

References

Giinther U., Zhuk A.: 1997, Phys. Rev., D 56. 6391, (gr-qc/9706050).

Giinther U.. Zhuk A.: 1998, Class. Quantum Grav., 15, 2025, (gr-qc/9804018).

Giinther U., Starobinsky A., Zhuk A. 1999, Interacling gravilalional ezcitons from
exlra dimensions, in preparation.

RKey words: field theories; gravitation theory
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WEAK-FIELD LIMIT OF CONFORMAL GRAVITY AND
GALACTIC ROTATION CURVES

Oleg V. Barabash' and Yuri V. Shtanov?

' Department of Physics, Shevchenko National University, KNiev 252022, Ukraine
2 Bogolyubov Institute for Theoretical Physics, [iev 252143, Ukraine
shtanov@ap3.bitp.kiev.ua

In the recent past, Mannheim and Kazanas strongly advocated the locally conformally
invarianl theory of gravity as an alternative to Einstein’s General Relativity. Having ob-
tained exact stalic spherically symmetric vacuum solutions of this theory (previously also
obtained by Riegert), they used the extra term in the gravitational potential, which is linear
in distance, to account for the flat galactic rotation curves without having to invoke the
concept of dark matter. However, solution of the purely gravitational conformal theory is
not quite relevant to the observations, since it is obtained without regard of the matter part
of the theory that includes the mass generation mechanism for the elementary particles and
thereby for test bedies such as stars and planets. Such a feature of the solutlion is reflected
‘1 the unrestricted freedom of choosing the conformal factor of the metric which clearly
affects the timelike geodesics, but which is totally undetermined in the purely gravitational
conformally invariant theory. In contrast with the previous studies, we consider the phy-
sically relevant case where the scalar field that breaks conformal symmetry and generates
fermion masses is nonzero. We obtain the weal-field limit of the static spherically symme-
tric solution of such a theory. T the physical gauge, in which the scalar field is constant in
space-time, our solution reproduces the weak-field limit of the Schwarzschild—(anti) De Sit-
ter solution modified by an additional term that, depending on the sign of the Weyl term
in the action, is either oscillatory or exponential as a function of the radial distance. Such
behavior reflects the presence of, correspondingly, either a tachion or a massive ghost in
the spectrum, which is a drawback of the theory under discussien. The issue of whether
the solution obtained can be used for the account of the galactic rotation curves without

invoking dark matter still remains to be investigated.
Acknowledgments. The authors are thankful to P. Mannheim for valuable discussion.
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BLACK HOLES IN SCALAR-TENSOR THEORIES:
EXISTENCE, STRUCTURE, STABILITY

I<.A. Bronnikov
Centre for Gravitation and Fundamental Metrology,
VNIIMS, 3-1 M. Ulyanovoy St., Moscow 117313, Russia,
e-mail: kb@rgs.mccme.Tu

The possible existence ol neutral and charged black holes in the Bergmann-Wagoner
class of scalar-tensor theories (STT) of gravity is studied. The existence of black holes 1s
shown [or anomalous versions of these theories, with a negative kinetic term in the Lagran-
gian. The Hawking temperature ol these holes is zero, while the horizon area is (in most
cases) infinite. As a special case, the Brans-Dicke theory is studied in more detail, and two
kinds of infinite-area black holes are revealed, with finite and infinite proper time needed
for an infalling particle to reach the horizon; among them, analyticity properties select a
discrete sublamily of solutions (parametrized by two integers) which admit an extension
beyond the horizon. The causal structure and stability of these solutions with respect to
small radial perturbations is discussed. As a by-product, the stability properties of all
spherically symmetric electrovacuum STT solutions are outlined.

Key words: black holes

AHARONOV-BOHM EFFECT AND COORDINATE
TRANSFORMATIONS

A. Camacho

Astrophysikalisches Institut Potsdam.
An der Sternwarte 16, D-14482 Potsdam, Germany
acamacho@aip.de

Resorting to a Gedankenerperiment which is very similar to the famous Aharonov—Bohm
proposal we will show that a non-inertial observer moving in a Minkowskian spacetime may
obtain, using a quantum particle, geometric information of regions that are, to him and to
his particle, [orbidden. This shows that the outcome of a quantum process is determined
not only by the features ol geometry at those points at which the process takes place, but
also by the geometric parameters of regions in which the quantum system can not (;nter
From this facl we could claim that geometry at the quantum level plays a non-local role:
Indeed, the measurement outputs of some quantum experiments are determined not only by
the geometry of the region in which the experiment takes place, but also by the geometric
properties of spacetime volumes which are, in some way, forbidcien n the expeﬁment The
possible generalization of this result to the case of curved manifolds is alsg) consid‘ere.:d, as

we.ll as its relation to a possible violation at the quantum level of the Strong Equivalence
Principle, which could be one of the factors behind the recently claimed incom )?t ss of
the general-relativistic description of gravity at the quantum level pletene
,~'lcl;nowlaIgcnzcvds. The author would like to thank A. CaAmE;‘ChO—Galvin and A. A
Cuevas-Sosa lor their help, and D.-E. Liebscher for the fruitful discussions. , bl 1 i t;-
The hospitality of the Astrophysikalisches Institut Potsdam is also ki on Bhe subjec.
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SPATIAL CORRELATION FUNCTION OF QUASARS AND
POWER SPECTRUM OF COSMOLOGICAL MATTER
DENSITY PERTURBATIONS

Yurij B. Chornij, Bohdan S. Novosyadly;j

Astronomical Observatory of L viv State Universily
Kyrylo v Methodij str.8, 290005 L viv, Ukraine
yuch@astro.lviv.ua

We examine the dependence of the spatial two-point correlation [unction of quasars
£4q(T,2) at dilferent redshifts on the initial power spectrum in flat cosmological models.
Quasars and other elements of the large-scale structure of the universe are supposed to
form in the peaks of the scalar Gaussian field of density fluctuations of appropriate scales.
Quasars are considered as a manifestation of shorl-term active processes at Lthe centers of
these fluctuations; such processes set in when dark matter counterflows and a shock wave
appear in the gas. We propose a method for calculating the correlation function €g4(7, 2)
and show its amplitude and slope to depend on the shape of the initial power spectrum an d
the scale R of the Auctuations in which quasars are formed. We demonstrate that in the
CDM models with the initial power spectrum slope n = 0.7 <+ 1 it is possible to explain,
by choosing appropriate values of R, how the amplitudes and correlation radii of (7, 2)
may either increase or decrease with increasing redshift z. In particular, the correlation
radii of £,,(r, z) grow [rom 6 — 10A™" Mpc when [ grows [rom 0.45h~" to 1.3h~" Mpc. The
H+CDM model at realistic values of R fails to account for the observational data according
to which the &,(r, z) amplitude decreases with increasing z.

ey words: cosmology: cosmological models; dark matter; quasars

RELATIVISTIC REFERENCE FRAMES IN
POST-NEWTONIAN APPROXIMATION

Helena Fedorova

Iiev Taras Shevehenko Universily, Physical Department
952040, Kiev-40, Demeyevskaya st., 53, 93
fedorov@hq.ups.kiev.ua

We consider Relativistic Reference Frames of a Local Observer in an Arbitrary Weak Gra-
vitational Fields and for Observer with Arbitrary Acceleration and Rotation. Such Coordi-
nate Systems is considered: Riman’s Normal Coordinates. Fermi Coordinates and Optical
Coordinates. Transformation Formulae from Initial Coordinates to New System are obta-
‘ned for this coordinates as a result of integration of equations of space-like and light-like
geodesics. There are found an Expressions for Metric Tensor in Optical and Fermi Coordi-
nates for Accelerated and Rotated Observer and for Inertial Observer. As an I[llustration
we consider an Inertial Observer with Arbitrary Speed in Initial System and a Gravitational
Field produced by a Static Point Mass in Post-Newtonian Approximation. A case of a Slow
Motion of Observer is considered individually. We also describe a Metric Tensor in Fermi
and Optical Coordinates for this case.

Rey words: relativity theory; reference systems; gravitational field
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CMB ANISOTROPIES FROM PRIMORDIAL MAGNETIC
FIELD

Ruth Durrer', Tina Kahniashvili®
U Département de Physique Théorique, Université de Genéve, 24 quai Ernest Ansermet,
CH-1211 Genéve 4, Swilzerland
2 Abastumani Astrophysical Observatory Kazbegi Ave. 2a, 380060 Thilist, Georgia

We investigate microwave background anisotropies in the presence of primordial mag-
netic fields. We show that a homogeneous field with fixed direction can amplify vector
perturbations. We calculate the correlations of 8T /T explicitly and show that a large scale
coherent field induces correlations between ae—1,m and @er1m: We discuss constraints on the
amplitude and spectrum of a primordial magnetic field imposed by observations of CMB
anisotropies (Durrer, Kahniashvili and Yates, 1998).

We derive an expression for the angular power spectrum of cosmic microwave background
anisotropies due to gravity waves generated by a stochastic magnetic field and compare the
result with current observations; we take into account the non-linear nature of the stress
energy tensor of the magnetic field. For almost scale invariant spectra, the amplitude of the
magnetic field at galactic scales is constrained to be of order 107° Gauss (Durrer, Ferreira
and Kahniashvili, 1999).

Acknowledgements. T.I. is thank(ul to Geneva University hospitality where this work
was done.
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D-DIMENSIONAL P-BRANE COSMOLOGICAL MODELS
ASSOCIATED WITH A TYPE Ay LIE ALGEBRA

V.R. Gavrilov and V.N. Melnikov
Centre for Gravilation and Fundamental Metrology VNIIMS,
3-1 M. Ulyanovoy St., Moscow 117313, Russia ’
e-mail: melnikov@rgs.phys.msu.su

A D-dimensional cosmological model on the manifold M = Rx My x ... x M describing
an evolution of (n + 1) Einstein factor spaces M; in the theory with several dilantonic scalar
fields and differential forms admitting an interpretation in terms of intersecting p-branes is
studied. The equations of motion of the model are reduced to the Euler-Lagrang:e uations
for the so called pseudo-Euclidean Toda-like system. We suppose that the clglarz?cteristic
vectors related to the configuration of p-branes and their couplings to the dilatonic scalar
fields may be interpreted as the root vectors of a Lie algebra of the type A,, = sliim+1 CC)
In this case the model is reducible to the open Toda chain and inte ra,bnie—b tzl k ’own'
methods. The resulting metric is presented in the Kasner-like form r%he a t)', le* . del
(lescr‘i.bing. the Friedman-like evolution of the 3-dimensional extern.al factIz)rrslpC;]ch]\rZ)O(in
;:Zii.g;:ctimolzl t‘c‘onfonnal [rame) and the contracting of the internal factor spaces My, ..., Mx

Key words: cosmdalogy: cosmological models
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GENERALIZATION OF THE CENTRAL-SYMMETRICAL
HARMONIC SOLUTIONS IN GR AND OBSERVED
EFFECTS

A.V. Genk

Scientific-Educational Union ”Earth and Universe”, St.-Petersburg, Russia
gravitation@mail.admiral.ru

The exact static central-symmetrical solution of the Einstein‘s equations in vacuum in
harmonic coordinates with a second constant (dependent on the structure of central body
and its radius) has been considered. Ordinary harmonic Fock’s interval in GR is only the
asymptotic of the exact solution at infinite radius, and can not represent the external field
of a real source. All of the observed effects with light and particles obviously depend {rom
this second constant, so that it can be experimentally determined in a strong as well as in
a weak fields.

Key words: cosmology; general relativity

INTERACTING GRAVITATIONAL EXCITONS FROM
EXTRA DIMENSIONS

Uwe Gilinther

Gravilationsprojekt, Mathematische Physik I, Institul fur Mathemalik, Universitat
Potsdam, Am Neuen Palais 10, PF 601553, D-14415 Potsdam, Germany
u.guenther@htw-zittau.de

Multidimensional inhomogeneous cosmological models are investigated under dimensi-
onal reduction to effective Do—dimensional models. In the Einstein conformal frame small
scale factor fluctuations of the internal compactified [actor manifolds have the form of scalar
fields (gravitational excitons) propagating in the external Do—dimensional space-time. Spe-
cific interaction features of gravitational excitons with gravitons, scalar fields and abelian

gauge fields are considered.
Acknowledgements. The work was partially supported by DFG grant 436 UKR 113.
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ON THE INTERPRETATION THE QUANTUM COLLAPSE
OF SELF-GRAVITATING DUST SHELL

Valentin D. Gladush

Department of Physics, Dniepropetrovsk State University
per. Naukoviy 13, Dniepropetrovsk 320625, Ukraine
gladush@ff.dsu.dp.ua

The spherical dust shell is one of the simplest models of collapsing configurations. This
model was quantized in various nonequivalent methods (Berezin: 1990, 1998; Visser M.:
1991; Kraus P: 1995). The natural approach was proposed in (Hajicek: 1992), it was
consider in (Dolgov: 1997) too. The classical Hamiltonian A follows from the action

S=- /(mcds —qm?[2rdt) = ~ /(m'c\/(Cf“)2 — (dR)> — ym?/2r dt), (1)

where ds? is a metric of the special relativity, m is a bare mass of the shell.

The Newton version 25V} = [(msr? 4+ ym?/r)dl of the system (1) gives the energy
spectrum B, = —y2m®/87h*n? with quantization by Bohr-Sommerfeld § Pdr = 2mnlki,
(n=1,2,...). In the case (1) we have the diverging integral. Therefore we suppose that the
slhell is in[t?e S(ista.te. of some system with the classical action (1), but in which the angular
degrees of reedom are admissible. Than P,, L? = P? + P?/sin0 are the integr 1
motions. The quantum conditions I, = Q;I'znw, Iy =0 -2*—7“&‘(1{(; —1; 10/';)1,6Itrhe:lgt;refzg.(lsis-}(—)i;gj
-(La.nda,u: 1963) are giving P, = nyh, L = (ng+n,+1/2)h where I,,, Iy, I, are the adiabatic
invariants (ny, ng, n, =0,1,2,..). It follows the S-state spectrum

e = pu{l — p'2n +1 - /1 — pi]72}712, (2)

when the conditions py/1 — ! < e < u < 1 are implementing. Here £ = em, 2, m =
fimpr. Note that e < p is the ellipcity condition . The inequality p < 1 followspfro’m ﬁhe
Fiemancling that relativistic "centrilugal energy” should be more than potential energy .The
inequality p/1 — p* < € is the existence condition of the ” potential well”. The s g’eyc.trum
(2) may be obtained [rom (1) in the exact theory (I-Ia.jicek:' 1992) also wl.len thepancular
coordinates are fixed at the classical level. Thus, the stationary sta,te7s are sti )ula'l;eod b
zero oscillations of the angular degrees of freedom. In case of > 1 tile rell)ulsion ari

becoming less than the attractions. The shell loses stability and the ”fal

1 PR
takes place. ling on the center
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ON SOME CLASSICAL AND QUANTUM COSMOLOGICAL
MODELS WITH P-BRANES

M.A. Grebeniuk! V.D. Ivashchuk' V.N. Melnikov' Roland Triay®

! Centre for Gravitation and Fundamental Metrology, VNIIMS
3-1, M. Ulyanovoy Str., Moscow 117813, Russia
mag@gravi.phys.msu.su
was@rgs.phys.msu.su,
melnikov@rgs.phys.msu.su
2 Université de Provence and Centre de Physique Théorique
CNRS, UP 7061, Luminy Case 907, F 13288 Marseille Cedex 9, France
Roland. Triay@cpt.univ-mrs.fr

Multidimensional classical and quantum cosmology with p-branes (Grebeniuk et al.,
1997) for some special cases is considered. The Riemann tensor squared is calculated in
general case and its behavior is investigated for a number of special solutions. The solutions
of the multidimensional analog of the Wheeler-De Witt equation with p-branes are obtained
for some special cases with appropriate p-branes configuration. It should be noted, that we
made the whole quantization of the model, i.e. we quantized the fields of forms too. This
approach leads to the additional term with the scalar curvature in the energy condition.
The problem of a ground state of the model arised in this case is also disscussed for the
case of Hartle-Hawking and Vilenkin wavefunctions.

As it is known, the Hartle-Hawking wavefunction of the Universe, ', is given by a path
integral over compact Euclidean geometries. In practice, the calculation of ¥ is performed
without evaluating the path integral, solving the Wheeler-De Witt equations with a boun-
dary condition, which has been specified using the semiclassical approximation of the path
integral (Hawking, 1984).

This method has been used in Zhuk (1992) and Bleyer et al. (1994) to obtain the pure
cosmological solution for the ground state wavefuction of the Universe. [ere we will also
use this approach to evaluate wavefunction of the Universe for miltidimensional cosmology

with p-branes.
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GRAVITATIONAL WAVE TRACK IN THE EARTH’S
ELECTROMAGNETIC FIELD

L.V. Grunskaya, V.V. Dorochzkov, O.Ya.Butkovsky, V.V. Isakevitch
Viadimir State University

At present the idea of the extracting of the frequences in the Earth’s electromagnetic
field spectra corresponding to the gravitational radiation [requences of the double star
systems is based equally with the traditional approaches to solve the task of gravitational
wave fields recording.

In the theoretical plan of this task solving the known pessible mechanisms of the elec-
tromagnetic fields of the ELT" range in the Earth-ionosphere cavity being affected with the
gravilational wave radiation of the astrophysical source were analized and the two-level
model of the excitation oscillatoins in the near by Earth’s layer with the gravitational wave
field is suggested.

The catalogues of the spectra allowing to extract the frequences assotiated with the
global geodynamic processes and to analyse the type of the spectrum near by the grequ-
ences of the astrophysical sources are arisen from the long-term continious records of the
Barth’s electromagnetical field with the multiple-response recelving complex of 1997 and
1998 enlisting the correlational and cpectral analyses methods and the up-to-date ones of
the simulation of the non-linear dynamical processes.

The addition of the known methods of the direct recording of the gravitational wave
radiation of the astrophysical objects to the suggested electromagnetic fenomena are very
useful on account of the theoretically predicted low intensity gravitational wave radiation

lor the solving of the [undamental problem of the modern physics-the gr

; avitational wave
detection.

KNey words: Earth: magnetic field; gravity waves

MULTIDIMENSIONAL GRAVITATIONAL MODELS
V.D. Ivashchuk and V.N. Melnikov

Center for Gravilation and Fundamental Metrology VNIIMS,
3-1 M. Ulyanovoy Str. Moscow, 117313, Russia
e-mail: melnikov@rgs.phys.msu.su

Multidimensional model describing the spherically symmetric and "cosmological” con-
.ﬁgllr&tions with (n 4 1) Einstein spaces in the theory with several scalar ﬁeld y 1 forms
1s considered. When electro-magnetic composite p—l;rane ansatz i1s adopted S ipct (‘J‘ I
spaces are Ricci-flat, one space A has a non-zero curvature, and all )—brI:; ’c? mt illl'm 7
in My, a class of exact solutions is obtained if certain bloci<~orth§ oznalitl?G? li"no we‘
brane ‘\'ectox'§ are imposed. A subclass of non-extremal p-brane blicl% ho]yesl?saci)?s?doe?ez
Post-Newtonian parameters are calculated and some examples are considered.

Key words: ¢ : : N
y osmology: cosmological models; gravitation theory
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FRACTAL UNIVERSE

Khokhlov Dmitri

Sumy Stale University
R.-Korsakov St. 2, Sumy 244007 Ukraine
khokhlov@cafe.sumy.ua

The model of the Universe is considered in which background of the Universe is not de-
fined by the matter but is a priori specified as a homogeneous and isotropic flat space. The
scale factor of the Universe follows the linear law. The scale of mass changes proportional
to the scale factor. This leads to that the Universe has the fractal structure with a power
index of 2.

Key words: cosmology; Universe: fractal structure

DARKNESS AT NIGHT

Henning Knutsen

StavangerCollege
Box 2557 Ullandhaug N-4004 Slavanger Norway
henning.knutsen@in.his.no

A simple derivation of the formula for the Hux of light at a point from cosmic light
sources is given. Both the obscuration of distant sources by nearby ones and the expansion
of the Universe are taken into account. The explanation of the dark night sky is mainly
that the distance travelled by a light particle is much smaller than the mean {ree path for
a photon. Both the obscuration and the expansion are relatively unimportant. We live in
a young Universe with little energy.

Key words: Universe: cosmic rays

PHYSICAL PROPERTIES OF A CLASS OF SPHERICALLY
SYMMETRIC PERFECT FLUID DISTRIBUTIONS IN
NONCOMOVING COORDINATES

Henning Knutsen

StavangerCollege
Boz 2557 Ullandhaug N-4004 Stavanger Norway
henning.knutsen@tn.his.no

The physical properties ol an exact solution of Einstein’s field equations are examined.
This spherically symmetric perfect fluid solution contains expansion, acceleration and shear.
There exist models with regions of space-time where the pressure and the density are
positive and the dominant energy condition and the causality condition are also fulfilled.
Moreover, the pressure and the density gradients are equal. The mass function is zero at
the origin where there is Lorentz-Minkowski geometry and no trapped surface exists.

These solutions are of interest both for the early stages of gravitationnaly collapse and
for Big Bang cosmology.

KNey words: cosmology; special relativity; gravitational collapse
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THE MODELS OF VOIDS IN THE FRIEDMAN UNIVERSE

Mariya P. Korkina

Dniepropetrovsk Stale University St. Laboratornaya, 46/86 Dniepropetrovsk 320010
Ukraine korkina@ff.dsu.dp.ua

The astronomical observations of last years show that there are the regions in the Uni-

verse with much lower density of matter, than their surroundings. Theoretical studies of
these regions (voids) in the models of the expanding Universe are carried on different di-
rections (Bonnor & Chamorro, 1990). In this paper the voids have been built by means
of matching two Tolman’s solution. The Lichnerovich-Darmois matching conditions are
used. 1t is shown that in expanding Universe with flat space the voids can not exist. In the
Iriedman Universe with positive and negative spase curvature the little voids can not exist
also. The model of void in the Friedman Universe has been built.
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GENERATION OF THE GRAVITATIONAL FIELDS IN THE
QUANTUM GAUGE THEORY OF GRAVITY

T. Yu. KNuzmenko

Bogolyubov Institute for Theoretical Physics
14-b Melrologichna Str., 252143, Kyiwv-143, Ukraine
tanya@ap3.bilp . kiev.ua

' 'A gel}ex'ation mechanism of the gravitational gauge fields in the gauge theory of gravity
is ln\.’estlgatecl. We show that the gauge gravitational Relds ensuring the local Poincare
mvariance of the theory of gravity are generated at the quantum level only. It is dern'on-
strated that the generation of these fields are related to nonsmoothness of thc;, scalar phases
o‘f the funclamental spinor fields, but not to simple requirement of gauge symmetry lolcéllity
The expressions for gravitational gauge felds in terms of the nonsmooth sc‘alar Bhasesi .a,re.
obtained. rom the viewpoint of the described scheme of the gauge gravitational ];ield gene-

: ‘ R - .
.ra.L.l.on, the gauge principle is an "automatic” consequence ol field trajectory nonsmoothness
in Feynman path integral.

Ney words: gravitation theory: quantum gravity
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QUASISTATIONARY STATES OF THE FRIEDMANN
QUANTUM UNIVERSE

Vadim V. Kuzmichev

Bogolyubov Instilule for Theorelical Physics, National Academy of Sciences of Ukraine
Metrolohichna 14-b Kiev 252143 Ukraine
specrada@bilp.kiev.ua

In this contribution we consider the quantum model of the Friedmann universe filled
with the scalar field ¢ with the potential V(¢) and radiation. The radiation is used to
define a relerence frame allowing to remove an ambiguity concerning the choice of time
coordinate. We show that in this case the wave [unction ¥ of the universe satisfies the
Schroedinger-type equation

f)
200V = <83 - j J; — a + o V(¢)> v,

where T is the time coordinate fixed by the coordinate condition g% (dT/dz°)? = 1/d?, a
is the scale factor. Il the rate of change of scalar field is small in comparison with the rate
of expansion (contraction) the quantum universe can be found in quasistationary states.
The position and width of such states and the probabilities of transition between quantum
states are calculated. There is a nonzero probability of transition of the universe Lo the
states with higher values of quantum numbers by means ol interaction between scalar and
gravitational fields. The singularity problem does not arise and the quantum universe can
evolve in the region before the barrier with small probability of tunneling through the bar-
rier. The values of energy density of matter and radiation are calculated.
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DARK MATTER FROM AFFLECK-DINE BARYOGENESIS

Alexander Kusenko

Department of Phsysics and Astronomy UCLA
Los Angeles, CA 90095-1547, USA
kusenko@ucla.edu

Fragmentation of the Affleck-Dine condensate into Q-balls could fill the Universe with
dark matter either in the form of stable baryonic balls, or LSP produced [rom the decay of
unstable Q-balls. The dark matter and the ordinary matter in the Universe may share the

same origin.

Key words: cosmology: dark matter: baryogenesis
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THE KINEMATIC OF RELATIVISTIC MOTION IN
ASTROPHYSICAL OBJECTS — THE KEY TO THE
VERIFICATION OF THE TIME — COORDINATE
TRANSFORMATIONS IN INERTIAL SYSTEMS

Mikhail G. Larionov!

I Sternberg Astronomical [nstitute, Moscow State University
119899, Universitetsky prospect, 18, Moscow, Russia
mgl@Infm1.sai.msu.ru

On the basis of an independent interpretation of Mickelson-Morley experiment the not
Lorenz transflormations were suggested. Astrophysical data on kinematic for the relativistic
outflows in galactic sources was investigated. It was shown that the differences between
standard relativistic transformations and the suggested ones occur at the v3/c3 power.
That doesn’t allow to accept or to reject this or that kind of transformations. Peculiarities
of the observalional data being the result of suggested transformations were enumerated.

Key words: relativity theory: stellar kinematics

THE LYUTY-KOTOV EFFECT: THE NEW
COSMOLOGICAL INVARIANT?

Mikhail G. Larionov

Sternberg Astronomical Institute, Moscow Slate University
119899, Universitetsky prospect, 13, Moscow, Russia
mgl@Infm.sai.msu.ru

The analysis of the complete variation for the global constants was carried out using
the world model on basis of radio astronomical data with the positive cosmological con-
stant. It was shown that the simultaneous variations of the global constants are [ulfilled in
the limits of the self-conformed solution, and a new cosmological invariant T=l/c appears
This allows to explain naturally the existence of the 160-minite period of the active ga.lacti(;
nuclei and quasars intensity variations independent of the redshift.

Ney words: cosmology: cosmological constants, cosmological models

THE DEPENDENCE OF CMB AUTOCORREL
FUNCTION ON COSMOLOGICAL PARAME%E%{OSN

A.A.Melkonian
Yerevan Physics Institute
anahit@LX2.yerphi.am

‘ T.he pr.opertles of the Cosmic Microwave Background Radiation autocorre lation func-
tion in Friedmann Universe with negative curvature are invest; gated. The dependence of

the spectral index of autocorrelatio 1 e
> | ensity parameter of the Universe is
studied numerlca.lly. l | rerse !

Key words: cosmology: cosmic microwave background
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COSMOLOGICAL MODELS WITH MIXED DARK MATTER

Elena V. Mikheeva, Vladimir N. Lukash, Natalya A. Arkhipova

Astro Space Center of P.N.Lebedev Physical Institule,
Profsoyuznaya 8//32 Moscow 117810 Russia

An analysis of cosmological models in spatially flat Friedmann Universe with zero A-
term 1s presented. The number of parameters is equal to 5, they are

o the slope of the density perturbation spectrum n,

the dispersion of the density contrast in the sphere with radius 84! Al pc os,

the density of hot dark matter Q,,

the density of baryons £, and

1

Hubble constant Hy = 100h km sec™ Mpc™" in h units.

Our analysis is based on two tests. The first of them is the number of clusters of
galaxies al the scale 10-20 Mpc, the second one is a large scale Cosmic Microwave Back-
ground Anisotropy. The implication of Press-Schechter [ormalism allowed us to constrain
os = 0.52 & 0.0]. Calculated normalization of the spectrum of density perturbations was
used to simulate numerically the value of the CMB anisotropy AT/T|T, and the relative
contribution of the cosmological gravitational waves T/S. Assuming that T/S < 3 and
taking into account data on the amplitude and location of Doppler peak of Sakharov osci-
lations we constrained the parameters of model.

Key words: cosmology: cosmological models; dark matter

ON NONINERTIAL FRAMES OF REFERENCE WITHIN
THE FRAMEWORK OF SPECIAL RELATIVITY

S.A. Oshchepkov

Simferopol State University, Crimea, Ukraine
sergey@crimea.edu

There is no the unique answer to question about the possibility of the description of
noninertial frames within the framework of Special Relativity (see, for example, V.A.Fock
"Theory of space, time and gravity”).

In present report is examined in detail: 1) concept ol [rames of reference as a lwo
ingredients concept: a body of reference and coordinate system; 2) concept of noninertial
frames of reference by two examples: rotating [rame of reference and accelerated frame of
reference (Moller’s transformations).

These examples show that introduction of the concept of noninertial frames of reference
is meet with the difficulties. This puts in an embarassing position the physical sense of the

principle of general covariance.

Key words: cosmology; general relalivity
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BEST-FIT COSMOLOGICAL PARAMETERS
FROM OBSERVABLE CHARACTERISTICS OF THE
LARGE SCALE STRUCTURE OF THE UNIVERSE

Bolidan Novosyadlyj ', Stepan Apunevych', Ruth Durrer?,
Stefan Gottloeber?, Vladimir Lukash®

\ Astronomical observalory, I.Franko Stale Universily of Luviv
Kyryla i Mephodia,8 Lviv 290005 Ukraine
2 Department of Theorelical Physics, Universily of Geneva,
Ernesl Ansermel, CH-1211 Geneva 4, Swilzeland
3 Astrophysikaliches Institut Potsdam,
An der Sternwarte 16, D-14482 Potsdam, Germany
1 Astro Space Center of Lebedev Physical Inslilule of RAS,
Profsoyuznaya 84/32, 117810 Moscow, Russia

The possibility of determining cosmological parameters by means of comparison of ob-
servable data on the Abell-ACO power spectrum, their mass function, peculiar velocities
of galaxies, Ly clouds and CMB temperature fluctuations with corresponding model pre-
dictions is analysed. It is shown that such data set determines quite certainly the values
ol spectral index n of primordial power spectrum, baryon and massive neulrino content
0 and £, respectively, Hubble constant h = Hy/100km/s/Mpc and positive A-constant
when tensor mode is absent. The \2 minimization method was used for their determii-
nation. If all these parameters are under searching then this observable data set prelers
tilted MDM+A model with three species of massive neutrino. The best-fit parameters are
lollowing: n = 1.15 £ 0.08, @ = 0.06 £ 0.02, Q, = 0.15 £ 0.10, A = 0.55 &+ 0.10 and
Qm = 0.71 £0.23 (2,,+04 = 1). When Hubble constant is fixed at its higher values the
lower best-fit values ol Q,,, Q) and Q,, are lound. So, for h = 0.72 they are (2,, = 0.51£0.08
Q.b = 0.04 £ 0.004, 2, = 0.13 +0.05 and n = 1.18 + 0.08. Massive neulrino cemponent"
disappears in the scale-lree primordial power spectrum model with fixed low matter content
(2, = 0.3) and in the scale-invariant one with cosmological censtant. |

[l amplitude of tensor mode is search parameter also then n and €, are worse determined:
n=L3T£0.51, 2, = 0.2340.23 with best-fit value of S/(S+T)=0.57+ 0.75. Tensor mode
vanishes when COBE constraint on tilt of primordial power spectrum is use.d.

ey words: Cosmology: theory; dark matler; galaxies: clustering
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VARIOUS DETERMINATIONS OF TIME IN COSMOLOGY
Oleg Yu. Orlyansky

Department of Theoretical Physics, Dniepropelrovsk State Universily, Nuukoviy lane 13,
Dniepropetrovsk, 320625, Ukraine
orl@ff.dsu.dp.ua

The homogeneous and isotropic interval is written usually in the forms

ds? = 2di? — a®(1)(dx? + T2(x)(d0? + sin® 0d¢?))

or
ds? = a*(n)(dn* — dx* — 52(x)(d0* + sin® 0de?)),
where
sin Y for 0 = +1,
Y= X for o = 0,
sinh x for 0 = -1,

o is the curvature index.
According to Misner et al. (1973) there are three natural choice of time in cosmology:

intrinsic time ¢, the coefficient of expansion a(1), the time parameter 7. It is supposed that
the time variable { is apparent time ol all physical process. However idea of time arose
by comparing pace of different physical process. Thus physical process (periodic, atomic)
are determinate of time. If curvature of the space-time of universe influence to physical
phenomenons consequently the time ¢ is inhomogeneous during of evolution. We suggest
another determination of time as time 7 of the embedding pseudo-Euclidean space (n =5
and signature + — — — — for isotropic cosmology solutions). Preferences of such choice are
discussed. In particular for positive space curvature (0 = +1) we have

v a? + a?(n)dn.

Now a’?(t)/c® << 1 and therefore d7 ~ dt. The »velocity” of increasing of the coefficient a

o Rl

dr = /1 +a?(t)/c2dt, dr =

1S :
da da
: — = oo and — =c

for all reasonable state equation at the beginning of evolution. o
Let us assume the time 7 is apparent physical time. Then Universe is older than it is

supposed usually. We obtained the ratio 7/t = 4/7 and 7/t = =/2 for dust model and
ultrarelativistic ones accordingly, where = and { is the universe time of life according to

various determination of time (physical and intrinsic).

References
Misner C.W., Thorne K.S., Wheeler J.A.: Gravitation, 1973, W.H. Freeman and Company,
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STOCHASTIC DISTRIBUTION OF GRAVITATIONAL
FIELD IN THE FRACTAL STRUCTURE OF THE
UNIVERSE

A.A.Raikov!, A.LSherstyuk®

1 Scienific-Educational Union ”Earth and Universe”, St.Petersburg, Russia
2 Vavilov Slale Oplical Institute. St.Petersburg, 199034, Russia

Assuming the sell-similar (fractal) distribution of matter in the Universe, we study the
gravitational force distribution in space. A distinguishing feature of the fractal gravitational
systems is that an appreciable contribution to the stochastic gravitational field comes {from
not only neighboring masses but also {rom clustered masses spreading over a wide range of
distances.

Using bilractal simulation of mass distribution, we have analyzed the dependence of
the field distribution [unction on [ractal dimensic - of the system. The generalisation of
Holtsmark equation for {ractal case is given.

Key words: cosmology; general relativity

THE ONLY NON-CONTRADICTORY MODEL OF THE
UNIVERSE

Vladimir Skalsky

Slovak University of Technology, 917 24 Trnava, Slovakia
skalsky@mitf.stuba.sk

The Friedmann equations of isotropic and homogeneous relativistic unjverse dynamics
- without introducing any supplementary restrictive assumptions — describe the inﬁnite
number of the Friedmannian models of universe. The consistent and distineuished relati-
vistic, classical-mechanical, quantum-mechanical and logical analyse of thegFrieclmannim
universe models leads to a surprising and unexpected conclusion: The Friedmanmnian mociel
ol[ the flat exl?ans'i\fe no‘n-dec.elera,tive isotropic and homogeneous relativistic universe with
i;iti:d(;c%l?; 151?(&:1011&1 lorce state equation is the only model of universe, which does not
(1) Einstein general theory of relativity (and its special partial solutions: the Einstein

special theory of relativity and the Newton theory of gravity) e
(2) quantum mechanics;

2
(3) four fundamental formal principles of logical thinking;
(4) observations. ,

]

KNey words: cosmology: cosmological models
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ABOUT ONE SUPPLEMENT OF THE "HARMONY OF
UNIVERSE” BY J. KEPLER

V.A.Smirnov

Academy of Communication of Ukraine
smirnovw@lm.odessa.ua

In book of J.Kepler ”Welt Harmonik” (Munich-berlin 1939,Verlag R. Oldenbourg) mu-
sical proportions are amalgamated with geometrical by means of building Platoon’s right
bodies, enter and described figures. By the physical sense of such association may serve
total wave nature those construction. Proportions, received by J.Kepler, are possible in
the case of formations of standing waves in the space of Solar system, when the regions of
the formation of planets (as to J.Kepler constucted Platoon’s figures) conform the surfaces
to nodes of standing waves having as an the source of central luminary Solar system. By
likeness image in experiments of Chladny at the formation of standing wave on the planes
of oscillation plate scatter about along it particles collect together, sack from dots, which
oscillation with maximal amplitude, on dots, the amplitude of fluctuations is equal to zero,
fll in nodes lines. Coordinates, count off from the source of wave, must correspond to the
distances of planets [rom Sun, as explaining the physical sense of rule Bode. So, shall adopt
the length of base gravitational wave (”basic tone”) I, = 0,52 AU. Then planets the orbits
of Solar system must distribute in nodes lines in dots, be away from next on multiple L/2
numeral’s. From such condition it may be receive the "theoretical” distances of planets
from Sun. In Table are presented such distances in compare with true distances.

Planet True distance planets Calculated through the aplication
from Sun, AU of the length of gravitational wave
L the distance of planet [rom Sun, AU
Mercury 0.39 0.39
Venus 0.72 0,39 + 0,50L = 0,65
Earth 1.00 0,39 + 1.,50L = 1,17
Mars 1.52 1.00 + 1,00L = 1.52
Main belt of
asteroids 2.90 1.00 + 4.00L = 3.08
Jupiter 5.20 1.00 + 8,00L = 5.16
Saturn 9.54 1.00 + 16,00L= 9.32
Uranus 19.20 1.00 4+ 35,00L=19.20
Neptun 30.10 1.00 + 56,000L=30.12
Pluto 39.50 1.00 + 74,00L=39.48

As visible from Table, with the distance increasing from central body, scale filling of
"nodes surfaces” in space, or dots in viewed one-dimension accident, grows almost 1n geo-
metrical progression. Obviously, here tell on mechanics of "gold section”, ensuring the
harmonious building of this natural formatien.

Key words: cosmogony: Solar system; planets: orbits; gravity waves
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VACUUM POLARIZATION EFFECTS IN THE
BACKGROUND OF A SINGULAR MAGNETIC
d — 2-BRANE IN d-DIMENSIONAL SPACE

Yurii A. Sitenko

Bogolyubov Institule for Theoretical Physics,
National Academy of Sciences, 252143, Kyiv, Ukraine
yusitenko@bitp.kicv.ua

We study the influence of the configuration of an external slatic magnetic field in the
form of a singular brane on the vacuum of quantized scalar field in a space of arbitrary
dimension. The method of zeta [unclion is used to regularize ultraviolet divergence, and
the expression for the effective action is obtained. It is shown that the energy and stress
densities as well as the current are induced in the vacuum, being damped exponentially at
large distances [rom Lhe brane. We discuss the analytic properties of the vacuum characte-
ristics, regarding them as [unctions of the complex value ol the space dimension.

Ney words: cosmology: cosmological models

PRIMORDIAL CHEMICAL COMPOSITION OF UNIVERSE:
HELIUM-4 ABUNDANCE BY RADIO RECOMBINATION
LINES (RRL).

Roman L. Sorochenko, Alexander P. Tsivilev

Lebedev Physical Institute of RAS
Leninski pr.53, Moscow 117924 ,Russia
tsivilev@prao.psn.ru

[t's shown the measuring of helium abundance, N(He')/N(H), by RRL observation is
one of reliable way under optimum wave lengths ~ 1 cm. This r’neth@d is more sﬁ‘aig’ht
because one more less depends on model presentations than, for example t] 1 IR
observalions. ’ pie. oplics and 1

For exact helium abundance determination it is necessary to know a concrete ionization
structure (1S) of HII region. At first it was shown that ;:orrection for IS éould be‘not
only positive (zone Het < H* one) but and negative (zone Het < H*). Mainl
_CO“;“T‘@"SL”'E"Mlit)" of He* and H* zones depends on an concrete effective tem ).6‘1'1{,[11.‘6 zf
lonizing star; critic eflective tlemperature lays in the interval 37 000 - 39 000 K (]:‘ ‘lc. lation
of 1S s'.orrect.ion should account [1] for a hardening of the lonizing radi.ation ti i at n
ol helium atoms through the metastable quantum level (235) 'Emd t‘he t 0 , the 1c}ncnlza, ..10

Measured Primordial helium abundance was obtained in tl’ e

T e . 1e interval ¥, = 23.8 - 28.4%
(by mass). This interval agrees else with the frame of Standard Cosmologlica.l Model (SCM)

tdlctl.ll‘;ho?& but it however allows a deviation [rom SCM - [e. existing of unknown light

articles: {r ceida it e : -~ le e g not

l.(- cles; from other side it excludes cosmological models with the number tr o

N, < 2.7, neutrinos species,
References
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THE UNIVERSE ACCELERATION AS A PROPERTY OF
GRAVITATION

Leonid V. Verozub

Kharkov State University, Kharkov 310077 Ukraine
verozub@gravit.kharkov.ua

Analysis of the recent observations data gives evidence that the deceleration parameter
go = —a(t) a(t)/a(t) in cosmology ( @ is the scale factor) is negative at the moment (Riess
1998 , Perlmutter 1998) . It means that @ > 0 i.e. the expansion is accompanied with acce-
leration, while according to classical insights the gravity force must retard the expansion.
We consider a simple model of the sell-graviting expending dust-ball with the radius R and
show that from the viewpoint of our gravitation equations (Verozub 1991) the supermassive
dust ball expands with acceleration from R = 0 up to some radius R depending on the

physical parameters of the model.
The radial differential equations of the motion of the ball surface particles are given by

Rzzczc[l—_c], (3)

A E?

where A = ri/fi(1 —ry/f), C=1- ro/fy [ = (73 + R)3, 1y = 26’11./1/c2 , G is
the gravitational constant, c is the speed of light, M is the dust-ball mass R = dR/dt,
E = E/myc and E is the energy of the specks of dust. Let us assume, for definitness, t-ha,i—;
p = 1072gm/cm3, R at the moment is equal to 3 - 10*c¢m , the Habbl constant is 10~
and the constant £? is equal to 0.60 .

It follows from the numerical calculations summarized in the plots that the acceleration
is negalive at R/ry > 1.3. However, according to the properties of gravity force in the
considered theory it is a positive value at /ry <1.3. At the density p = 1-10"2gm/cm?®
the magnitude R/r, = 1.8 at the present time and , therefore, the acceleration is negative.
However, at the density p = 2- 10-28gm/cm® R/ry = 0.9 and the acceleration at the time
is positive . It is equal to 1- 10~8 c¢m/s? which is hall as large as this magnitude resulting
from the value of go = —1 that was found in (Riess 1998).

With increasing the parameter E and decreasing the density p the value of R, increases.

Thus, we have an alternative to the introduction of the cosmological constant into the
Einstein equation in order to explain acceleration at the present time.

References

Verozub L.V.: 1991, Phys. Lell. A., 156, 404.

Riess A. et al.; 1998, A. J., 116, 1009. o
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Astrophysics and Cosmology”, Dec.14-18.
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GRAVITATIONAL LENSING BY GLOBULAR CLUSTERS
I. THEORY

A.V. Yushchenko

Astronomical observatory of Odessa State University
park Shevchenko, Odessa, 270014, Ukraine
yua@lens.tenet.odessa.ua

In earlier works Baryshev et al. (1993, 1998) and Yushchenko et al. (1998) showed, that
cores of globular clusters have a remarkable lensing properties - the irradiance of background
galaxies can be magnificated by 5-10 magnitudes. This level of magnification can explain
the quasar-galaxy associations (Arp’s objects) as gravitational lensing of background nuclei
of active galaxies by cores of globular clusters.

We proposed that significant part of quasars can be gravitationally magnified images
(Yushchenko & Raikov, 1998) and discuss the observational tests of this hypothesis.

References

Baryshev Yu.V., Raikov A.A., Yushchenko A.V., 1993: 31 Liege Astrophys. coll., 307T.

Baryshev Yu.V., Ezova Yu.L., 1997: Astronomy reports, 74, 497.
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and astrophysics, Lviv, Ukraine, p.185.

Key words: gravitational lenses; quasars; quasar-galaxy associations

GRAVITATIONAL LENSING BY GLOBULAR CLUSTERS
II. OBSERVATIONS

A.V. Yushchenko', A.A. Raikov?®, D.E. Mkrtichian® , V.F. Gopka!

! Astronomical observatory of Odessa State University
| park Shevchenko, Odessa, 270014, Ukraine
? Scientific-Educational Union ”Earth and Universe”
St. Petersburg, Russia )
yua@lens.tenet.odessa.ua

We analyzed the catalogues of galaxies and quasars, and perfomed new photometrical

observations of selected regions for testin hesi
g the hypothesis, that ‘e gravitati
lensed nuclei of active galaxies. Auasars are gravitationally

We showed, that observational data confirm the
selected the list of objects which must show
observations of these objects will be desirable.

. predictions of this hypothesis. We
high red shifts in their spectra. Spectral

Ney words: gravitation . .
y gravitational lenses; quasars; quasar-galaxy asseciations
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ETERNAL BLACK HOLES IN EXACTLY SOLVABLE
MODELS OF 2D DILATON GRAVITY

0.B. Zaslavskii

Department of Physics, Kharkov State Universily, Svobody Sq.4, Kharkov
310077, Ukraine
aptm@kharkov.ua

New approach to exact solvability of dilaton gravity theories is suggested which appeals
directly to structure of field equations. As a result, the wide class of exactly solvable models
is found which embraces all previously known exactly solvable models. It is shown that
black holes regular at the horizon are static and their metric is found explicitly. Quantum
corrections to the Hawking temperature vanish and, moreover, for a wide subset of these
models a metric itself does not acquire quantum corrections. It is shown that among mo-
dels under discussion there exist quantum black holes with geometry regular everywhere
including infinity.

Key words: gravitation theories; black holes

THERMODYNAMICS OF BLACK HOLES AND
ACCELERATION HORIZONS

O. B. Zaslavskii

Department of Physics, Kharkov State Universily, Svobody Sq.4, Kharkov
310077, Ukraine
aptm@kharkov.ua

Basic concepts of black hole thermodynamics connected with the role of a finite size
of a system are reviewed (boundary data in the action formalism, canonical ensemble and
partition function for black holes, etc. ). This formalism is applied to nonextreme black
holes near the extreme state and ut us shown that due to a proper allowance for boundary
data there exists such a limiting transition that a black hole in a cavity can achieve the
extreme state with a zero surface gravity but a finite temperature on a boundary, the proper
distance between the boundary and the horizon being finite. This approach is applied to
either static or rotating black holes, geometrical and thermal properties of the limiting
state are discussed. The Lorentzian counterparts of limiting metrics are shown to be [ree
from singularities. Generalization of the approach to distorted holes and systems with
simultaneous black hole and cosmological horizons is suggested.

The role of boundary in black hole thermodynamics is discussed also for one-loop effects
and simple formula for entropy of Hawking radiation and quantum correction to tempera-
ture are obtained in terms ol the stress-energy tensor.

KNey words: black holes: thermodinamics
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ON TURBULENCE IN SELF-GRAVITATING SYSTEMS

O.A. Zheleznyak, A.A. Tereshchenko
Uman State Pedagogical University, Ukraine

As it is generally known (Larson, 1979; Larson, 1981; Oqulchansky, 1989) interstel-
lar medium, molecular clouds, gas-dust disks round protostars, atmospheres of stars ar}d
planets are subject to turbulent motions. The turbulence in astronomi.cal. systems dif-
fers greatly from that observed in scientific laboratory. Its spectrum 1s 1nﬂu<?nced by
self-gravitation, magnetic field and total differential rotation. In the systems linked by
gravitation the turbulence spectrum is defined with virial theorem:

6G M\ *
Av =~ ( L > , (4)

where M, L - mass and dimensions of a system, G - constant of gravitation.

Formula (1) is correct in the systems of slow rotation. When the velocity of rotation 18
considerable (spiral galaxies), the greater part of the kinetic energy of matter has average
motion, which leads to the change in turbulence spectrum. [ere we come across the problem
of interaction of average motion and turbulent motion.

The change in time of the kinetic energy of average motion was investigated for the
study of interaction mentioned above:

OF. 0
3% = B (B — (P))(vk) — (vi)(oik) + p{6v; - i) (wi)] — (5)

n (v Oup\? dv;
(amk + 0_1,,> — p(bu; - 6Vk>_81_*k’

where (o) =1 %’i’: g‘;‘ .

Turbulent motions ol small scale are suppressed by the viscosity of matter and a part
ol the kinetic energy is transformed into heat.

According to (2) the turbulence is maintained by the differential rotation of the system

and ils internal processes, thus a part of the kinetic energy of average motion is transmitted
to turbulent motion.

' I h.e ev?lut;lon ol angular moment in sell-gravitating systems is influenced by turbulent
viscosity. Some properties ol turbulent sources generate the effect of negative viscosity
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THE NEW STATIONARY MODEL OF THE UNIVERSE
Nikolal A. Zhuck

Joinl-stock company ”Scienlific-lechnological Instilute for
Transcription, Broadcast and Replication”
P.0.Box 589, Kolomenskaya 3, Kharkov 310166 Ukraine
zhuck@insurance.kharkov.ua

Because of field statement of a general relativity the new stationary model of the Uni-
verse is developed. The single-error corrections to all basic laws of physics responsible for
global gravitational correlation of all natural phenomena are found. The identity of inert
and gravitational masses is proved. Are open gravitational viscosity and geodesic curvature
ol the universe. The shielding properties of a substance are detected.

The circuit of experimental installation on confirmation of a new cosmological model is
offered.

Key words: cosmology: cosmological models; general relativity
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THE RESULTS OF THE VERY HIGH ENERGY
GAMMA-RAY OBSERVATIONS OF THE GALAXY MK 501
AT THE CRIMEAN ASTROPHYSICAL OBSERVATORY

N.A.Andreeva, Yu.L.Zyskin, O.R.Kalekin, Yu.I.Neshpor, A.A.Stepanian, V.P.Fomin,
N.N.Chalenko, V.G.Shitov.

Crimean Astrophysical Observatory, p/o Nauchny, Crimea, 334413, UNRAINE

The results of observations of very high energy (~ 10'? eV) gamma-ray flux [rom active
galactic nucleus (AGN) Markarian 501 carried out in Crimean Astrophysical Observatory
with GT-48 ground-based atmospheric Cerenkov detector during two years are under con-
sideration. It is shown that the flux was variable within the wide range. The integral flux
value averaged over the 1997 year was equal to (5.040.6) x 10~ cm 27! and in 1998 year
it was (3.7 £ 0.6) x 10~ em=2s~! above 1.0 TeV. The errors are statistical. The average
value of the gamma-ray power is about 3 X 104 erg/s if radiation is assumed to be isotropic.

Key words: active galactic nuclei: gamma-ray

QUIESCENT SPECTRA OF SOME EXSTRAGALACTIC
RADIO SOURSES

Aleksandr F. Baranovskiy

Space Research Group, Nikolaev Astronomical Observatory
Observatornaja 1 Nikolaev 327030 Ukraine
alezandr@aok.mk.ua

In compact extragalactic radio sourses (quasars, blasars and activity galaxies nucle-
uses), take place occurrenses separation very much energy during radio flares. This energy
transform to the various frequensies and may be detected of the ground padiotelescopes.

It‘s very interesting investigation of such objects at the various {requensies because it
allow to build spectra and draw a conclusion about nature of them. Because very impor-

tant observations at the single antenna at millimeter and centimeter diapason wavelength

because at this band objects more optically thin.

In the Crimean Astrophysical Observatory on the radiotelescope RT-22 there is program
of collaboration with Radio Laboratory of Helsinki University of Technology for observa-

tion of the group obgects possess considerable variable radio flux density. There are date
observation at frequency 12,22,37,77 and 87 GHz.

In this work have been presented of spectra 8 radio sourses. They was built with help
of method division quiescent and variable parts emission for date observation in 1985-1995.

For this specta was obtained average spectral indexies high of frequency bend spectra.
The resalts was compared with resalts that obtained earlier. On the basis comparison may
draw a conclusion that spectra of quasar 3C 273 become more steeper, NRAO 150, OH 471,
3C 279 more flat. The spectra of sourses 07354178, 4C 39.25 don‘t change.

Key words: radio sourses: radio spectra: spectal indices
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CATALOGUE AND ATLAS FOR DEEP OBJECTS IN SOME
GAMMA-RAY ERROR BOXES

Aleksandr F. Baranovskiy?, Sergei S. Guziy>?, Dmitriy V. Marchinskiy?, Elena A.
Pan’ko?, Aleksey V. Salykin'?, Aleksey A. Shlyapnikov?

U Astronomical Observalory Of Nikolaev Stale University,
Nikolskaya 24 Nikolaev 327030 Ukraine
root@aok.mk.ua
? Space Research Group, Nikolaev Astronomical Observatory
Observatornaja | Nikolaev 327030 Ukraine

nisgroup@mao.nikolaev.ua

We present basic information about creation the Catalogue and Atlas 114000 objects
up to 19.8™ in 30 gamma-ray bursts error boxes.

Our Catalogue consist of right ascension and declination for objects in system 2000.0
star magnitude, and cross-identification with other catalogues. Middle mistakes for object;
coordinates - 0”.2 and 0™.2 for stars magnitudes.

Atlas include 270 maps with dimension 1010 angle minutes, at 9 maps for each for 30

gamma-ray bursts fields. In Atlas appendix presented 30 ; . : :
identified from other catalogue. ages with objects which were

For 79 objects (galaxies, IR- and radiosources

identification. ) was found the optical candidates for

Key words: - 'sts;
y words: gamma-ray bursts; catalogues

POLYGONAL ARM PATTERN IN SPIRAL GALAXIES
A.D. Chernin

Sternberg State Asronomical Institute
Moscow, Russiq )

Thfe phenomenon of polygonal arms is a new
roots 1 Vorontsov-Vel'yaminov works of the ear]
typical example of a grand design spiral, I discuss

probl—em in galactic physics which has
y 1950s. Using the galaxy M51 as a

linearly with distance from the center of the disc lengths of the segments increase almost

about 27/3. The phenomenon of
polygonal arms i :
comblex and . ) ) Provides o A
plex and robust interplay of gravity and gas-dynamica] ea?eégl?grt.anttmsightt_ lI:Ldt'O CtShe
gant galactic discs.

Key words: spiral galaxies: galactic structyre
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SUPERNOVA LIGHT CURVES
S.I.Blinnikov'?

Instilute for Theoretical and Ezperimenial Physics, Moscow, 117259
serget.blinnikov@ilep.ru
2Sternberg Astronomical Institute, Moscow, 119899
blinn@sai.msu.su

The calculations of light curves of core collapse and thermonuclear supernovae are car-
ried out by a method of multi-group radiation hydrodynamics. The effects of spectral lines
and expansion opacity are taken into account. The predictions for UBVI fluxes are given.
For core collapse supernovae the calculated monochromatic and bolometric light curves are
compared with observations shortly after shock breakout, during the plateau, and during
the earliest phase of the radioactive tail. Using the light curve modeling, we have find
constraints on the explosion energy, on the presupernova and the extent of mixing in the
ejecta. In particular, we determine the most likely range of I'/M (explosion energy over
ejecta mass) and Rp (radius of the progenitor). For thermonuclear supernovae, it is shown
that the mode of nuclear burning influences drastically the light curve decline in the B
band and, to a lesser extent, in the ¥ band. It is argued that the recent results on positive
cosmological constant A found from the high red-shift supernovae observations could be
wrong in the case of pessible variations of the preferred mode of nuclear burning in the

earlier Universe.

Key words: supernova remants: light curves; cosmology: nuclear burning

OPTICAL OBSERVATIONS GRB 981220 AND GRB 981226
Sergei S. Guziy'?, Aleksey A. Shlyapnikov®, Rene H udec®

U Astronomical Observatory Of Nikolaev State University,
Nikolskaya 24 Nikolaev 327030 Ukraine
gss@comcentre.nikolaev.ua
2 Space Research Group, Nikolaev Astronomical Observalory
Observalornaja 1 Nikolaev 327030 Ukraine
alez@aok.mk.ua
3 Astronomical Institute, CZ-251 65 Ondrejov Czech Republic
rhudec@asu.cas.cz

We present observations the field of GRB981220 (54 hour alter burst) and field of
GRB981226 (55 hours aflter burst) with using the 0.7-metre telescope at the N.D.Kalinenkov’s
astronomical observatory of Nikolaev’s State University with CCD SBIG ST-7. Total inte-
gration time was 1440-s (8x180s) in V-band for GRB981220 and 1800-s (10x180s) in R-band
for GRB981226 fields. No new object brighter than about V=19.1 and R=17.8 was identi-
fied in or near the GRB981220 and GRB981226 fields in comparisons with the Digital Sky

Survey.

Key words: gamma-ray bursts
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INFLUENCE OF DIRECT URCA-PROCESSES IN A
STRONG MAGNETIC FIELD ON DYNAMICS OF
COLLAPSING STAR ENVELOPE

Alexander A. Gvozdev, Igor S. Ognev

Department of Theor. Physics, Yaroslavl State Untversity,
Sovielskaya 14, 150000 Yaroslavl, Russia
guozdev@univ.uniyar.ac.mu

Direct URCA-processes in a collapsing star envelope with a strong magnetic field are in-
vestigated. Expressions {or the neutrino emissivity and transferred momentum asymmetry
along the field direction (the [orce density along the field strength) due to these pl‘ocesse;
are obtained. The analysis of the asymmetry is performed for URCA-processes, neutrino
nu.cleon scattering and neulrino reemission processes in relativistic electron-positr;)n plasma
It is shown thatl in the toroidal magnetic field background all these processes can developea'

torque which rapidly unwinds the envelope. A possible influence of a "neutrino unwinding’
effect on a dynamics of the collapsing star envelope is discussed

Ney words: slars: stellar envelopes; stars: collapse

BVRI CCD PHOTOMETRY
OF OBJ
IN THE FIELD OF QSO 3C GGAECTS
[Sonstantin A. Knish!, Sergei S. Guziyt?, Aleksey A. Shlyapnikov?
' Astronomical Observatory ‘ -

Of Nikolaey Sta; e
-‘\'rikols/\':a.ya 2 f Nikolaev State Umve-rsz[y,

Nikolaev 327030 Ukraine
! 6 gss@comcentre.mﬁkola.e'v.ua
opace Research Group, Nikolaey

Astronomi .
Observatornaja 1 Ny onomical Obseruatory

kolaev 327030 Ukraine

ale:r@aok.mk..ua

In this work we ’
‘ R present the resulis of RV
ol quasar's 3C 66A. We used the 702- o VRl ph

astronomical observatory (

mm tel otometry of 29 objects in the field
- scope (ZTS‘TOZ) of the N.D.Kalinenkov's

Nikolaev’s St ;
olaev’s State Pedagogical Institute) with CCD SBIG ST-T:

Basic characteristi
; aqnf .(llftla-C(-CHSL.l.CS of the system ZTS-7024ST-7- _
ocus): - field of view - 5947 4 NS (: - focal length - 2804 mm (primary

objects was obtained in 1998 st 20 r-r]illmlt.ing magnitude - 19. CCD observations of
estimation of accuracy of definit; - €€ Images in eacl ’ : i an
galaxy UGC 18‘3?“:.?5[ qf ldCﬁ.nltIOP of stars magnitudes The }ub?'nd T recel\"ed f{)r nd
objects | sur 3 1 1dentification of (he investigated ol '1( ing chart for 3C 664 2
Jects and surface photometry for UG gated objects, BVRI magnitudes for all

- N present in thj
Key words: CCD photometry. his paper.
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THE CENTRAL BLACK HOLE MASS OF GAMMA-RAY
LOUD BL LACERTAE PKS 2155-304

J. H. Fan

Cenler for Aslrophysics, Guangzhou Nornal University, Guangzhou 510400, China,
jhfan@qguangzic.edu.cn

In this paper, the method (Cheng et al., 1999) is used to determine the central black
hole mass of PKS2155-304, and a mass of 6.4 ~ 9.4 x 10%Mg is found for the central black
hole, which is consistent with that estimated from the periodicily (Fan 1998). The GeV
gamma-rays are from a distance of ~ 17R,, where R, is the Schwarzschild radius.

Acknowledgements. The paper is supported by the National Natural Scientific Founda-
tion of China and the National Pandeng project of China.
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THE IMAGES OF EXTRAGALACTIC RADIO SOURCES IN
THE DIFFUSION MODEL

Fedor M. Kolesnikov!, Victor M. IKontorovich?

! Depariment of Radio Physics, Kharkov State University
Svobody square, 4, Kharkov 310077 Ukraine
koles@ira.kharkov.ua
? Institute of Radio Astronomy of National Academy of Sciences of Ukraine,
Krasnoznamennaya, 4, Kharkov 310002 Ukraine
vkont@ira.kharkov.ua

Within the framework of the diffusion model (DM) were constructed images of extra-
galactic radio sources (ERS) at various [requencies and visual angles. There was used the
analytical solution of the kinetic equation (KE) for the distribution of relativistic electrc‘ms
suffering synchrotron losses and diffusing from the moving hot spot (HS) — the region
where the electrons are accelerated (Gestrin, Kontorovich, Kochanov, 1987). The images
were calculated from the transport equation and they demonstrale the structure elements
and the shape observed in real ERS. The velocity of the HS and that of diffusion of electrons
determine the shape of the radio lobes: the ratio of transverse to longitudinal dimensions
and the position of the HS. The observed changes in dimensions of ERS and in the shape of
the lobes at various frequencies accord with the DM. The consideration of the reabsorption

leads to asymmetry of radio lobes at various visual angles.

References
Gestrin S.G., Kontorovich V.M., Kochanov A.E. : 1987, Kinem.& Fiz. Neb.

No 4, 57.

Tel, 3,

Key words: radio galaxias; quasars



46 "T'he Universe of Gamow: Original Ideas in Astronomy...”, Odessa, August 16-22, 1999

SHOCK WAVE THEORY OF "SUPER-LUMINAL”
OUTBURSTS FROM AGN

Victor M. Kontorovich!, Vitalii N. Pasyuga®

! Institute of Radio Astronomy of National Academy of Sciences of Ukraine,
Krasnoznamennaya, 4, Kharkov 310002 Ukraine
vkont@ira.kharkov.ua
2 Department of Mechanics and Mathematics, Kharkov State University
Svobody square, 4, Kharkov 810077 Ukraine

The analysis of ultra-relativistic blast wave shows that in the vicinity of compact massive
object ("black hole”), to which corresponds the inverse cubic law of density distribution,
lorenz-factor of strong shock from noncentral explosion yields to the non-depending on time
asymplotic determined by the whole explosion energy. This corresponds to the observed
correlation (Babadjanjanz, Belokon, 1985, 1993, 1994 and reference there) between optical
(X- and/or gamma ray) burst in the nucleus and the emerging of the superluminal radio

components (outbursts). We also discuss the possible link of observed double structure of
the bursts with the formation of a collimated jet.

The relativistic explosion in a nonuniform media with re

N . : ference to the phenomenon of
cosmological gamma-bursts is also discussed.
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THE PROBLEM OF A COSMOLOGICAL
OSCILLATION OF AGN’S

V.A. Kotov! and V.M. Lyuty?

'Crimean Astrophysical Observaiory, Nauchny, Crimea 33441
2Moscow State Universily, Moscow 119899

Photometric observations of rapid variability of the nucleus of the Seyfert galaxy NGC
4151 were performed in 1985 — 1996 at the Crimean Astrophysical Observatory and the
P. K. Sternberg State Astronomical Institute. Less than half nights showed significant,
> 0.03 mag, intranight variability of the AGN. Butl the most interesting is the presence
of the periodicity P, = 160.010 min during active nights. Quiet nights however did not
reveal any noticeable P, signal. The mean harmonic amplitude of the P oscillation during
active state of the nucleus is about 0.01 U-mag, whereas it is found to be less than 0.001
U-mag at quiet state. The nature of such strange modulation is unknown.

The statistically significant Py oscillation is detected also in rapid luminosity varia-
tions of the quasar 3C 273 and nucleus of NGC 3516. The mean value of the period,
P, = 160.0104 & 0.0005 min, well coincides with the period 160.0101 + 0.0001 min dis-
covered earlier in global oscillations of the Sun (that solar oscillation has been predicted
by E. Sevin in 1946). The arguments are given [avouring cosmological origin of the P
oscillation. Attempts to get reasonable explaination of this new astrophysical phenomenon
force us to doubt standard model of the Universe.

Rey words: cosmology: active galactic nuclei: oscillation

GEMINGA PULSAR AS A JOSEPHSON PULSAR

Yu.A. Kovalev

Astro Space Center of the Lebedev Physical Instilute,
Profsoyuznaya 84/32, 117810 Moscow, Russia
ykovalev@dpc.asc.Tssi.Tu

First results of the interpretation of the main quantities and peculiarities of radio emis-
sion for the pulsar in Geminga by the Josephson pulsar model are discussed. The obs.er\{a-
tional data presented by V. Malofeev at this conference are compared with characteristics
of the model developed earlier for the radio and high frequency emission of the Crab pulsar
(Kovalev, 1980). The mechanisms of radio and HF-emission of both pulsars can be similar.
The radio emission of the Geminga pulsar may be generated in the mantle of a neutron
star by the Josephson effect. Radio emission propagates along a jet as polarized norrr}al
modes of a magnetized plasma wave guide, like along a quasi-vacuum feedhorn. The jet
fows from the mantle into the magnetosphere through cracks in the crust. The very steep
radio spectrum, its fine structure and variability are explained by the small number of first

strong harmonics of the Josephson [requency, by a variation of the frequency and currents

in the mantle.
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JETS IN SOME AGNS WITH STRONG LONG-TERM
VARIABILITY OF 1-22 GHZ SPECTRA

Yu.A. Kovalev

Astro Space Cenler of the Lebedev Physical Inslitule,
Profsoyuznaya 84/32, 117810 Moscow, Russia
ykovalev@dypc.asc.rssi.Tu

Results of fitting the Hedgehog jet model to multifrequency observations are presen
ted. The behavior of BL Lac and OJ 287 (for the 20 years), 3C 345, 3C 454.3, 0528+1!
(Nimfa) and CTA 102 is analyzed. Instantaneous 5-7 frequencies spectra were measure
at the RATAN-G00 over the period from 1979 to 1999. The procedure of model fittiy
is taken [rom Kovalev and Larionov (1994). Spectral fluxes varied up to 7 times for Bl
Lac and more than 2 times for the other sources. The strong long-term variability of th
slr)ectrav of all objects. i1s explained by variability of a single component, which is a continuou
VLBI-compact relativistic jet with variable ejection from an active nucleus in quasi radia

magnetic field. All spectra have a low frequency component also, which can be a lob® a
an envelope connected with and caused by the jet.
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RFi%?g gggggrs OF SIMULTANEOUS SIX FREQUENCY
| VATIONS OF THE IDV SOURCES 07164714
AND 09174624

Y.Y. Kovalev!, M.G. Mingaliev?

U {afr g
Aag? S:pace Center of the Lebedey Phusical Institute
rofsoyuznaya 84/32, 117810 Moscow, Russiq ,
) - Yyk@dpc.asc.rssi.ry B
i 4M.S’p¢icza{ Astrophysical Observatory
zhniy Arkhy:z, [\a-rachaevo—CVz.erkessia, 357’14’7 Russia
We report the first results of the simultaneoys observations of the well known intradaf

\'ariable sources (BL L'Lcertae Ob' T 6+ | d - \V ne &

! . 3 ect 0 1 4 a (]”asa 1)()] | 6 )4 see e g ag

\\ltzel- 1990) a-t 1..;1‘7 2.‘q :3-9- l .: 1; l‘[;- 31‘1 ll l_ r ' ‘ ’ . . , r ."
' ? < by - ) CUL ]

the period from 15 J ; : e observati v ] vel
The rapid variability 2?:11(::01? fugUSt’ 1098, at the radio te‘lesc(;rll)se \;f;%‘;alé?ggo O;ﬁu;ia‘
\We d + Ot the multifrequency broad band i ’ ’

e duscuss characteristics of the variabi] Spectra is revealed for both sourcé

der var ity, which sign; -
consider various models as the possible eVpl‘Mat‘ 1 significantly differ for two sources, ald
‘ -1008.
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FIRST MEASURMENTS AND ANALYSIS OF
INSTANTANEOUS 1-22 GHZ SPECTRA OF 120
NORTHERN COMPACT EXTRAGALACTIC OBJECTS

Y.Y. Kovalev!, N.A. Nizhelsky?, G.V. Zhekanis*

1 Astro Space Center of the Lebedev Phusical Institule,
Profsoyuznaya 84/32, 117810 Moscow, Russia
yyk@dpc.asc.rssi.Tu

2 Special Astrophysical Observatory,
Nizhnij Arkhyz, Karachaevo—Cherkessia, 357147 Russia

We report the first results of measurments of simultaneous radio spectra of 120 compact
extragalactic sources. Observations were done in July and September, 1998, at six wave
lenghts of 1.4, 2.7, 3.9, 7.7, 13 & 31 cm, using the radio telescope RATAN-600 (the Sout-
hern sector). The observed sample is selected from the Preston et al. (1985) VLBI survey
and includes all objects located north of declination +49° with the correlated flux density
at 13 cm more than 0.1 Jy. Thus the total sample investigated by our group amounts up
to 700 sources located north of declination —30° (see the paper by Kovalev et al., 1999).
Statistical analysis of data is made for the total sample. In particular, the earlier results of
the analysis of the sample from —30° to +43° are confirmed.

References
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CcCD PHOTOMETRY OF THE GRAVITATIONALLY
LENSED QUASAR Q 0957+561

Boyko Milkov Mihov, Luba Stoyanova Slavcheva-Mihova

Institute of Astronomy, BAS
79 Tsarigradsko chausse Blvd., 1784 Sofia, Bulgaria
bmihov@asiro.bas.bg, Islav@astro.bas.bg

We present photometry of the gravitationally lensed quasar Q 0957+561. We have used
data from La Palma archive for the period 1986 - 1991. Gravitational lensing time delay
between the images has been estimated, as well as night-to-night variability rate. We also
comment the possible variability of the comparison stars. We get time delay evaluation
410-430 days, which gives HO values in the expected ranges.

Key words: quasars; gravitational lensing; photometry



50 »The Universe of Gamow: Original Ideas in Astronomy...”, Odessa, August 16-22, 19

SIMULATIONS OF ACCRETION FLOWS ONTO BLACK
HOLES

D. Molteni, V. Teresi, M.A. Valenza, G. Gerardi

Department of Physical and Astronomical Sciences, Palermo University
Via Archirafi, 36, Palermo 90123 Ilaly
molteni@gifco.fisica.unipa.it

We review time dependent simulations of unviscous and viscous accretion flows onto
black holes. Simulations refer both to ideal gas, without cooling, and to bremsstrhalung
and Local Thermal Equilibrium cooled flows.

Unviscous subkeplerian flows show a parameter space (angular momentum and internal
energy) region [or which steady shocks can be produced close to the black hole. The post
shock temperatures may be extremely high. This result is relevant since it shows thal
shocks can be a persistent mechanism to produce the high energy emission from black holes
and not a transient episode.

| Moderate viscosity ﬂo'ws may also produce shocks, although for viscosity larger than a
critical value only keplerian disk solutions are obtained with a short transonic zone close
to the black hole.
n]ajtdli?f :llzgts}‘llzysn (LI!ll:Letr etl:;eshczl(;l;sﬂi?g (cl)srcillat‘e aro.und' their average steady lo§atiqn in
and also azimuthal shook deforintjons | dynamic (?sc1]lat10ns, cooling induced oscillations,

é in the r-phi plane.

We argue that in this large variet illati
. . y of oscillation hani it ible to
explain QPO oscillations in Black Hole candidaes. mechanisms it should be feasible
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ON THE POSSIBILITY FOR MEASURING THE HUBBLE
CONSTANT FROM OPTICAL-TO-NIR VARIABILITY
TIME DELAY IN AGNS

V.L.Oknvanskij

Sternberg State Astronomical Inslitule, Moscow, [tussia
oknyan@chat.ru

The Optical-to-Near-infrared variability time delay have already been reported for a
small number ( 6) of AGNs and has been firmly established only [or 4 of them. The time
delay is probably increasing with the IR wavelengths. The most naturally this time delay
can be interpreted by the model where IR emission is attributed to circumnuclear dust
heated by the nuclear radiation. In given model a suggestion on narrowness of the near-
infrared (NIR) emission region is quite natural, as far as the dust can be not saved on
distances from the

nucleus closer then some critical value, on which it is reached the sublimation tempe-
rature for graphite particles (Barvainis, 1987). For NGC 4151 case it has been shown that
the NIR region has a form of thin ring or torus, moreover the radius of this ring increases
when the luminosity ol the nucleus increases (Oknyanskij et al. 1999). This dependency of
radius of the NIR emission region {rom luminosity reveals itsell as under object variability
(as in the case of NGC4151), and also when objects with high and low luminosity are con-
sidered. We assume that the observed time delays allow us to derive a redshift independent
Juminosity distances to AGNs and estimate a Hubble constant.

Some problems of using this strategy for the Hubble constant determination are discus-

sed.

Key words: active galactic nuclei; Hubble constant: determination
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OBSERVATIONAL MANIFESTATIONS OF GENERAL
RELATIVITY EFFECTS IN THE SPECTRA OF NUCLEI OF
SEYFERT GALAXIES

Serge V. Repin®, Alexander F. Zakharov?

! Space Research Institute of RAS
84/32, Profsoyuznaya st., Moscow, 117810, Russia
repin@maz.iki.Tsst.TU
2 [nstitule of Experimental and Theoretical Physics
25. B.Cheremushkinskaya st., Moscow, 117259, Russia
zakharov@uitep).itep.Tu

Recent observations of Seylert galaxies, carried out by ASCA and RXTE seem to indicate
that broad iron K, line (6.4 keV) takes its origin in the innermost field of accretion disk
arfmnd a supermassive black hole. In the region (1.5 — 3)r,, where the line is assummed o
arise, the effects of General Relativity should be taken into account.

For the line p}'oﬁl'e si‘mulation the dense enough system of the isotropic geodesics has
been c?nstructed in Kerrian metrics with prescribed parameters at the infinity, where all the
g}:r,eodfz51§s bgcome parallel to each other. The accretion disk is assummed to be described
é:\h;\ovﬂo(\i'-ﬂm{fle1model and the linear velocity of disk rotation is defined by standar

iR procedure. U : ions : »

y tlp ! e f nder these‘assun}ptlons the problem is reduced to a numerical integratios

he peculiar functions. To avoid the numerical difficulties the origi

replaced with higher ord - fes the original system has et

igher order system without peculiarities and i i j

nv substantialle ¥ ies and integrated numerically. The
.‘Th s aﬂﬁ-lla }'f increases the precision and decreases the amount of computations

e profile of the spectral li ' : o
moment 4 = JIAI rad?al coord;:le thas been 81m.ulat.ed f-0r different values of the specift
ate r and the inclination angle ¢ of the disk to the sky

gl;gel 52:12 c\olncl‘%ar;s‘;);l 10 é lt hedsimu_lat_ed line profile with the X-ray observations of MCG
JU- 1. MCG-5-23- eads to 1 i e
angle 1 close to 1 . 30°. a conclusion that the most probable value of inclinatiol

- . | ] ] | t t]: |1 ] . ] :
o l

observations. ppreciably worse agreement with the

[\ fy u -~ 7 -
! D r 3 ] .
e 5 : .
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TWO COLOUR CCD PHOTOMETRY OF
QSO 0957+561 A, B in 1987-1991 USING THE LA PALMA
ARCHIVE

L. S. Slavcheva-Mihova!, V. L. Oknyanskij?, B. M. Mihov'

U Institute of Astronomy, Bulgarian Academy of Sciences
72 Tsarigradsko Chausse, Sofia 1784, Bulgaria
Islav@asiro.bas.bg,bmihov@astro.bas.bg
2 Sternberg Astronomical Instilule,
Universitetskij Prospecl 13, Moscow 119899, Russia,
oknyan@sar.msu.su

We present the results of the CCD photometry of QSO 09574561 A,B, the first gravi-
tational lens obtained on the base of La Palma archive. We have used 38 CCD frames in
V band and 35 - in B band and have got out of them 31 points in V band and 26 - in B
band for both images A and B.

The new photomerical data can supply to the known light curves and help in variability
and time delay investigations as well as in the study of possible microlensing cases. We
have compared our light curves with the published ones and have found a very good cor-
relation with them and an absence of any significant difference for the overlapping parts.
nnected with the difference n the color system. The
bout or less than the standard deviation of our estima-

tes - 1-3cross-correlation analysis using only our new data and have found the time dgla.y
between image A and B to be about 420 £ 20 days. The analysis of the combined light

curves for the period 1987-1991 has given the same result but with much higher significance

compared to the one made out by using only our photometry or only published data. So,

our photometry of Q50 09574561 A, B has given additional independent confirmation of
the time delay value being about 420 days.

There is only systematical shift co
night-to-night variabilily found is a

Key words: galaxies: gravitational Jensing: CCD photometry; individual: QSO 09574561
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RADIO SPECTRA OF THE COMPLETE SAMPLE OF THE
GALACTIC SUPERNOVA REMNANTS

S.A. Trushkin

357147, Nizhnij Arkhyz, Russia
satr@sao.ru

We present radio continuum spectra for 192 Galactic supernova remnants (SNRs) from
220 known and included in Green’s (1998) catalog and 8 new ones. These spectra include
most of the measurements available in literature, as well as multi-frequency measurements
of 130 SNRs with the RATAN-600 radio telescope.

The measurements have been placed on the same absolute flux density scale. The
presented compilation has given a possibility of plotting adequate spectra accounting for
the t\hermaa;l plasma free-free absorption in fitting the spectra. ¥

An analvsis of 190 spe ; T0 SNRs (37
caused. apparently, by };b(;torrj)i?oolz‘fr? tileazﬁgrrsllileoggir%) hav? dea{ I?W frefluenc§' S

ground of the Milky Way. Fig.1 shows

s ximum flux frequency Vmaz for th SNRs. These frequencies
A . ese SN . :

The catalog of SNR s
. . : pectra has ten cases of clear turn- i '
interesting that five (50 %!) such SNRs contain radio pulsuarrls1 EIIP;aZ;ilol“‘;Qfgquenaes‘ "

We did not find considerable co i
rrelat : .
I and b of SNRs. 1on between spectral index and Galactic coordinates

I - De y B ) e

0 i : - .
also. SNR images in radio, optical and X-ray band in CATS
References
Raspi V.M. 1993. Advances in Space Research, 21. 167
y &1, {.

Green D.A. 1998, A Catalo
1993, - gue of Galactic Sy
. - ) - pernov mnan )
MRAO. UK (available on the W WW at » http:// \:wfv{vemraé t:a;(niigcg f\e;)turember 7 ers?“;:l;’
. . .ac.uk./surveys/snrs/" ).
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RECENT MULTI-FREQUIENCY MONITORING OF THE
GALACTIC X-RAY BINARY WITH RELATIVISTIC JETS

S.A. Trushkin, N.N. Bursov
SAO RAS Nizhnij Arkhyz Russia. 357147

satr@sao.ru

The non-thermal variable radio emission from Galactic X-ray binaries is the trace of the
jets creation near of acrection disks.

We present results some sets of long daily monitoring program with RATAN-600 radio
telescope such sources: 55433, Cyg X-3, LSI +61 303, GRS 1915410 and some other ones.

The some strong opticaly thin and thick flares of the Cyg X-3 were detected at six
[requencies (0.96-21.7 GHz) in May-August 1997. We concluded that flaring radio emission
correlated with hard X-ray emission (BATSE, 20-100 keV) and anti-correlated with soft
X-ray emission (RXTE, 2-12 keV) during a strong radio flare (3 Jy).

During two orbital periods we investigated radio light curves of remarkable X-binary
LSI +61 303 (GT 0236+61). Two flaring events nearly formerly 26.5 day period phase 0.6
were firstly detected at four frequencies sumultaniously. We detected eventual steepening
of the spectrum during some days after the moment maximum of flux.

We discussed the spectral properies of the different radio flares in Galactic X-ray bina-

ries with relativistic jets.

Key words: stars: X-ray binaries: jets; relativistic effects

MULTI-BAND IDENTIFICATION OF IRAS OBJECTS
SHOWING LOW FREQUENCY RADIO EMISSION: IRAS
F02044+0957 - AGN?

0.V.Verkhodanov, S.A.Trushkin 957147, Nizhnij Arkhyz, Russia

satr@sao.ru

d IRAS catalogues and Texas radio low frequ-

In result of cross-identifications of infrare . !
d a list of about 750 objects with the CATS

ency (365 MHz) catalogue has been obtaine

database. . -
Radio continuum spectra of the sources has been plotted using other radio catalogues.

Two samples of steep spectra sources with (SSS) with o < —0.9 (128 objects) and inverse

spectra sources with a > 0.0 (28 objects) have been obtained. .
We carried out a search of optical counterpart of the most confident sources (difference

of IRAS and Texas coordinates within 3"y with APM (POSS I). ‘ '
One SSS object IRAS 02044+0957, seems to be interacting or pair galaxies, one of them

is probably AGN, absent in the current lists. ‘ .
Complete radio spectrum at four frequencies (2.3, 3.9, 7.7 and 11.2 GHz) with RATAN-

600 observations is obtained in April 1999. Spectral index is equil @ = —0.84 for fitting
this spectrum.
We present the radio
Key words: radioastronomy: catalogues,

IRAS F020444-0957

(NVSS) map, optical (POSS) and infrared (IRAS) images.

radio maps; active galactic nuclei; individual:
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CCD PHOTOMETRIC OBSERVATIONS OF THE NGC188

Irina V. Vishnevskaya', Sergei S. Guziy"?, Aleksey A. Shlyapnikov?

' Astronomical Observatory Of Nikolaev State University,
Nikolskaya 24 Nikolaev 327030 Ukraine
gss@comcentre.nikolacv.ua
? Space Research Group, Nikolaev Asironomical Observatory
Observatornaja I Nikolaev 327030 Ukraine
alex@aok.mk.ua

We present CCD photometry for stars in feld centered on the open cluster NGC 188.
Extensive photometric observations of stars in NGC 188 have already been carried out by
Sandage (1962), Medvedev (1985), and Caputoanda (1990) leading to V and R 19 stars
magnitudes. The present investigation intends to extend the previous results by the use
of modern CCD detectors. Observations have been performed at the N.D.Kalinenkov's
astronomical observatory of Nikolaev’s State Pedagogical Institute using the prime focus of
the 702-mm Cassegrain Telescope with SBIG ST-7 CCD camera. Observations were made

on five nights of summer and autumn 1998, Frames have been observed in both V and R |

colors, covering the cluster central region NGC 188. We
50 stars in NGC 188. We investigated the photometrical system of the telescope ZTS-702
with CCD SBIG ST-7 in the V and R bands. As a result, we obtained coefficients for
transformation our observations to the standard system. In this work we presented the

study of photometric system ZTS-702 with CCD SBIG ST-7, equations for transformation

instrumental V and R magnitudes to standard system a ; '
: ' d A nd V and R ‘ . '
in NGC 188, ] magnitudes for 50 stars
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TT ARIETIS: UNPRECEDENTED SWITCHING
FROM NEGATIVE TO POSITIVE SUPERHUMPS

L. Andronov', I\.A. Antoniuk!, T.Apeltauer®, L.L. Chinarova', R. Gélis®, L. Hric®.
S.V. Kolesnikov!, P.G. Niarchos®, P. Novak?, L. Patkos®,
D.N. Shakhovskoy®, N.M. Shakhovskoy®

U Department of Astronomy, Odessa State Universily,
T.G.Shevchenko Park, Odessa 270014, Ukraine, il-a@mail.ru
2 N.Copernicus Observalory Brno, Kravi hora 2, Brno 616 00,
Czech Republic, rudolfn@sci.muni.cz
3 Astronomical Institule of the Slovak Academy of Sciences,
Tatranska Lomnica 05960, Slovakia, hric@ta3.sk
1 Section of Astrophysics, Department of Physics, Universily of Athens,
Panepistimiopolis, Zografos, Athens 15784, Greece, pniarcho@allas.cc.uoa.gr

5 Konkoly Observatory of the Hungarian Academy of Sciences,

P.0O. Box 67, Budapest 1525, Hungary, patkos@konkoly.hu

6 Crimean Astrophysical Observatory, Nauchny 334413, Ukraine, shakh@crao.crimea.ua

Photometric period of TT A Las been recently switched from its usual "negative su-
perhump” value [rom 091326 to 041331 (Andronov et al., 1999) to the "positive superhump”
value P = 0714926 (Skillman et al., 1998), which is in an excellent agreement (within 0.3%)

with the value predicted by Tremko et al. (1996) based on the empirical "orbital period -

superhump period” relation by Andronov (1990).

Such switch from a negative to a positive superhump without significant luminosi-Ly
change is an unprecedented one, and the star should be carefully monitored to study details
of such process. Next campaign is being announced for 1999. . |

In this report, we present results of the international observational cz%mpmgn " TT A.m—
98”. Altogether 11336 observations have been oblained during 18 runs in 6 observatories,
partially in UBV, UBVR (switching filters). During one night, 1027 mmultanec?us 'L'IBVRI
data have been obtained. No significant shifts between the times of extrema in different
colors have been found. The asymmetry is 0.44+0.01 is present showing more abrupt bright-
ness increase than a decréase. The smoothed U-B color varies from -0765 to -0m86, whereas
the B-V=0™03 is remarkably constant. Sometimes the maxima hzfve larger amplitude and
a sharp shape corresponding o flares with a duration Qf ~ 5 minutes. One may note a
significant decrease of the mean magnitude by 0735 on JD 2251069.

The period is P = 0414970 <+ 04000014 for the maximum brightness fI'.OrTl 11 best
T, = BJD2451112.123 + 0¢002; for 7 minima To =

defined maxima, the initial epoch .
the period for the 1997

BJD2451122.386 «+ 09002. This is in an excellent agreement with
data obtained by Skillman et al. (1998).
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ISOTOPIC ANOMALIES IN CP STARS

Anna Aret, Arved Sapar

Tartu Observatory, Toravere 61602 Estonia
aret@aai.ee, sapar@aat.ece

Elemental abundances of about 15% of atmospheres of main sequence stars of spectral
classes. B5-F5 are anomalous. Generation of these anomalies in quiescent atmospheres of CP
(ifl.emlcally p’_eculia.r) stars are ascribed to elemental diffusion due to radiative acceleration
(;_lllif;auc{ ’1910)‘. In the present paper we analyze the anomalies in mercury—manganese
'(rhiir 1;)1):&&11‘ atmospherles. The HgMn stars have T,;; between 10 000 and 16 000 K
inclance anomalies i 'er ) ‘
underabundances (Al, Ni, Co”li]zld; ])I({)Z}cleg\t(:l?slz;ﬁggnces l(Mn’ 205 &1) aIl‘d
composition for Hg, Pt, Tl (overabunda f heavi o ?10W PO 7 palous otopi
[1e5), The e N lancy of heavier isotopes) and He (overabund f
1€ gMn stars have low rotational velocitjes (vsini 1-20 km s~! et
felde. e 1-20 km s™') and no magnetic
In general the theory describes ¢ :
wever the isotopic ano?nalies ;ECSC'IZCI(:?:?TK thelObserved sbundances of hfgee® Ho
med\l?nism of tadiative meti atmospheres cannot be well explained by the
About a decade ago Atutov and S i
called Tghtindney dgrm (LIDV).'I%cLiSsh;l:flln ('1‘988) proposed a new diffusion mechanism
celeration, successfully explains the o|)se1'\f<lzn}blltl’ E%dded © t'he taditional radiative ac
overlapping isotope spectral line profiles the o pnomalies. Due to
atoms and ions with different Dopplér shift:e ?Ptll)lefffs
lla.\{e lérger impact cross-sections and there\:'tl .
which is oppositely directed for clifferent'is tl .
upwards drift to isotopes with red-shifted s . OI?ES
res the most overabundant isotope for pectral |
element — the heaviest 1sotope.

We have refined the t}
. d | 1eory of LID and applied i{ ta
;l;;llg c‘.01_nc[l)ut§r codes to calculate elemental pdliffi;li:)l L'O Cl’P .Stal‘.
¢ )o;at,fa . In the computations we used the modif cllnc ding i
EOSP 1eres a_llcl S}’llthet.ic spectra. The results of ) Coc‘les >y
0 Lka for diffusive segregation of isotopes “emputations co
Acknowledgements. We are orat '
port s. We are gratefu] to Estonian Science Foundation for f
1on for financial sup-

asymmetries of
asymmetry in the excitation rates of
mal velocities. The excited jon species
ma'.ller mobilities. So appears the drift
i\:;]etsh Z‘;e:appiig .spectra,l lines, giving
) - result, in C i
a light element is the lightest {sotO?)E :zzrfzin;ilsg:\fy

atmospheres. Correspon-
sotopic effects have been
R. Kurucz for model at-
nfirm the important role
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ONE-DIMENSIONAL TRANSFER EQUATION EXACT
SOLUTION AND ITS ANALYSIS FOR STELLAR SPECTRA
THEORY PROBLEMS SOLVING

P.A. Bakut, O.M. Ershova, Yu.P. Shumilov

Institute of Problem of Informational Resources
B.Poljanka St, 22, Moscow, 109180, Russia

Exact solution of one-dimensional transfer equation, obtained in paper (Bakut & Shu-
milov, 1998), has been investigated mostly in terms of return signal. Analyzing of problems,
connected with radiation propagation through stellar atmospheres (Charles & Cowley, 1970)
has led to the necessity of transfer equation solution detailed exploration in terms of passed

radiation, which can be expressed as:

(1)

. hY -\ z
P(iw,z) = Antr€ nt12 4 Baype”

where

Ent1 + Ant C

n+1ls

I

An-{-l
On+1

Ent1 T Antl D

Bn+1 = n+1>»
On+1

. w
£(iw, z) = —‘—(;—) +e(2),
radiation, V(2)

frequency of radiation, .
flicient, \2 =&+ 0,0 - reflection index,

Bakut & Shumilov, 1998).

ust envelope ra-

. - ity diation propagation
= /—1: z - distance {rom the source of velocity of ra
! I; z - distance from n — numbers of stellar at-

through stellar atmosphere, w — circular '
mosphere layers, e(z) - radiation attenuation coe >
Crnt1, Dny1 are not simple in form and given completely in (

CH Cyg observation results in the range A = 10.9 mkm with noticeable d ) ;
diation and results of binary Per first observation in the same range can be analyzed newly

in more details using based on inversed Fourier transformation of (1) calcu.lations, offered
in the report. | The results of the calculations let us to recommend the solving method for

astrophysical information analyzing.
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THE NEW METHOD OF DETERMINATION OF
EFFECTIVE TEMPERATURES, SURFACE GRAVITIES
AND METALLICITIES OF COOL STARS

S.I. Belik, N.S. Komarov, A.V. Dragunova, V.V. Kovtyukh, S.A. Korotin

Astronomical observatory, Odessa State Universily
astro@paco.odessa.ua

| The stellar f.Lullc.lamenta.l characteristics — effective temperatures T.q, surface gravities
tcl)ggsand metallicities [Fe/H] ( abundance of elements of iron group in star relatively to
}1)6 1lm) have a,lw:'a.ys been of great astrophysical importance. They are necessary for any
at Lgl; ance Aanalysw. The new method of determination of these parameters was developed

a 1 v
o Oc :]s(?:ph eslt.ronomlcaltOlase?/?tory. The energy flux distribution of a star depends upon

t ric parameters. Therefore the fitting of synthetic t 1str]
tion in wavelength region from A320 to AS: T e 10 e distrisk
20 to A8 '
omospherts e 30 nm have been used to obtain values for the
The observed flux distributio
. 1on was taken from Catalo [K

‘ servec gue of Ko )5
random errors of results of the catalogue are nearly equal to 2 31‘17??;:)/ e;‘;l' Y O
- 0

range of a spectrum and 5-10% at t|
> of : 1e ed ft '
near inlrared regions. e of the spectral b

) in the visual
ands - near ultraviolet and

The synthetic flux distribut;
. : ion was taken i :
cordingly (o the software system of Tsymbal (119(2)1;]) e (1993

The method of minimization of three
103 wavelenzth noint o parameters function "discrepancv” ; :
parametore \gvas li 1?\1/2:;?1 ';FLI;G; SbGHSlJlLl\’lty of the flux distribution to the Vil‘i(])ct?; &:;Tnzziclie[r(;z
timacy foundoontey ci( .Lt y L.le use of the first derivative from flux distributi I Th
ined. The T i d-;temc:-ilj: [el-lssllcs- for ~100 stars ol spectral types G K r1\1/1 Lxlvlo-n' bt:
[Fe/H] aren’t received relj lii e _161 exac.tly with this method. Unfort’un;t ly Tle o d
dance of cotrees Obscminla )i r); '\C],l\tzh(‘)ut: using special region of wavelength TTJZ ’ vog*gleﬁil-
Kurucz may be the Causeg Tl ‘lﬁglol} of cool stars which is discribed.in ; fl}a;;lj {
and, t.herefg)re, the nletw]li.c-t- 1‘e IS}fnthet,lc fluxes was decreased in this ;v v lneW a- o
The new fundarental Cch' ‘-l 16.35.'01- cool stars were received that equal t me e;llgtl1 regio”
elements with usin | cua,c_t.eust]cs must be used to determ; o nearly -1.0 c%ex.
g model atmosph ine abundances of chemical

SR .2 eres of Kurucz (]¢
radii R and luminocities L were determinated 1993). “The new values of masses M,

) and was calculated ac-
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SPECTRAL INVESTIGATION OF FIELD BLUE
STRAGGLERS

Irina V. Chernyshova

Astronomical Observatory, Odessa State University
T.G.Shevchenko Park Odessa 270014 Ukraine
chern_irina@yahoo.com

Field blue stragglers are counterparts of cluster blue stragglers. They was selected by
Olsen in base of specific Stromgren indices among bright metal-deficient early F dwarfs.

For some stars from this list was obtained high-resolution and high S/N CCD spectra.
Synthetic spectrum technique was applied for the specification of rotational velocities and
chemical composition of program stars. Special attention was payed on FBS with high
rotation and broad shallow lines with aim of comparison of their chemical abundances and
abundances of A Bootis type stars calculated with the same methodics. In general, 18
chemical elements were investigated. All metals show moderate deficiency. Most of the
stars show normal abundance of sodium. With the exception of HD35863 the ”normal”
lithium abundance also was found in HD27523, HD45042 and HD88923.

Main question was ”What is FBS?” We discussed three hypothesis that could be applied

for explanation of their nature: .
1) they are really blue stragglers with prolonged evo]ut;lon; ’
2) they are normal stars wich were born in metal-deficient medium;

3) they are an extention of A Boo stars towards lower temperaturc—.:. . .
Acknowledgements. The author is thankful to Dr. T.V. Mishenina for useful discussions

and Dr. S.M. Andrievsky for help with obtaining of spectral material and discussions.
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GNETIC
KICK ASYMMETRY ALONG A STRONG MA
HE PROCESS OF NEUTRINO SCATTERING
FIELD AN ON NUCLEONS

Alexander A. Gvozdev, Igor S. Ognev
Department of Theor. Physics, Yaroslavl State l'/niversz'ty,
Sovietskaya 14, 150000 Yaroslavl, Russia
gvozdev@univ.u-m'ya.r.ac.ru

Neutrino-nucleon scattering in a collapsing star envelope with a strong magnetic field
is investigated The neutrino mean free path and the transferred momentum asymmetry

' ] al 1 ' lthough neutrino-nucleon
along the magnetic field direction are obtained. It 1s shown that, althoug

scattering is not affected on neutrino mean free path in the envelope, it gives a compara-
ble contributi.on to the asymmetry with direct URCA-processes. Thus, neutrino-nucleon

scattering should be taken into account 1n estimations of a possible influence of neutrino
.. . . ; namics.
reemission processes on collapsing stal envelope dy

Key words: stars: envelope: collapse; neutrinos
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VARIATIONS OF THE OUTBURST CHARACTERISTICS
OF THE DWARF NOVA RU PEG

L.L.Chinarova, I.L. Andronov

Astronomical Observatory, Odessa State University
T.G.Shevchenko Park, Odessa 270014 Ukraine
e-mail: il-a@mail.ru, hilp://www.paco.odessa.ua/™ il-a

The photometric variability RU Peg was studied based on 15498 visual observations
from the AFOEV and VSOLJ databases in 1934 - 1999 yrs. (JD 2427762-51202). Th
scalegrgm analysis by using the method of "running parabolae” (Anclrono'v 19H9;' ! ; |
detlermmed the op?ima,l value of the filter hall-width At = 11.6¢ corresponding ’both ‘t)o :ﬁz
::;:;ﬁ::tjjf,d /—L\hte _]l]'aij;l\’(r“!\St&te. Howe\{er3 for the outbursts only, we have adopted slightly
bl-ightnescs focr lOS_mH‘. 1‘he clmra.ctenst'.lcs of 117 outbursts have been determined. The
S s l‘.nlzxe(fil\zz(t)iillcecl 11;\;\"11{& varies [rom 9™9 to 11™8, with a mean value
a cleﬁcieﬂC.y of large outbursts. Intsa\;lué ?:) Oalgef?;y&‘;“ﬁ in réther R (R icatin

The brightness outside the outbursts is 1179-13™5 mfitrlill;l()[rl&ef;:;x value 1265. Thus th

an value 12765. us the

amplitude of the outbursts may he very small
value is 1™9, ’

By using the extension of the wavelet analvsis to :

o LY uoing the ex i siet analysis to irregular time series )

e I Semi_an{i(ﬁuLcl;:Ogl-;gh.mfss variations ol the peak outhurst bright(ligjlO?E\e,,lﬁgfs);

tion ol the observal‘.ions‘ ;m l(oueisjl)Onds t.o a period P~ 23000d’ comparable V.Vith “ lg‘a—

of the run. Seeomy 02, (Sml;)lay >e attributed to much weaker outbursts at the | i uilﬂ

peak is very low. A s . 1l . “L')_Corresl)onds to P ~ 7404, However. the coher )egmn X
maller peak at 1800¢ corresponds to & smaller ;111]1fliiociele??:“(;é "

alle itude of 018.

One may l\OtE‘ lOIl - ' v 0‘ g €8ss8 a,t Lhe IlaCt ve SLBLC V th compare

. . | ) n b L i 1 1
[)GllOdS, llOWe\’el, th(? 13000 ])G(Ll\' iS Ielati\'elv Sth (& | - e | [ | l
o ! .. " Dg 1‘-

The interval bet
al between the i
1€ successive outburst :
P = S0'8 + g utbursts varies fr 20d
= . 2. . . rom . - 1d . e
C01‘1'esp<)ncling lO,Sajx(;cl )elL llo.m,s,_ deviation ¢ = 2643 The wa 3Pt to 1101 -with a mean
| 0 870, 2140 and 207 vavelet analys; s
I taking into a‘ccount’ e f{l(l 20700 days, similar to that for the by hysls shows p?‘ah
b oW Irequency resolution in th rghtness at maxima,
s one may conclude that, Lhere ¢ wavelet analysis.

. . are long-ter; Jati
al maxima and minima, §7erm variations of the cycle length, brightness
Y

V : ¢ y a,ttl‘ ] ;
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practically undetectable, despite its mean

ful to 205 amateurs from AFQOEV and
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WHY DID THE OUTBURST OF A0535+26 OCCUR IN
OPTICAL REGION?

N.I. Dorokhov, T.N. Dorokhova

Astronomical Observatory, Odessa Stale Universily
T.G.Shevchenko Park Odessa 270014 Ukraine

astro@paco.odessa.ua

and statistic characteristics of the optical outburst (Johnson’s B band)
+26 are presented. The outburst consisted of a
ation of one pulse was about 10 - 20 sec.
n time. The bottom brightness level
level of a quiet stage for the system.
outburst’s intensity amounted to 1.73
d are discussed.

The energetic
of recurrent transient X-ray pulsar A0535
great number of transitory individual pulses. Dur
only which is comparable to the 10 sec. integratio
between the pulses was stable and equivalent to the
The amplitude of single pulse at the maximum of the
mag. The possible reasons of its appearance in optical ban

Key words: Stars: Binaries, X-ray pulsars: Individual: A0535+426=V 795 Tau

ON AMPLITUDE VARIATIONS OF THE 5 SCUTI STAR
VW ARIETI

T N. Dorokhova

Astronomical Observalory, Odessa State University
T.G.Shevchenko Park Odessa 270014 Ukraine
asiro@paco.odessa.ua

time spanning of 16 days obtained for & Scuti type
| photometric campaign of 1993 was analyzed with
al behavior of five modes over time scale of

The data set of 164.9 hours with
star VW Arieti in multisite, multichanne

Fourier and wavelet techniques. The tempor _ ) e
a few days is compared. It is shown that mode coupling and amplitudes variations are

possible for this star. These features evidently occur due to rather high rot.at,ign velocity
of VW Ari. Further observations with wide time spanning are needed for this star.
Key words: stars: 8 Scuti: oscillations; star: photometry; Individual: HD 15163,

BDS1269A, VW Ari
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THE PERIOD CHANGES IN THE GROUP OF
ALGOL-TYPE BINARY SYSTEMS WITH
ASYNCHRONOUS ROTATION OF COMPONENTS

L.V. Glazunova

Department of Astronomy, Odessa State University
T.G.Shevchenko Park Odessa 270014 Ukraine, asiro@paco.odessa.va

- Algols are product of the mass transfer process and they display various kinds of activity
:J‘r.lcluc‘lmg the period §hanges. Some of these period variations are implied by the evolu)-
nl](:;ﬁ?; lfl;c;ccz?zesn ;l;cllr;(rllgmth]e n;ass exchEang]e,but the observatios suggest that additional
recha a : most cases. Livolution period changes caused by mass transfer
If\ld:r:t eolnjeussttafr1 00\1;:0[ ; (t)s C(Z]mp]amcinvoften de!:erminent for the case conservativc}al mass transfer.
et st flows a?; e (t>se1 to the gainer - both total mass ratio and angular momen-
m o bhe ¢ On.tz e Eimﬁ ant. .Iu th@ case for Algols, matter is flowing from the less
e ey onto th Szu; massive gainer, dominant increase of the length of P should
. _ ‘ . ouch a monotonous period change would b i st
ishable. However, large mass transfer rate (m =10"% > ‘YOL‘I  Jo most FgTILEr
O-C change detectable on the time scale of d _dm MGW— ) 18 needed for prodyagye:
larger for the non-conservative transfer whiche Zzuﬁ'i‘hls ta ue ol 1 would hiave to bepvn
course of O-C. Large m occurs only in the initial lc .
1tial phase of the mass transfer before the mass

ratio reversal. It means that t}
‘ ‘ a e number of Algols with 17 still ki
observable period changes is expected to be smgﬂlS with 7 still high enough for producihg

1 (Tll.e gl.'c.)'up of Algols with asynchronous rot
9)'9) is differ from other Algols having higher

main stars than necessary [or synchronouf ' 1t § .
help understand the nature of this asynch st
other Algols. The period changes for '[‘(')Ll(l)‘nl
SW Cyg and U Sge (Simon,1997a,b), U CepS

principle, lead to more complicated

ystems of this group RW Tay (Simon,1998),

such as monotonous in
crease of period with
such a behavio - i i Short-term ju |
such 2 bel Stmt::rtlcl): qulclla,granls (the third body, the AIJDPEPS;; e possible reasons ¢
O e o ure ol the cool loser) do not allow to e\’plauingb&ele tl?eory’ odeaion o
. o > 1aviour of this feature in
We heve been cont;
itinued the study of per

c(13.@111, S Cnc, RW Per) wiht large vafl T the sy 2nges of ofh

lagrams have a complicate character
above menntioned systems.

. er systems of this gr RX

ue of i . ot this group (It

bt?t ;:Z asl)'nch.ron'lsm factor. The kind c%f th[e (O—C
whole is similar to the diagrams of the four
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ABUNDANCES OF HEAVY ELEMENTS IN SIRIUS
V.F. Gopka

Astronomical Observalory, Odessa Stale Unwersiy
T.G. Shevchenko Park, Odessa, 270014, Ukraine,
gopka@lens.tenel.odessa.ua

The abundances of heavy elements (Z;29) were investigated in the atmosphere of Sirius

A. The Copernicus UV spectral atlas were used. Careful comparison of calculated and ob-
e lines of heavy elements, which was not investigated

served spectra permit us to identify th
{ these elements were determined with the

in Sirius spectrum earliar. The abundances o

automatic spectrum synthesis method.
Our results, and results of earliar investigations of this star permit us to claim that the

abundance pattern for Sirius consist of 43 chemical elements — the highest level of comple-
teness for Am type stars.

Key words: stars: abundances; individual: Sirius
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V.L. Khokhlova?, N.G. Shchukina®, D.L. Lambert*
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ance determination of A and B components of
elle spectra with S/N;100 in the wavelength
We found new

results of abund

lution CCD ech

lescope of McDonald observatory.

We report the preliminary
SB2 star 66 Eri from 5 high reso
region 3700-9600 A taken with 2.7-m te
orbital elements of the system.

The identifications of spectral
spectra with synthetic spectra of the co
Atmospheric parameters of the compo
equivalent widths of iron lines. NLTE correct

: ents.
values of atmospheric parameters of compon _ )
The abundances of elements were determined with the method of spectrum synthesis.

Hyperfine and isotopic spliting was {aken into account for several elemen.t;s of iron group

and for barium. The components of 66 En are very similar in any physical pa.ramet;ers,
' ts is peculiar

exept the chemical abundances of t 1e components 18 pect

heir atmospheres. One of tl
star with large overabundances of heavy elements.

aries; stars: AD; stars: abundances

sasis of comparison of observed
d for the whole observed region.
n the base of analysis of
t. We found the

lines was made on the |
mponents, calculate
nents were determined o
ions were taken into accoun

Key words: stars: bin
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‘

BLOB PARAMETERS FOR ACCRETION STREAMS IN
MAGNETIC CATACLYSMIC VARIABLES

Alexander V. Halevin'

' Department of Astronomy, Odessa Stale University
T.G.Shevchenko Park Odessa 270014 Ukraine

avh@im.odessa.ua

We describe a study of the shorttime optical and X-ray variability some AM Her stars.
Optical observations in WR and UBVRI bands was obtained on Shain Mirror Telescope and '
AZT-11 of Crimean Astrophysical observatory accordance. X-ray data was retrieved viaIn-
ternet from HEASARC, NDADS, MAST and HST databases. This observations cover wide
energy range and allow to investigate different sources and mechanisms as product of accre-

tion i gnet) ‘ . ; . :
on in magnetic cataclysmic variables. Except quasi-periodic oscillations. this observations
]

l : ‘1he 7 Ta : .
vest described by shot noise with an exponential decay. This shot noise interpreted as the

product by inhomogeneous bloh accret; . ) X
1997). © ob accretion (Kuijpers, Pringle 1982; Beardmore, Osborne

In order Lo investigate this effects, Lhe orbital
removed from the light curve. This was done by
fit. The parameters that : ..

; an:e“p “"l‘thLT‘S that describe the emission are the shot rate, A, the initial shot height, '
» and the shot decay time, 7. The last can be Tmi N °

_ . ’ AL an be deter . \ :

?.l.utlocon‘e_la.l,lon function (ACF) of the detrended dathllmned from the 1/e time-scale of the
the sl lme-s P recar e

10t tume-scale 7 represents the characteristic emitting time of a blob of | gth L

| b of length L,

then 7 is just the time it tak
i : 1t takes the blob ¢ o _ -
estimate L from > to fall through the emitting region. Thus we can |

(1)

ﬁ'OIIt, and the factor of 1 /4-arises from the
S re

Emission measure of

and othgr long-time-scale variability were |
smoothing the light curve by polynomial

L~ 'Un'T/‘l
where vg is the free-fall velocity at the shock

strong .shoc.k conditions. The shot height, A, i
the emitting material in the blob. on

S ~nly (2)
r[’hus a knowledge of the electron number densit
V', of the emitting material per blob to be mldy’ "
. In the full report we wil] compiled and coa N
blzlghtness— and polarizalion rate- dependei ;“
with different values of the magnetic field “ace
and many over properties. R
Acknowledgements.
S.V.Nolesnikov for helpf

would allow ap estimate of the volume,

var -
LCL.ed re[sults for bloh properties as phase-
1clions for . : ;
et S 1or magnetic cataclysmic variables
JON 1 .
L rate, distances hetween components

The author s thankful to N

ul discussions. l\/['Sha’khOVSkO% I.L.Andronov and
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ON EVOLUTION EFFECTS IN INTERRELATION OF MASS

STARS OF CLOSING BINARY SYSTEMS
V.G. Karetnikov*, A.M. Cherepashchuk?

1 Astronomical Observatory of Odessa Stale Universily,
Odessa, 270014, Ukraine 2 P K. Steinberg State Astronomical Institute, Moscow, 119899,
Russia

dered the correlations of mass ratios of the binary system components

We have consi . :
with component’s masses M1 and M2. It was found that contact and semi-detached ecli-

psing binary system stars show the reliable correlations of mass ratios q with the masses of
components M2. For more massive stars, the ratio of g-value decrease with M2 decreasing

is slowing down, similarly for both groups binary systems.

Key words: stars: binary: stellar evolution

ESTIGATION OF IRAS 2000442955
(V1027 Cyg)
V. Mishenina?, Vladimir E. Panchuk?

SPECTROSCOPIC INV

Valentina G. Klochkova', Tamara
1 Special Astropht sical Observatory og the. Russian AS,
Nizhnij Arkhyz 3571 47, Russia ..
2 Department of Astronomy, Odessa State _Umperszly
T.G.Shcvchenko Park Odessa 270014 Ukraine

astro@paco.odessa.ua

tified as variable star V1027 Cyg

2 92955 source iden .
Sy — 35000, S/N > 100) obtained

Spectral investigation of IR

i ' rvati — 13000 and R
based on high-resolution observations (R : ' '
weili]j( ainezlllgellleress;etztrometers LYNX (Panchuk et al., 1993) and PI‘ESI(Panchuk. Ztoe;lt,
1998) 6'[’ 6-m telescope of Special Astrophysica.l Observatory of RAS has been carr:le | d,
The atmospheric parameters, radial velocities, abundances of 16 elements were derived.

' ' arbon abundance
The estimation of vsini value was performed. Obtained value of the ¢ ,

Y. Ce, Eu and results of the analysis of polarimetric da.ta, allow
s sl Id be a semiregular variable object (Arkhlpoya fezt
large IR excess is likely due to its position within

some overabundance of Zr; .
to make a conclusion that this star COU'
al., 1997), probably in the AGB stage. Its

Galaxy plane.
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NUCLIDES AND THEIR EVOLUTION

N.S. Komarov

Astronomical observatory, Odessa Slate Universily
astro@paco.odessa.ua

The problem of explanation of the "earth” Mendeleev’s table or of abundances of nucl-
des in other objects of Universe must be accounted with theory of the origin and evolution
UN.IVER..SE. The precise determination of chemical abundances in various objects of the
Universe is the key fpr our uderstanding of evolution of all objects in the Universe after Big
Bang. A problem of determination of abundances of chemical elements and their 1sotopes
in atmos;ﬂmrgs of stars by the model atmosphere method is discussed briefly. The methods
,Of determination of [undamental characteristics of cool stars (
Ll;fg;eszlbﬁtccisgl\:;]tgi ]l]gegd, il;lett]a.lhc_ltiels‘ [Ffa/ H] are discussed. T.h(? chemical composition of
I o o the result gt evolu'tlcgn.of all nuclidies heaver “He ( with the

» possibly, ol most ligth nuclidies - ®Li, "Li, 9Be, '°B, !B, In the analysis of the
.resu]l‘s of chemical abundances in the atmospheres of cool giant’ stars of g \ it
s necessary to take into account the belonging of stars to vari to b S‘?Cluenc‘_”
(Korotina et al., 1989, Korotina et al., 1992, Komarov et al 10{1598 e Starf'ormatlon
evolutionary status of a star can be determinéd from its’ )oa't.', ) one eVOll_ltlon- '
at the same locus of H-R diagram can be located sta;‘s bro l0111' . tl'le ot o
evolution is affected by distinctions in masses and initial Il)roc'eeclmg dlﬂ?e%.e'nt e
matter. The best position seem to have those stm‘ ‘1 -C ol Composition of protosta
dynamical groups. ars that belong to the open clusters or

The abundances of ~1 ' 'S 10 Viein

The row dotn tempggact)fl :;ooi l‘g;\?ilz; s:r?il Csruz \{IICIHIty of Sup have been determinated.
luminosity of ~1500 G- K. M gia,.not ) ,wel-e Ob;u.)ulent-'veloc.:lty, radius, mass and total
al., 1992, Komarov ef ol 1906), Th memmdtc? alélefl (Korotina et al., 1989, Korotina et
sters and moving groups of various ages were d 'tes‘o .glant stars belonging to 27 open clu-
for-old stars amounts from 0.0 o 0 4 o e [e erminated. The dispersion of metallicities
1t is assumed that (he division of giant‘ S,tar for 3‘/.0}1n.g stars a?mounts from 0.1 to -0.1 dex.
to their division into two ages’ groups or ints 1tn \'mlmty Sun 1}11;0 two groups corresponds
The processes of miing in A med(i)u wohst.a.r fOl‘l‘né?thH flashes localized in time.

e\folutlon. It should be noted that T " m lave been increased in the course of its
with the growth of metallicity. It is sl;zown tlles;e.SLa.brS for‘the same spectral type increases
of metallicity too. The masses depend neith:ﬂ.L lfh.e ' luminosities increase with the growth
most rmpressive result is that cool giant sta,r;? t~he spectral type nor on metallicity. The

In the spectral region from G5 to K5 have

masses statistically less then sol o) v mpared
! . ! y le ar one, and ; P
with thot o i . consequently, these ha e the ages co I

the effective temperatures
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THE DISTRIBUTION OF COOL GIANT STARS WITH
VARIOUS KINEMATICS AND METALLICITIES IN
VICINITY OF THE SUN

N.S. Komarov N.S., L.V. Korotina

Astronomical observalory, Odessa State Universily
astro@paco.odessa.ua

On the basis of our catalogue some characteristics for roughly 1500 disk giant stars
with various metallicities [Fe/H]= lg(Fe/H)-lg(Fe/H)® of spectral types [rom GO0 to M4
and their space distribution have been examinated in order to investigate the dependenses
between their location, spectral type and metallicities.

The distribution of stars with metal deficiency have maxima in the region of sp‘ect.ral
type from G7 to KO and from M1 to M4. Stars with §ola1' n'letalllc.lty are obierved in the
region of spectral type from K1 to K5 with some maximum in spect.ral type K3.

It is assumed that the division of giant stars in vicinity of Sun into two groups corre-
sponds to their division into two ages’ groups or into two star fOl’l?la,UOIl ﬂas-116§ IOCELIIZ-GCI mf
time. The processes of mixing in interstellar medi.um ha\:'e been mcreased.m Lh(.e couﬁset‘o
its evolution. The goal of this work s studying of kinamatic and morphologic characteristics

' ith vari tallicities and spectral types.
of groups of giant stars with various meta L
gThe kinematic characteristics of cool giant stars of oxygen sequence in vicinity of Sun

was determined for these groups.
The distribution of stars of various m'e.ta
studied. It was received that slow velocilly st

llicities and various space velocities Vp was
ars V,,<60 kms™' - the stars of Galactic

- 50 lems—!
distribution of [Fe/H] near -0.2 dex. The stars w1L1.1 V,!,>60 kms
ly even distribution. The space distributions of stars

ot isk are nearly
from rectangular galactic coordinates and from distance from center of solar disk )

] ‘ -allaxes in the
i ] ' - tematical errors between the par allaxes in
indentical and symmetrical. There are no sys : s in
s;s:(?mlgaofa;oriyarov et al. (1996) and HIPPARCOS. But, 1n some stars the considerable

random errors was observed and they can’t b.e e>fp'la‘1ned by Lﬂhzrst?él? lall)lsmtztl(;)[]lle. our

We have to believe that cool giant stars 1o V].Clmty.O[ oun (;]ﬂ ) Ous% be studiged b);
Therefore. the abundances of chemical elements lfl their a-Ln'flOSP flre:ITIlT; hysical approxi-
the same ;nethod, same observable material, same input physics and same phy

mations. The conclusion about evolution of chemical elements and their isotopes in stellar
s. Th

stage of evolution may be made only in this a case.

disk- have maximum in
-the stars of Galactic galo- have near

Ref .. oo il
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THE NEW SPECTROPHOTOMETRIC STAR CATALOGUE

N.S. Komarov, N.N. Zakozhurnikova, M.G. Arkhipov, 5.1 Belik, E.A. Depenchuk,
A.V. Dragunova, V.F. Karamysh, L.E. Kantsen, L.I. Orlova, V.D. Motrich,
A.F. Pereverzentsev, T.V. Shevchuk, A.G. Cherkass, R.I. Chuprina,

V.V. Kovtyukh, I.F. Dulapchi, S.A. Korotin

Astronomical observatory, Odessa State University
astro@paco.odessa.ua

»The new energy distributions [y in spectra of 435 stars in wavelength region from )
325 to A725 nm are obtained. The observations for "absolute” stellar spectrophotometry
have l>een obtained at mount astronomical station "Terskol” (height 3100 m, Caucasus)
in 191‘3-1988 years. The method of "relatively-absolute” spectrophotometry '\’VELS used to
obtaine the spectral energy distribution. The stars of comparison were o L 'r:y B Ari, v On
a Leo, n Uma, a Aql, a Peg, 3 Cmi, 6 Leo and o Oph. The E, of all sta.rys :)f COIll;)ZI‘iSOI;

were in the same system as a Lyr (except for 8 CMi and @ Leo which spectral distributions

were in Lhe syste ar i ' I

wete In the I;\/d itm. ,of stteu; ﬂ Ari and a Leo respectively). The analysis of various mistakes
! was took in account. The comparison with other Catal

[ormer .U bSR was made. It should be noted that both the ob 1t

measuring in our work are similar to that in the above cato

mechanical systems were v

. ised as well as analo :

T aen o : logous procedures of observations of stellar

e r(md(;m ei:(l;:‘seqlrleat calculations. Only the register electronic devices were modified

i mon O‘.[ " Sl)eoctm)e 1esx;ltrs of all Catalogues are nearly equal 2-3% (to 5%) in thf;
rum and 5-10% al, the edges of the spectral bands - near ultraviolet

le’l(l near infrared regi oweve { f S al
ons. H / y | thor

h 1 \ . g W r, the Of spectrophotm Ietl‘y I‘eSLl'S Ol Va[.OL .
as la ge dlSleELIlC(“)S (Ll[) to seveml CIOZGUS (' | 1 e lil s

The energy distributions ; ) per cent sometime
t iergy distributions in spectra of stellar radiat; e 1 °
system (Komarov et al. 1978) ation are reduced to the OAO Vega

. In order to ex
new Catalogue relatively to ot © excl

her Catal
for wich o st 1 secondan
. n g ¥ "
e system of primary and secon

The graphic meth
od has been used for imi
calculation. Obviowslv err ed lor preliminary analysis befor Ao
sly erroneous data have beep excluded n)a,lnely(?f(’)’le inging or in ccllabtt a

- : £l ) ) ) 7t "springing out”- dots:
ihe resulting catalogue has been 1‘<-:'C()l:d\(:czll Veler;g tlh or in stellar magnitudes etc.
No svst C - on disk -

o systematic divergences from ipitja cahlogues\:tteﬁ &n((ll comprises 435 stars.
€ re ound.

The Catalogue will be : :
gue will be published in the next issue of the Odessa Ast . 1 Publi
a Astronomical Publica

ogues [y of the
servational technique and E)
alogues. The same optical and

| ”(I'\Om&rov et al., 1983, Komarov et al.,1995)
dary standards was used.

"yt » )
tails”, displacements of some parts in

tions”.
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THE ATTEMPT TO TEST THE VARIABILITY IN
TIO-BAND IN COOL GIANT

N.S. Komarov, N.I.Dorokhov, T.N.Dorokhova

Department of Astronomy, Odessa State Universily, Odessa 270014 Ukraine
astro.odessa.ua

Accordingly calculation of synthetic spectra cool giants by using of various grids of
model atmospheres and various of fundamental parameters was shown that dissipation of
acoustic energy and bombardement of high energy particles of TiO molecules can be sources
of temperature "inversion” and nonstability of outer layers this stars. These effects and
large relaxation time of TiO molecule leds to non-LTE values of their partial pressures.
The various types of variable stars among cool giant have been caused correlation between

periods of pulsation and relaxation molecules in their atmospheres. In 1993 the testing
{ outer layers of cool giant HD73665 was made at the Mt.

observations on variability o :
y. For simultaneous observati-

Dushak-Erekdag station of Odessa Astronomical Observator
ons in TiO-band and Johnson V-band was used a split prism in dual-channel photometer.

. . . . gt ot 4] D_1¢ :
The observations showed quam-perlodlcal variations at time scale of 2 12 min.

Key words: stars: cool; stars: giants

THE EFFECTIVE TEMPERATURES OF K-GIANTS

i d N . 1
Vlasta V. Korsak', Tamara V. ._Mlshemna

1 Department of Astronomy, Odessa Slate Un,i"t')crsity
T.G.Shevchenko Park Odessa 270014 Ukraine

asiro@paco.odessa.ua

on the ratios of the line depth which are
hanges. Such calibrations were used {or .various stars (Gra‘ty,
the high resolution spectra of I\-gxapts,.we selected .2()
pairs of atomic lines and derived 20 analytical relations for the detex:mmat;on (:)f eleectwe
temperature. Our calibrations constructed for 5000 < T.q < 4000 K and for abundances

from 0 to -1 dex. The abundance dependence is taken [rom. the .Kuruc'z"s (1993) mode‘ls.
We deternﬁ;l;a T.q for Arcturus on the high resolution high dispersion spectra obtained

at different times.
Acknowledgements. The

The spectral classification of stars based

sensible to the temperature €
1994; Kovtyukh et al., 1998). From

authors are thankful to Kovtyukh V.V. for helpful discussions.
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ON THE PHENOMENON OF NONVARIABLE
SUPERGIANTS IN THE CEPHEID INSTABILITY STRIP

V. V. Kovtyukh

Astronomical observatory, Odessa State Universily
astro@paco.odessa.ua

.The discovery of great number of nonvariable stars (NVSs) within the Cepheid instability
strip by Fernie and Hube (1971) and, independently, by Schmidt (1972) was a great surprise |
_for Yesea.rchers. Since then several attempts have been undertaken to detect some anomalies
in NVSS that would explain their peculiar behavior. No differences of significance are found
}?Ot\llmtelsllimglggg.bu;]dances (Schmidt et al., 1974; Luck and Lanibert, 1985; Andrievsky and
: yuk 11, . ). In thfi latest work the f.olllowing possible reasons of NV Ss constancy have

een analysed: low helium content, duplicity, dissipation of pulsation energy. Conclusion

made is that none of the above mechanisms can be responsib]
number of NVSs in the instability strip.

Meanwhi imple :
ted ?i?f;ehcilg,t zT sm;plc and rather natural explanation of the ”phenomenon” can be sugge-
Cepﬂddé th(;r]e cjjfst:';grz?sﬁ;(uno“in t};a‘tli“ the frequency-period distribution of galactical
. X185t m located at the r . ‘
genitors of Cepheids is O-BS MS dwarfs. ne resonance period of & 9 days. The pio
However, mass function of B-stars
Cherefore, the 9 day gap in the Ce

by the lack of 5-6 Mg B-dwarfs.

Asis kl’lOWﬂ from the tl 1 m Ce d
| : 1eoretical oclelling 0) P el p
the fund&mental mode and the second O\’Cl’tO[leOCC h o llls
C NI

but to suppose that the ¢ '
1€ resonance 1s not only capable of amplitude decreasing but may also

completelv suppress pulsatio
etely . ation (see Butler, 1
as NVSs in the instabilit Strip. ) 998). These would-be ”Cepheids” we observe

Thus, the first mechanism
destabilizing effect of the 2-nd overtone on the [

The second mechanism deals with the i i
small (< 0.™5 V) amplitudes. stab

Thus, two mechanisms that su

existence of nonvariable stars witl

e . lil] the Ce )h 1 1 < .
non\g?“'a,]:)les may be situated everywhere thrl (;ld instability strip. It is concluded that
the vicinity of P,/ Py resonance. oughou

: by t the instability strip but preferably in
he analysis of the observational d

e for the existense of a great

dose not show

any significant minimum i
' m in the 5-6 Mp.
pheids frequenc " epline

y-period distribution can’t be explained

ations, a resonance between
rs at about 9 days. Nothing remains

acts near o .
ar the critical period of 9 days and is caused by the

iy mental cycle (P,/ P, = 0.5). ,
ity of the fundamental pulsations with

ata confirm
s the explanati
Xplana
References 1 Hon.

Andrievsky S.M.. Kovt

, <y S.M., tyukh V.V 19 4str
Butl?r R.P.: 1998, Astrophys. J. 49496‘3’11"3‘5[,01”1'
Fel-,lnel. J.P., Hube J.O.: 1971, ‘-.-131-,.01,/;%. ..] 168. 437
un]C.\ 'zl..l;., I:a,mbert D.L.: 1985, Ash‘ophys.’] 2‘:-)8 (".“
schmidt E.G.: 1979, Astrophys. J., 172 6?.’9' K o2

Schmidt E.G.. Rosendhal J.D., Jewshury C.p 1974
, P 1974,

ords: stars: nonvariable; st

and Space Science, 245, 61.

)

Aslrophys. J., 189, 293

Ney w
ars: Cepheids; stellar:

pulsation

Cepheids with P ~ 9¢ have masses of 5-6 Mg. |

-1
ot

»The Universe of Gamow: Original Ideas in Astronomy...”, Odessa, August 16-22, 1999

JISOTOPIC ABUNDANCES OF MAGNESIUM - *Mg, BMg,
20 g IN THE ATMOSPHERES OF G-K — GIANTS

V. V. Kovtyukh, N.S. Komarov, S.M. Andrievsky, [.I'. Dulapchi

Astronomical Observatory, Odessa State Universily
astro@paco.odessa.ua

Jsotopic abundance ratios are regarded to he a powerful tool in the application to the
stellar evolution studies. Especially it refers to the investigation of late giants, where
obtained abundances of isotopes for some elements can much say about physical processes
operating inside these stars and their evolutionary stage.

For the present study we selected the following giants having the different level of chr?;
mospheric activity: BS 165 (K3 111), BS 168 (K0 Illa), BS 92990 (IS0 IIIb), BS 3705 (K7
[11ab), BS 4301 (K0 I11a), BS 4932 (G8 [11ab).

RETICON spectra have been odtained with AURELIE spectrograph.on the 1.52-m
telescope of the Haute Provence Observatoire (France) in 1999. The resolving power A / 6\
~ 66,000 and signal-to-noise ratio & 500 for all the spectra. The observed wavtalength rfgxon
was 510.5 - 516.5 nm. Preliminary reduction of the spectra has been done using [HAP and

DECH20 packages.

The synthetic spectra were calcul RSP code described by Tsymbal (1994,

1995). Special attention was paid to accurate modelling of the isotopically shifted‘ MgH
lines in the vicinity of 513.4 nm. For this purpose we specially ca,lc.ulated the ogcnllatm
strengths for corresponding {ransitions 1n MgH molecule and these oscillator strengths were

also tested using observed solar spectrum.

. R ic abundance ratio
An accurate estimalte of the 1sotopic abun : -
o of the chemical composition strongly depends upon the adopted atmospheric model

parameters. Effective temperatures T.q, surface grzwitie§ logg a‘.nd meta.lhcmel:§ EIF:I/ A [(z:
the program stars were derived using various methods (in particular, we applied the ne

method developed by Komarov et al. (1996))- A
Obtained results on isotopic Mg abundances 10 Programi

ated using STA

s, as well as reliable determina-

tars are briefly discussed.
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TRANSCENDENTAL NUMBER 7 AND CLOSE BINARY |
SYSTEMS )

S V. Kotovt and V.A. Kotov? I

LGeneral Physics Instilule, Moscow 117924
2 Crimean Astrophysical Observatory, Nauchny, Crimea 334413

An existence of monochromatic gravitational wave (GW), with frequency vg, in Uni

. N . . 3 . . 3 . 0 . i

verse might be established by its influence upon close binary systems (CBSs). The relative |

number of such systems, revolving in resonance with vg/2 (and harmonics) must be

:E,malllcir than expected for random frequencies. And vice versa, frequencies which are "per-
tectly” non-commensur vit : y ' ] “ i

y nsurable with »g/2 (and harmonics), might show a substantial excess

kI
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INVESTIGATION OF THE NON-STATIONARY
ACCRETION DISKS PROBLEM

Galina V. Lipunova!, Nikolai I. Shakura®

1 Moscow State University, galja@sai.msu.su
2 Sternberg Astronomical Institute, Universitetskiy pr., 13 Moscow 119899 Russia

The non-stationary accretion disk equations are solved analytically as applied to the
disk with the fixed outer radius. Two principle cases are considered: standard alpha-disk
and the advection dominated accretion flow (ADAF).

The first case implies a non-linear diffusive type equation which is solved by separating
variables. As a result the power-law variations of accretion rate with time are obtained
for the standard disks. The vertical structure of the disk with different opacity regimes

of bmames. The m-number is supposed to be a factor which can ensure such a perfect
anti-resonance for CBSs.

It is found that revolution of 273 super-fast systems (CV’s and LMXB’s) is indeed mo-

dulated by a {requency of 103 + 3 pHz. This effect can easily explain the presence of

the famous "gap” in distribution of CV’s (I ;
: n of CV’s (lor per ~ ‘ :
P o~ 102 min and =~ (for periods P = 160 min) and maxima for

! 0' iI . iS l‘ S t iS S 1) O L 1 ] '
\'\’thh I'CVGELI ]Tl()(llll&thﬂ by a hidden Pel‘iOd l G — 159 5 i 0 8 IIII'IIIJ | IIOC Ile'(;ll.lell(lzy Ol[.a
o . . ) .

I[1)épothet1ca] quasi-GW, thereflore, equals 104.5 + 0.5 ulz. It coincides fairly well with

requency = 104.] Ty e . - air

- ir: lu?)jiynols/?ty vwsiomiiigs IL[IIZ, Ple}"xgﬁ/ detected in oscillations of the Sun, and later or
Yy valld ol severa N’ A o . ] .

nificance of the vg (1) oscill s. These facts strongly support cosmological sig

ati o 1wl g
of the Universe, or just Small-mmnlgllli'tiliepljt'te}mflight represent a relic quasi-GW emission
am eriodic Huctuations of the Newton constant G-

[\ C'l UJ ! ) 3
e St 8 . 0 G I ()

(Thomson scattering and [ree-[ree absorption) is involved. The transition belween these
two regimes during the source evolution is investigated.

The ADAF case yields a linear diffusive-type equation and the exponent-law variations
of accretion rate with time.

The model can ke applied to the flaring binary so
soft X-ray transienté.

Acknowledgements. The work 1s su
nomy” (1.4.2.3 1.4.4.1)

urces such as cataclysmic binaries and

pported by grants: RFBR No 98-02-16801, STP " Astro-

. : : - Jes hinaries: - nova : ic variables
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RELATIVISTIC STELLAR CLUSTERS

Marco Merafina

MODELING OF VISIBLE
SPECTRA O
GJ51 AND GJ111 ¥ TWO M DWARES

Lyubchyk Yu.P., Pavienko Ya. V.

MAO
Golosiiv, Kiev, Ukraine

Department of Physics Rome, Italy

Star clusters with very high density may play an 1mporta.nw1.: role 1r; 851(3?13}dcr11]u1<:
: of particular galaxies. This role is strongly inﬂuenc.ed by rela.tllfistlc insta }1 i [) N ut. f
be reached at different critical densities under part.xc.ula,r'condlLlons (elgl the (;rm'a uzn}nla
massive black holes in AGNs). On the other hand 1t e:\'lsts the pos§1 >'1 1L:\%lto 1av§:zl_ls ‘::'L) e
relativistic clusters with arbitrarily large central red-shift (z?.nd g%nsit.yt}). 1et e;l!Llillll )1}12:;
and stability of relativistic clusters described by 2 1\-'Iaxwellla.n] with i; cu io litergture,
space is discussed. The results are compared and contrasted with ones existing in .

This paper deals wit] i
als with modeling of optical ‘ '
(MG.5). The sensitive : hophical spectra of two M dwarfs GJ5: 111
influence of log(g) ness of spectra on the effective lemperature w Jb_l (MS) and GJthe
M g(g) on m9dels of atmospheres was verif ©was §Lucl1ed as well .
ke structures were considered a eriied. Models with chromospheri¢

: so. Effectiv _
optical spectra of GJ51 and GJ111 are 33001‘{‘9 temperalures obtained from the fit of the

S —.‘ 2 s e ~ c ‘) & .

SLUG-8146A, G688-6728A and 6033-6123A "1 2900K, respectively. Spectral regions

(JOLA) and line by lige - L2JA were simulated using both the j Ing

aprosimations aiv Y a_.pp.mmmahons (for the Pleg 1998 Lina 1 1 the just overlapp!
Acknowledgements. The buical spectra of late M-dwarfs.

authors are thank
of observed spectra a e thankful to M.R.Z : :
O 0bs! a and . Allard . -IL.Zapatero Ozorio for the -ovided
in digital form, respectively. @ and P. Hauschildt or ohe bt

for providing model atmospospheres

objects; active galactic nuclei
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STRONG CHANGES IN PHOTOMETRIC BEHAVIOUR IN
THE CARBON MIRAS

Vladislava I. Marsakova

Deparlment of Astronomy, Odessa Stale University
T.G.Shevchenko Park, Odessa, 270014, Ukraine

vlada.marsakova@usa.net

In our work cycle-to-cycle changes in the light curves parameters of C and S Miras
are analysed. We have used amateur observations from AFOEV and VSOLJ databases to
obtain the long time series. Methods of the analysis are analogous to ones described by
Andronov and Marsakova (1998). '

.A]l C and S stars show greatest scatter of the individual cycles characteristics as a
periods etc. Significant changes in the amplitude and shape of light curves have been
found. For example, Y Per shows 3-rd degree changes of O-C till J.D. 2448000. Then light
curve bece?.me like to semiregular and the half-period waves appear. In the some stars a
strong variations of mean brightness like to S Cep (Marsakova, 1999) were detected.

There ar s wh Lt : :
e are some moments where photometric behaviour changes radically also exist. In |

these moments double maxima a ]
. v a appeare, amplitude and O-C behavi t
the mean period not vary strong, | © bebaviour changs abr phCft

Correlation analysi Tt Loht
: analysis show that light curve changes are interf@lated hetween themselves

but the correlation differ {rom on

but ation es calculated [or the M-Miras (Marsak

1997a; Marsakova and Andronov, 1997h; Andronov and M * Matsaoum and Andronet
These peculiarities may

of the pulsations.

Ac_knowledgcmenl,s. The author are thankfu)
dashkina for helpful discussions.

be used arsakova, 1998).
- used as one of the experimental tests of theoretical models

to Prof. I.L. Andronov and Dr. L.S. Ku
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OXYGEN ABUNDANCES IN HALO STARS FROM Ol
TRIPLET

Tamara V. Mishenina', Sergey A. Korotin',
Valentina G. Klochkova?, Vladimir E. Panchuk?®

1 Department of Astronomy, Odessa State University
T.G.Shevchenko Park Odessa 270014 Ukraine
astro@paco.odessa.ua
2 Special Astrophysical Observatory og the Russian AS,
Nizhnij Arkhyz 357147, Russia

Oxygen abundances for 15 halo stars through the O T 7774 triplet from high resolution
spectra (R = 25,000; S/N>100) obtained with echelle-spectrometer (Panchuk et al., .1993)
of 6-m telescope of Special Astrophysical Observatory of the Russian Academy of Sciences
have been derived. The effective temperature, metallicity and other paral.neters have bee'n
examined. For example, the effective temperature was [c.mn'd fron‘: the line spectroscopic
analysis (Fe I lines and Hq line wings) and photometric indices. ’I he- abundance aJxa!3f{51(sl
was carried out using both LTE and non-LTE conceptions. Ior {his aim we have speci .1e
erage [0/ Fe] value was 10.52 4 0.33 from non-LTE clet'er-
minations. The trend of oxygen abundance increasing with the irox? a.bundapce‘ decreaisin'g
was found. In addition to the sample of our program sFars we also involved mﬁhe analysis
24 targets from Cavallo et al. (1997). For their ol.-lgmal results we found L]l(i néltiesszll(r'y
non-L.TE correction. The comparison of our data with the results of other works (Tomkin

the oxygen atomic model. The av

et al,, 1992; King and Boesgaard, 1995).
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MASS TRANSFER IN BETA LYRAE AND
V1315 AQL = SS 433

V. V. Nazarenko

Astronomical observatory, Odessa Stale Universily
astro@paco.odessa.ua

We present 2D-numerical simulations of the mass transler in two very famous close |

binary systems: @ Lyrae and SS 433. The simulations were performed using the ’big
|)f1,1‘t.icles’ code by Belotserkovskii and Davydov and the stellar atmosphere models from
Kurucz's grid to set up the initial model of the upper layers of the mass losing star (the
'seconcla‘ry). near one Lagrangian point (L;). We used also the standard binary model
in calculations: the Roche approach of the gravitational mass, the circle orbit in binary
system, the synchronous rotation in binary. The grid and the a,v,erage cell size are 300 x 600

5-107" (here and afterwards all the dist ] i
' ¢ rwards all the distances will be given in units of ] '
respectively for both binary system. ° its of MoPPR) separeic

The main results corres; i : )
which is equal iults CO“‘_%SPO“d_”(lg the B Lyrae binary is great stream radius in this binary
The ot | o more than 55% from the average radius of the secondary Roche lobe
stream mov SRS . , :
C ng in Lhe mass gaining star (the primary) Roche lobe does not change the

stream radius that i op co
adius that is corresponding to Lubow and Shu model. The stream orbit around the

primary and form t o " }
104em=3 and o lhe"accmtmg disk. The density and temperature in one point amount o
m~ and 53,000 K. These values in t} P ;

) 1e stream are in t) g 1013 a3
45.000-50.000 I ) | : n the average equal to 10"3cm= and
) ,000 I\. The densily and temperature in the accretion disk are equal to 10%3cm™

and 40,000-50,000 K. The velocity i '
10, , : zlocity n the y ] ]
e Kenlot valuce internal domain of the accretion disk is close to
The simulations in the case of S§
and low-mass binary variant e
: ary variants. In these cases t} a P
amount to 0.60 and . . : e mass of the secondary a : imary
system distinct ah”;ilcl?oillo‘ ;md_ 12.1 in units of solar mass. These two varlil:nts of élél 43:3
distinct a each other by the mass transfer rate value. For low SS '4 3I3 it’ ‘[1 ag
lue. -mass oo 433, 1t's Mdg”

nitude amounts to 2. 106

the ohserved mas 107 solar mass per year and 10~ for massive SS 433 bi '
rved mass transfer rate amounts to the value of 10 11&88]"6 5 433 binary. S0

atue ol -

choose the massive variant
ass ariant as real. By such ¢
pose the massive v : - By such the way the it
su )J.ecl, in 5SS 433 system is black hole. The strean e E'L]
distinet {rom the 3 Lyrae system. The st e behay
to the primary. The stre
the interaction hetw

433 wer . .
were conducted (or two cases of mass: massive

solar mass per year we maf
lows to conclude that compact
ream radius are dor ?n 55 433 binary system &%
am orbit the primary and ecreased by 3..4 times {rom L
een the stream and {} y mov'es towards L,-point. The place of
the temperature equal to 570,000 K Théled ;T;?m ortbllting the primary is hot spot with

' “08ILy in the stream and the stream orbiting

the primary equal to 10131
¥ equal to 10'3-14 ¢y =3 T ‘
equal to 100,000 Is. - Hhe lemperature in the stream orbiting the primary $

Key words: stars: binary: mass tra f
wster; hydrodynamics simulations
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VARIATIONS OF THE PARAMETERS OF THE Ha LINE
OF EM CEPHEI AT 1986, 1990-93 AND 1996-98

Elena A. Panko

Kalinenkov astronomical observatory,
Nikolaev State Pedagogical University,
Nikolskaja, 24, Nikolaev, 327030, Ukrane

pea@aok.mk.ua

The results of study of high-resolution CCD-spectra of the variable EM Cep (HD 208392,
B0.5V, P=0%.806187) obtained at the 2.6-m telescope of the Crimean Astrophysical Obser-

vatory are present. '
We measured the equivalent width and central depth of the Hy line. o
86 and showed rapid variability from emission (o absorption in

H, was in emission in 19 ‘
alent width.

1990-93 and 1996-98 attached to severally smaller the line equiv

1986 1988 1990 1992 1994 1996 1998
! T T T T T T
‘T e
2k A
OF o o o 4
& -
ar ® [ § g o
e .
T [
1.0t ‘
[
G -4
NOS— Py .. .."
o
\ lM ‘: . ;
47000 48000 49000 50000 51000

JDh, 240000+

Figure 1: The H, line equivalent width and central depth changes

A.E. Tarasov who obtained and

.o thankful to Dr. :
7 to staff of Crimean astrophysical

The autho
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Author thank you Vel
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kindly gave the spectra.

observatory for help in work during o
Key word ectral lines: proﬁleS' stars: aclivity; stars: emission lines; Be-stars; indi-
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VARIATIONS OF THE PARAMETERS OF THE Ha LINE
OF 3 CEPHEI AT 1994 — 1998

Elena A. Panko!, Anatolij E.Tarasov*

U Kalinenkov astronomical observatory,
Nikolaev State Pedagogical Universily,
Nikolskaja, 24, Nikolaev, 327030, Ukraine
pea@aok.mk.ua
2 Crimean Astrophysical Observatory,
Nauchny, Crimea, 334413, Ukraine
tarasov@crao.crimea.ua

The last emission episode of the well-known pulsati bar ' ‘
: pulsating star § Cep (HD205021, HR8238,
B2I1I) began in 1990 (Mathias at al, 1991). d '

We use high-dispersion CCD spectrograms obtained at the 2.6-m telescope of the Cri-

mean Astrophysical Observatory between 1994
L ¢ 94 and 1998 to st . o bility
of the emission parameters. o study the long-term variability

Over the entire Vi J . : :
comonent stmcltnc obsilvmg pc‘euod, _Lhe line was in emission with a pronounced two-
ture and a small intensity above the continuum level. The equivalent weight

of the emission component kept, meaning near W=-14. The intensity of the Ho emission

fealure gradually decreased, while the profile shape remained essentially unchanged

Varialions of the ratio of the violet and red intensity peaks V /R of the full He line profile

show strong correlation with § ]
s . pulsation radial velocity o ith r '
velocities of the Ha absorption component and CIJ d)ox?lilﬁ D D, e e

differ from the emission component radial velocity. Tl

of the radial velocities of t .
(JD=24501‘;“\§1)0?;L28 Ofl t’éilg lflmssmn and photospheric components in one pulsation cycle
3 jual 40 km/s at zero pulsation velocity. Thus, the radial velocity of

the Ha line emissi

mission co ' -

envelope became Mounzllslonent floes not connected with the star pulsation. Probably, the
yrimary phot ) 1e f Cep companion and we observ 'l it phe
I ary photospheric profile and companion en e superimposition § Cepl

W, v alen _ _ velope line.
Ve show also the star radial velocity measured

sat.i.on ('P=0_".190485‘2, Pigulsky and Boratyn, 1992
orbital moving ephemeris. It is possibl ’ )
than ensues [rom the present signific

1992).

et are very close and systematic
1e difference between the meanings

on CII doublet and corrected for pul-
e, the syste)ndecr?a’ses quickly than it ensues frqm
ance of t} 1_Per1ast%~0n passage will come earler

1e orbital period. (Pigulsky and Boratyh,
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OBSERVATIONS OF TYPICAL, RARE AND UNIQUE
PHENOMENA IN CLOSE BINARIES WITH EXTREMAL
MASS RATIO

Elena P. Pavlenko' , Sergei Yu. Shugarov?, Valentina V. Prokol'eva', Vera P. Taraschuk?,
Lilia M. Sharipova', Yuliana G. [uznetsova®

1 Crimean Astrophysical Observalory
p/o Nauchny, Crimea 334413, Ukraine
2 Sternberg State Asronomical Institule, Moscow, Russia
3 Kiev National University, Ukraine

The new photometric observations of low-mass X-ray binaries, conlalning Black Holes
(V404 Cyg in quiescence and J0422+32 in mini-outburst), as well as of dwarl novae V503
Cyg and V1504 Cyg in different brightness states are presented. All these close binaries
secondary > 3 According to the modern theories

have an extremal mass ratio ¢ = Myrimary /M )
ns, which a seve-

they should show the common (or positive) superhumps — light variatio_ '
ral per cents exeed the orbital period during a course of supero.utburst (in SU UMa-type
dwarf novae) and during a nova outburst decline. Our observg.tlons show the a,z)peara?nc’cf
and evolution of common superhumps in dwarf novae, the ejx1stenf:e 9[ a rare I?eg.atxve

superhumps in these systems, and also the existence of peculiar periodic light variations of

unknown nature in both low-mass X-ray binaries and dwarl novae.

Ney words: stars: photometry: close binaries, X-ray binaries

THE
OSPHERES AND SPECTRA OF
MOIS)E%(I?EXI’S OBJECT (V4334 SAGITTARII)

Ya. Pavlenko', L. Yakovina' and H.W. Duerbeck®
' 1 952 wiv-22 A
' Main Astronomical Observatory of NAS, Golosm‘v woods, 252650, Nyw-22, Ukraine
internet: yp@mao.kiev.ua |
_ VUB, Pleinlaan 2, B-1050 Brussels, Belgium

’F Tniversity Brussels
ree University DTuss :
’ @uni-muenster. de

internet: hilmar
akurai object for several effective
{ hydrogen-deﬁent and carbon-ric.h model a,tmospl.)e-
log g =1.0 - 0.0 by technique of the opacity
bsorption. Observed and computed energy
ared for a wavelengths interval 300-

; ‘ [S
Theoretical distributions of energy it a spectrum o

temperatures are computed for a grid o ’
tes of Teq in the range of 5000-6200 K and‘
sampling with account of molecular and atomic a
distributions in the Sakurai object spectrum are comp

1000 nm. We show, that:
¢ The shape of the theoretical spe
o In the red part of a spectrum t.h_e mal : r
in a blue part an atomic absorption plays an impo

ctra shows a strong dependence on Tefr -

n role belongs to molecular bands absorption,

tant role.

4 ] ~ 5250-

» Comparison of the observed and computed spectra allows us to estimate Tes =3 50
5500 K of Sakurai object for April, 1997-

ool V4334 S

Key words: stars: atmosphere; stars: spectrumm, ndividual: V4334 ogr
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OPTICAL SPECTRA OF L-DWARFS

Va. Pavlenko

Main Aslronomical Observatory of NAS, Golosiiv woods, 252650, Kyiv-22, Ukraine
inlernel: yp@mao.kiev.ua

Theorertical spectra Qf L-dwarfs (Ter < 2200 K) for a grid of the "dusty” model at-
mospheres of Tsuji (1998) were computed. To fit the observed spectra of L-dwarfs we used
two additional suggections:

e there are some exira depletions of molecular species absorbed in the visible region of
L-dwarw spectra;

o There are (a few) additional opacity &k sources in their atmospheres;
)

A few kinds of k={(\) d ~ : - )
\We shou: (A) dependences were used to get "the better fit” of observed spectra.

o Strictly speaking, there a few possibiliti | .
spectra. ew possibilities to get the reliable fits of the observed

Additional (evristic) constraint
: aints shold be ; : S
conventional paradigma. used to get: the solution in the frame of the

We may ft obser
»served sequence of L-dwar
-dwar{ spectr ne | :
model. pectra using in the frame of our simple

At firt time, the region of 860 nm contained CrH bands are well fitted
GRS ed.

e Observad s |
equence of the L-dwarf spectra is the temperature seque
nce.

In the [ra ' ‘
rame of our approah we have founc

case of G122903. l the solution even [or the most complicate

Key words: stars: spectra; stars: L-dwarls
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PRELIMINARY ANALYSIS OF THE SPECTRA OF THE
»SPOTTED” ROAP STAR HD83368 IN THE LII
6708A REGION

N. Polosukhina', A. Shavrina®, M. Hack®, P. North', V. Tzymbal, V. K halack®

1 Orimean Astrophysical Observatory Nauchny, Crimea, Ukraine, polo@crao.crimea.ua
2 Main Astrophysical Observatory NAS of Ukraine, Kiev, Goloseevo,
shavrina@mao.kiev.ua
3 Department of Aslronomy, Trieste University, Ilaly, hack@ts.astro.u
4 Inslitul d’Astronomie de I'Université de Lausanne, CH 1290,
Chavannes-des-Bos Switzerland, pierre.north@obs,u'n.ige.ch
5 Crimean Universiy, Simferopol, Ukraine, vad@ccssu.crimea. ua

It is first attempt of spectra ToAp star HD83368 study in spectral region 6630-6730A.

o The quantitative analysis of spectrum star was carried out by the method synthetic

spectra using Tsymbal’s code STARSP(1994).

¢ The problem identification of variable spectral feature 6708A .by L'i line and idex}ti-
fication RE lines, especialy (Nd I, Pr 111, Ce 11, Ce [11, ...) in this spectral region

was investigated.
s, permit to use the method

. 3 11 file with rotation phase
o Observed modulation of Li line pro P spols and bundance

direct modelling of spectrum for calculations oflocation of
Li 1n spots.

Key words: Stars: abundances; Stars: roAp; Individual: HD 83368

ON WAVE
OBLEMS OF GRAVATI
CURRENT PROBLUTE - 110N

V.N. Rudenko

stitute of MSU,

' ~onomical In
ernber Astronom .
. . Moscow, Russia

Universitelskit prospect | 3,
detectors through the world n continious ope-
for long harmonical GW signals
ls. Besides there are three free mass 1nter-
he burst censitivity 107 This provides a

cryogenic bar

At present there are five s thr
( below 0,11 with sensitivity

ration (three at 2K and two _
up to 10-22 and 510717 for burst type signa

ferometers with few tenth MEED l')asef z stources . our Galaxy and close environment
possibility to search for GW radiation {rem

in the radius 10 - 30 Mpe. The accepted programs of searching clude a development of
e radius - {pc.

S e : '

: _signals [rom binar

optimal detect Jgorithms for special cases; between them..t Chlzll-) tioi from relativisti)c
ction algor ravity radia

coalescence, pulsar’s radiation an &

. o canma-
d joint neutriuo gamiti . di o
ussed in the talk and
catastrophes with unclear nature Detales of such algorithms are CllcS(Zs of possible nega‘tivc
: with ur : - .
as well as correspondent recent expert

i . Astrophysical sequen
do discussion.
results of GW detection on the level

- ‘tat] rave: ction
Key words: gravity: garavitation wave: dete
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LITHIUM IN COOL MAGNETIC AP STARS.
[ SOME NEW RESULTS OF OBSERVATIONS USING THE
CAT(ESO), 2.6M (CRAOQ) AND NOT (LA PALMA)
TELESCOPES

N. Polosukhina', D.Kurtz?, M. Hack®, P. North®, I Ilyin®, J. Zverko®, D. Shakhovskoy'

\ Crimean Astrophysical Observatory Nauchny, Crimea, Ukraine, polo@crao.crimea.ua
2 University of Cape Town, Rondebosh 7700, Soulh Africa, dkurtz@physct.uct.ac.za
3 Departmenl of Astronomy, Trieste University, [taly, hack@ts.astro.t
4 nstitul d’Astronomie de 'Université de Lausanne, CH 1290, Chavannes-des-Bots
Switzerland, pierre.north@obs.unige.ch
5 Universily of Oulu, P.O. Box 3000, 90401 Oulu, Finland, [lya. llyin@oulu.fi
6 Astronomical Instilule of the Slovak Academy of Science 05960 Tatranska Lomnica,
The Slovak Republic, zverko@ta3.sk

The problem of lithium in spectra magnetic Ap-stars have been the subject of much
debate. In the framework project”lithium in ceol Ap stars” were carried out observations
of some Ap-CP stars in Lil 6708A line region.

In present paper are shown first important resulls of these observations:

. Uni.que variat‘ions of Lil 6708 A line profile with rotation period showed the obser-
valions of oscillating Ap stars HD 83368 and HD 60435

T.he cause of variations of lithium line profile and position is the presence of two
diametrically opposite and contrast Li spots on the surface of star
C

: . OO d 3 l . Q) t l l 5 1_ : . . g

Discovery of lithium spots allowed to find ex 3| '
Discovery of bl spol ind explanation of the phenomena light oscil-

. . . nlon‘lellt- O[ C[‘OL 7 1t 1 L

b) 7jump” oscillations pl b1

: phase - both Li spots on limb o Tt
b . : ' of star, splitting of Li line 6708 A
for two components, magnetic field Heff in crossover phases ’ oscillati%ms are ]CliS”LPPC&f'

e Some roAp stars: 33 Lib, HD 166473. F 4
A f3, HD 134214 show strong Li line 6708 A, no
o The explanation of different behaviour of |

N 1thi : ~0Q R
model of "spotted” oblique magnetic rotato tum line 6703 Ain spectra Ap stars by

r, individual for every star was proposed-
The results of observations in Li 67084

o /ations in Li 6708A  line of oscillating A '
lithium spots are good agree witl ine of oscillating Ap stars and discovery

S 1 prediction of Teary :
diffusion in Ap stars with dipole structure of magnljggeéeialieolya concern ambipolar
_ d.

Key words: stars: abundances; stars: magnetic Ap
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EVIDENCE ON HOT SPOT IN THE CONTACT BINARY
VW CEP

Izold B. Pustylnik', Panagiotis G. Niarchos®

I Depariment of Astrophysics, Tartu Observatory
Tartu region, Toravere 61602, Estonta
izold@aai.ee
2 Department of Astrophysics, Astronomy and Mechanics, Faculty of

Physics, University of Athens, GR-157 84 Zografos, Alhens, Greece
pniarcho@atlas.cc.uoa.gr

We study the nature of asymmetry and the intrinsic variability in the light curves of
VW Cep. We analyze our own B,V light curves as well as the otherﬁ cl?,ta rom literary
ficant intrinsic brightness varations at a level of

sources. In view of the presence of signi at a levs
' ] only with individual

” m ] able to the orbital period we dea
L= 0 08 o e el Compalati}ro consecutive orbital cycles. The evidences for tl.]e
presence of the small hot spot region close to the neck Fonnectmg boLh. clglzpjlle)nz)t(:sll;vgl[
be summarized: a) displacements of the bright.ness maxima ilrlom fuzﬁepllf;tlilﬁ.omlospheric
elongations suggestive of an additional ene.rgy 1.11put suppos:.e y O the for <X Svétematic
origin, b) the overall pattern of asymmetry 1mn brightness ma':\mtl[z} a,nt i ﬁ,rst vsiema e
colour changes with the orbital phase, d) the presence of sign! 1cartl o e in 50
in truncated series of the observed light curves, e) small d1p§ c}ose‘ 0 ’[1R il com o
condary minima. We find that the hot spot with a characteristic s1z€ 0 .

and the temperature contrast AT/T =13 - 1,'4 located on thde ls :lir.fﬁfiL?rfvisngzzc;nof:;:
slar can explain the a[ore—mentionecl peculiamtlesa \,\,‘herean morflﬁe %ossi'ble ph)’Sical nature
model give rather good fit to the observed data studlfa.c} S(?l ar. ectrolscopic ke (specifically
of the hot spot in the light of our results c'onfrf)nteq \:\«1th %1eb812ﬂ o sedl.

Mg II resonance doublet) and flare activity signatures are DT y

light curves sampled possibly 1n one-

e . individual: VW Cep
Key words: stars: W UMa binaries, close binaries; starspots; indivic
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THE OPTICAL POLARIZATION AND MAGNETIC FIELDS
IN THE JETS OF BLASARS

N.M. Shakhovskoy, Yu.S. Efimov

Crimean Astrophysical Observalory
shakh@crao.crimea.ua

The main characteristics of optical radiation of blasars (BL Lac - type objects and opti-
cally active quasars) is a high brightness and streng variability of the polarized continuum.
It is explained by a high collimation of their synchrotron radiation while observing
them .from the direction of the relativistic jet. Thus the development of variable sources
?[ l'adlé‘.hl,lon, responsible for separate brightness outbursts, is connected to their movement
in .Lhe j(.-lt. The high - up to 30-40 per cent — degree of polarization argues for a relative
uniformity oF a magnetlc field in the region of generation of optical radiation. All this creates
an oppo.rtumt,y to 1.nvesL1.ga\te a geomelry ol a magnetic field in jet on reasonably dense and
londg (s)ci]m;:s of polarimetric observations. Our observations of two blasars = PKS 0735+178
an 287 - mve 1 £ o . <. . . . .
o [ — give the obvious proofs of presenci in their jets of a spiral twirled magnetic

In PKS 07354178, based on t servabi " : :
orrelation betne : ef on the ob?eu ations obtained in 1975-80, is revealed a strong

- veen complete and polarized flow, which indicat ‘
solarization of a variabl ] : ) indicates a constancy of a degree of
é a variable source with a variable position of larizati T
during a strong flare in 1994-96, the cyclic cl : a'}PO arization plane. In OJ 287,
) yclic changes of a positional angle of the polarization

[OL l J C Inonotvo \ ’ B (3( (0] ] ]
. lC lot)a.;tlo / ’ 3 } ¥ 4

Key words: 's: jets; 1zati
y words: blazars: jets; blazars: polarization; blazars: magnetic field

OF SPECTROPHOTOMETRIC MEASUR BN TS TTH
REGION OF THE BALMER, FS?\?IID\ITS IN THE

V.M. Tereshchenko

Uman Slate Pedagogical University
ter@afi.academ.alma-ala.su

It is well-known that the region of Balmer j :
tr ometrt - . almer jump 1s the most dif : S .
r:;li)(illf tj::ig:;i;;;??“e‘m?“ts" We propose for the mass catz.slt(;gfllj? ;‘(ison‘e for :h? SIZEES
we accept Lhal the clzllz'lxii\u;mue methOd'.IL, 1s based on two simplefy ;u ufsri?gnss mFirst,
J000A changes lineatly wi(t)h s\i)ectrlal sensibility of the spectrometers inpt[l)le re i01:1 3700-
transparency of the earth at vave engt.h.. Second, we suppose that the coefR & ¢ of the
wave lengths inside th a"n.iospher.e, varies with time in the identical 1Ctle1 for all
cencial. while the o 1‘ et.con&dered interval. The method of observati propor lo.n c;l‘ffe—
method i not quite CC gii'elon§ are carry out by absolute (calibrate a- lons ren}alns ]
cl, il guarantee th ) method. Although ouf

L A € uniquenes .
W T very e p SS a )
hich is very important for the catalogue observati nd hOmogenelty of the reductions

ation.

Key words: spectrophotomelry
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ACCRETION ONTO A MAGNETIC DIPOLE:
RESULTS OF 2D NUMERICAL SIMULATIONS

0.D.Toropina®, Yu.M.Toropin?

1 Space Research Institule, Moscow, RAS
Loropina@maz.iki.rssi.Tu
2 Keldysh Institute of Applied Mathehmatics, RAS
toropin@spp.keldysh.ru

Different regimes ol accretion to a star with a dipole magnetic field are investigated

using 2D numerical axisymmetric resistive MHD simulations. Spherical a,ccretu_)n of matter
ted in depth. In

without angular momentum to 2 non-rotating m&gﬂet"C_ dipole 1s '{nvestlga :
this simulation set previously unknown stationary accretion ﬂf)w wn.t.h Lwo pqla.r columns m
side the Alfvén surface is {ormed. The accretion rate to the dipole in the axially s,ymmemc
flow (without sicking ol filaments accross the ma.tgneti(: ﬁeld.lines c}.ue tQ Raylfelgll-Ta(ifilsr
or interchange instability) is always smaller than in the Bondl accretion to a Czl rt('aspocrlli oli
non-magnetized star. The flow geometry and the accretloil rate to Lille nf)tn,—r(; :ull.lll.gun ([l)mg
Mdip are found to depend on the magnetic mom‘entqm h OD\'[the e(usl ; L2)0-5 .93 and
medium e and on the magnetic diffusivily fim- §ple§ﬁcé’“)?ald/i?:: oi\lsg: w/é simulare sphe-
. _ - or {vén radius. )
Ra o (0o / u?) 0.3 ".’72;0[ : Wherel R:Aa:;dﬂ;:sic?ﬁx;;z; dipoles. For the first time formation of
: OEutﬁow during accretion onto fast rotaﬁng mégnetxzed st;r
s of simulations of a cylindrical accretion onto a magnetic

rical accretion of matter onto
non-stationary “propeller type”
is observed. Preliminary result
dipole is also presented.

Key words: accretion; magnetic field

TRANSITION IN
2 PHASESPHERICAL COLLAPSE

WAVE

INFLUENCE R
SUPERDENSE MATTER O

AND BOUNCE SHOCK
Pavlo V. Tytarenko, Valery 1. Zhdanov
" (Y1 ko University
watory of By Shevchenko.
O ;I?..JS’ [iev 954053 Ukmzn.e'
zhdan@aoku.frcenet.kzev.ua.

Astronomical
Observatornd
tyt@aoku.freenet.kzev.ua,
- -a] Observatory of Ky1v Shevchenko Unaxfer31tyt§o-ta.lled
broRofel 41 hydrodynamics We investigate nu-
: for relativistic Dy '
sbsolutely conservative numerical e, ‘ ‘hich is analogue of neutron star.
' | oical liquid drop, Wi e ol o
merically llapse of & spherica drop, Which 18 880 T ot of bag mode
Equatioil l;(f) ISIEZ};Zgi?)L:rSolC\?ed %S piecewise lineag eclgliaﬂOl]();lLastllscse]IZIIJock wave depends stron-
! ¢ g a,m u e k . . -
for quark-hadron plasma. V\'fe.sho“ that amp energy density plan?' Parmcularlznlctl
igrlly upon size of phase trasnsﬂ;lofljmrt grea ‘ole in the Lll\]eory ogfys::)(.:n;;:jed d
creases with this size. Such Chock Lo take ener
collapse of neutron stars because it
these theories.

Using worked out in As

egion oD
may play
help the bounce

tron: collapse shock wave
Key words: stars: supernovae; stars: neu :
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SPECTROSCOPIC INVESTIGATIONS OF THE
SMALL-AMPLITUDE CEPHEID SU CASSIOPEAE AND
THE MAIN-SEQUENCE STARS IN THE ASSOCIATION

CAS OB2

Igor A. Usenko

Astronomical Observatory of Odessa State University
T.G. Shevchenko Park, 270014, Odessa, Ukraine
iqus@deneb.odessa.ua

FCI\IITW high-resolution ‘CCD spectra of association Cas OB2 members: DCEPS SU Cas
(lﬁqu.sb;\gillb) and main-sequence stars HD 17327a (B8 I1I) and HD 17327b (A2 Vn), HD
! L\;N & A ) ) and HD 111%43 (B9 V) had been obtained by the using of echelle-spectrometer
2 (6-m tel’eﬁ,cope SAO RAS), for determination of their atmospheric parameters and
chemical CO}l][)OSlLIOH. The resolving power is near 24000 and S/N ~ 100, obtained in the
fpect.ral regions 4-409-7700 A .and 4700-8600 A respectively. The main aim of this work was
6) Bn;al\e a comparative aualysns of the elements abundances in the atmospheres of these Cas
o 2 members. The ana‘lyms has been carried out using our implementation of Kurucz's
1[1)'1“{-19 ;ode and the following results have been obtained: |
solazliii)nif.sgg (ITJ” = 8500 K; logg = 4.0; V, = 3.0 km s7!) has a carbon deficient,
i 4;0 ] '1ocg;en a u}‘lclance and small deficient of oxygen, [Na/H] = 40.29 dex, [Al/H|
comp;as‘idti(o?. ex:]:ri]rcllgbéjs(ﬂlle IOtcl;:i)a : Elm;ll Fe-group elemens have a solar-like‘ c,hemical
. . ’ ‘ ‘ ' ) an /
significant overabundance (exepling Bariqu) n (40.65 dex). All s-process elements have
2 IID l”: 2 é - 117 . ‘.

o vilua.l binigr?";\(lr)réjé l_" 11700 K; logg = 3.2, V, = 1.0 km s71) is a primary component
was found "\sllylgl\‘l “L42.([OI\F ;he] HR-diagram it lie in "turn-off” point of Cas OB2. I
c | | as I 111 - Starl 1n H — 191 dex. I_I l'[ L . . —l:
ot among Hal s (ot 017 o G/ = 07 dox n O/ 03 6

= -0.56 dex, [Mg/H] = -0.36 dex and [Si/H] = -0.63 dex. Another a- a;d- E;;:-grm;[;

elements shows overabundance, especi
. ance, especially S 1 AR -
dexg)risll])')ectwely). The [Y/H] value is ne);.r :3;;23\(01 (+1.25 dex, $0.71 dex and 40
3) HD 17327 is a binary system with i C o

Qe . . . € ~ ' 1eﬁlllt 'b. y .
HD 17327a is ar wit SR e orbital period, and t : {
primar 1-11 1\],;81n“1u with objects of "Searl - Sargent subgr e the main corpponeln
IF‘- y Hghn- components in spectral binary stars (lo (1‘5 oup”, V\'h.ICh containes the
lolon:janc;.he;’,- ha.nd," [rohm.its position on the "Teoys - 1;5) (\/jn/Fe) };atlo near -1.0 dex)-
g(tlj) :{I C?) ,('Ii}D 17327a is very similar to the claessfical Hggli’l "/{e) end log(Fe/H)-
. as eff = 6100-6450 1\:. lo _ 1 39 n- stars.
dex, [N/H] = +0.41 dex i logg =1.8-2.0; V, = 2.7-3.2 km s~ _ .
+0.1é d/exl a-+013"§.1 dex and [0/H] = -0.4 dex. Odd-elements: [Nr;l /SH ) has [0/ H] - 1-(1)’33
tl ey group and s-process elements show o | = +0.23; [A/ 1=
1ese data, SU C s solar-like content. Following from

as 1s not crossing the instability strip for the first ti
\ st time.

5) My values, derived from equi

’ equivalent widths of :

the mea S om . ) dths of Ba 11 lme A\ 58 -
& Ev n Ozlsnezu 2.™4. This value is agree well with dist, 15853 A and 6141 A €7
& Evans, 1984) and mean radius val istance value 258 pc from (Turpef

ues, correspond
ed to pulsation i
en in t - 1 . .
References n fundamental tone

Turner D.G. & Evans N.R.: 1984, A./.. 107 1796

Ney words: star i
; s: stars: Cepheids: 'S i
pheids; stars: main-sequence: stars:
 stars: abundances; stars: distances
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CYCLOTRON EMISSION
FROM THE CORONAE OF MAGNETIC WHITE DWARFS

Vl]adimir V. Zheleznyakov, Sergel A. Koryagin, Alexander V. Serber

Closmic Plasma Physics Depariment, Institute of Applied Physics, RAS,
46 Uljanov st., Nizhni Novgorod 603600, Russia

Astrophysics and

(Coronae — hot upper parts of stellar atmospheres — are well known for the Sun and main-
sequence stars. There were occasional reports (Arnaud et al., 1992; Fleming et al., 1993) on
detection of X-ray bremsstrahlung corona emission from white dwarfs. Such reports turned
out to be controversial for the star GR290 (Cavallo et al, 1993). Fortunately the presence
of the strong magnetic field at several white dwarfs puts forward the cyclotron 1‘adiat'1'on' as
alternative effective emission mechanism of the corona. The estimated cyclotron ra.dxaluo.n
flux in the IR band exceeds photospheric continuum at least by an order of magnitude if
typical corona parameters deduced from the X-ray ohservation are assumed (Zheleznyakov
& ) ! N . .

S\'e\ll}g ecréll?lgl):t)e the complete set of Stokes’ parameters for cyclotron emission of the hot

] 1 1C ; listribution over the
1 T at : th dipole ma, netic field. The electron ¢ .
white dwarl atmoep e " P : vhite dwarl coronae are determined

Landau levels and thus radiation transfer coeflicients in v ars” -
by radiation of two modes at the cyclotron fundamental (S?rb‘)er, 19;):?)' Up Lf_g‘f@?;fi: oar:;
harmonics can contribute to the observed spectrum of GR290. The spectra :

M 7 -cli 4 C jatl . Ito
the cyclotron fundamental are primarily determined by the ordinary mode radiation. 1ts

i ] , temperature. As a result,
isit ‘ blackl h the high corona \s a result
ltrlllt:ts\]lt));clzzzl L);):ecgaelj %]:16\ )elilsee Jier estimates (Zheleznyakoxf & Serber,

' Jatl eak in upper layers of the corona due
1995). The extraordinary radiation wea ¢ e ”

: ect ned with the specihic
to strong resonance cyclotron scatlering. . d effects combl Jegree of
narrow-bell geometry of the emitting region on t

polarization (~ 50%) of the observed radiatioﬂt- e impOSed by the balance of the cyclotron
We find the constraints on corona temperatul

~ 6 < for the magnetic
radiation pressure and gravity. The temperature should be less than 617 Rer ;

fields 107108 G.

The results of numerical
magnetic white dwarf corona€ by
than X-ray one.

»ody one wit
ds greatly the ear
hecomes rather

The mentione :
e star surface lead to the high

id justification in favor of detection of

: i rovide sol o
jmulation P D olarized cyclotron emission rather

their intense, strongly
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ON ANOMALOUS DIELECTRIC FUNCTION OF
INTERSTELLAR GRAIN IN FAR INFRARED

1.S. Altman!, P.V. Pikhitsa?

1 Department of Physics, Odessa Stale Universily
Dvoryanskaya 2 Odessa 270026 Ukraine
vov@ictg.intes.odessa. ua
2 Physics Institute of Odessa State University
Pasteur’a 27 Odessa 270026 Ukraine

One of the basic methods of investigation of properties of interstellar grain is the study
of its emission spectra in far infrared. At the analysis of the latters it is assumed that
the measured intensity of the grain radiation is described by the Kirchhofl léw Imeas =
Q(M)Io(A), where Io(A) is the black body radiation and that in the infrared region I meds

Q(\A~4, where the absorption factor Q) ~ "/ A (Bohren & Huffman, 1983). In this case
"¢ ] neans A’ that ab

the imaginary part of the dielectric function of the grain matter is

the measured dependence Imeans ™ A~ leads to & & const. L |
However, according to the results of (Hansen & Campbell, 1998; Altman, 1999) the

measured intensity of the grain radiation should be described nczts by the Plank la"f’ but
by the Wien law that leads to the dependence [means & Q(MA~® and, c(.)rresl_)onfhngly,
Q(\) & const and &" \. Such an anomalous spectral dgpendence of the 111.}a.gma;y Part
of the dielectric function of the grain particles can bg explained by the eleztron(;c m(?lc }a.nlsll;l’;
of light absorption but not by the phonon on€ as it is usually atc‘,sum'ed ‘l’" en csci l~)lL1'l§n ot
interaction of the radiation with the grain. It could be realized if the concentratl

: 5 t fhciently high.
conductivity electrons in the medium of the grain appears to.be sul{ﬁmen l};l;:i operties
The pre‘sent work gives the analysis of reasons that lee-md to suc 11 agam ducg\’itl' mav
of the grain. As the basic hypothesis we assume that .the 1.nduced p,]OLO..'CO:_-]i " Ossjiibilit};
account for the effect in question: The numerical estimations show & principle p

o such a hypothesis. ~ { on the inter-
We also consider the influence of the discussgd depellfd?n;:zo?g 5\12); cons
pretation of the known experiment.al curves for interstellar absor] :
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THE CYCLOTRON EMISSION OF ANISOTROPIC

ELECTRONS
IN THE X-RAY PULSARS

A.N. Baushev, G.S. Bisnovatyi-I{ogan

Space Research Institute, Profsoyuznaye, 84/32, Moscow 117810, Russia
abaushev@mz.iki.rssi.Tu

The spectrum of cyclotron radiation 1s calculated for anisotropically distributed rela-
Livistic electrons with a nonrelativistic velocity scattering across the magnetic field. It is
shown that if such electrons are responsible for a formation of the "cyclotron” line in the
spectrum of Her X-1, then the value of its magnetic field (3=0)- 1019 Gs following from
this interpretation is in a good agreement with some other observations and theoretical
estimations. Observations of a time dependence of theenergy of this ”cyclotron” line in
the spectra of several X-ray pulsars is explained by a variability of the average longitude

energy of the electrons, decreasing with increasing of the liminocity due to radiational bra-
king of the accretion flow.

Key words: X-ray pulsars: cyclotron radiation

INVESTIGATION OF THE IONIZED COMPONENT OF
THE LOCAL INTERSTELLAR MEDIUM (THE
INVESTIGATIONAL RESULTS, MODEL STRUCTURE

PROBLEMS OF INVESTIGATION) |

N.G.Bochkarev', M.[.Ryabov?, E.A [saeva?

1 Sternberg Astronomical Institute, Moskow Stale Universila

Moskow 119899 Russia ’

2 boch@sai.msk.su

Odessa observatory URAN-4, Radioastronomical Institute

'Academy of Sciences of Ukraine o
Pushkinskaya str. 37 Odessa 270011 Ukraine

astro@te.net.uq

At present an alaborated model st

ale structure of local interst i '

| ' stella. . i g
l)lf-}. Qn t.he other hand, there is a greate number of observatio y fmefdmm LS e o
scintillation at frequencies less than 1 G o o exirag
order of months.

Hz wicl . alactic radiosourcé
Ich cover a time scale for flax variation of the

Such flux variations are supposed to be r 0 1
in LISM. In order to clarify thl?lé relation le):::te oo imhomo
at 102 MHz in 1984-1993 are used as w"el
400 MHz and preliminary

The obtained mod

: geeity of an ionized component
; LTtlonslnllade with radiotelescope DKR-1000
as the published data on fr; ' than
results of supplementary observations 'quencies less

i A . . l]L [0 ¢ ; 5

Key words: radio astronomy; interstaller matter
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"MULTT - FRAGMENTED” SPH CODE FOR EVOLUTION
OF GALAXIES

Peter Berczik

Main Astronomical Observatory,
Ukrainian National Academy of Sciences,
Golosiiv, Kiev-022, Ukraine, 252650
berczik@mao.kiev.ua

We present a new series of Chemo - Dynamical Smoothed Particle 1-1y'drodgf;annc (CD
- $PH) models of disk galaxy formation and evoluti9n. The star formauc;n (SI) pr.olce.ses(.i
SNII, SNIa and PN events as well as chemical enrichment of gas h.a.ve ()een considere
within the framework of model propesed 1n Berczik (1998) and Berczik (1999).

»Multi - Fragmented” multiphase gas and star system

The galaxy 18 presented as 2 we assume that the

embedded into the cold dark matter halo. As a first step ap]?ljoach,m e etion with
dark matter halo of total mass 10!2 Mg, has a Plummer density prohie cist /

25 kpc scale. e A fwo phase, compose of
'12)]1 ent of galaxy is @ se initially a ‘mo phass = Luted
e gaseous COMPON=r 10t phase 18 smoothly distributec

hot (10° K) and cold (1 0* K) components system.‘_?h’@ ! 50 kpc) with ‘nitial solid body
in a volume of initial triaxial structure (100 kpe X 15 kpe % 90 KP

- AV = 100 km/s. The mass of
rotation and with additional random velocity component Al /

this component 1s 9 - 10" Mo-

ssumed to !

{ . of separate triaxial clouds
The cold phase is presented initially as @ Sylstem 1Ol \?';r:lg?:ll?zla?isz(;i% o totation e
7.5 3 inside the hot phase 1@ - . L
(10 kpc x 7.5 kpe X 5 kpc) inside the ho - el 0 s of Lhis componen
additional mndo]m velocity component AV = 10 km/s. The
also is 5+ 100 M.
The developed model pro

lution of typical disk galaxies over

the Hubble timescale.
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EVOLUTION OF DWARF GALAXY IN STRONG TIDAL
FIELD

Peter Berczik, Sergei G. Kravchuk

Main Astronomical Observatory,
Ukrainian Nalional Academy of Sciences,
Golostiv, Kiev-022, Ukraine, 252650

berczik@mao.kiev.ua

. W.e consider the evolution of dwarf galaxy in the external gravity field of Milky Way -
like disk galaxy. The host galaxy potential is taken as a rigidly fixed one which defined as

three component potential distribution proposed by Douphole & Colin (1995). The mass
of the first bulge - component is taken to be & 1.4 - 100 Mg, the mass of the disk one is

~

~ 7.9-10' Mg and the halo mass is ~ 7 - 10!} M.

Initially the dwarf satellite is modelled as a cold gas cloud (10* K)
t,(?tal mass of 2-10° Mg. The satellite initial orbit is reside
distance from the center ol host galaxy doesn’t exeed 50
satelite is defined by its initial soljd body rot ‘
motion around host galaxy.

The evolution of this system is described
Particle Hydrodynamic (CD - SPH)

and PN events as w

of radius 2 kpc and
s in the Y Z plane and maximal
kpc. The velocity field of the
ation of around its own Z axis and by orbital

using the our Chemo - Dynamical Smoothed

code. The star formation (SF) process, SNII, SNIa

cll as chemical enrichment of pas ; : S
model proposed in Berczik (1998) and Bercziko(lgg;)ls considered within the framenork

The developed model provide a real

) isi] It . ) .
of typical dwarf satellite galaxy. ic description of dynamics and chemical evolution
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ON THE CROSSING OF THIN SHELLS

Ali Eid Gaber
Dept. of Theoretical Physics, Facult
Charles University, Prague
va [2, 16000 Prahq

: 6, c.v. 494 (' :
aevz.d@mbo;z.t.,.oja_mjfCum.pcfs) A,Czech Republic

y of Math. and Physics,

The crossing of two dust sh

during the spherically symmetric co
gravitational colla

Ney words: intertellar dust: gravitation colla,
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THE EVOLUTION OF TURBULENCE IN THE
COLLAPSING PROTOSTELLAR CLOUDS

Alexander E. Dudorov, Sergey N. Zamozdra

Theoretical Physics Department, Chelyabinsk State Universily
Br. Kashirinykh, 129, 454021 Russia
sezam@csu.ac.Tu

The observations show that the interstellar turbulence attenuates in the fragments and
dense cores of molecular clouds (Goodman et. al. 1998). The massive {ragments and
molecular clouds have the nonthermal supersonic turbulence. The low mass dense cores

(protostellar clouds) have the quite feeble thermal turbulence.

We try to explain the observations investigating the evolution of MHD turbulence in
early stages of their collapse. In the

the rotating magnetized prolostellar clouds during . o L ,
frame of generalized turbulence model of Canuto (199() we consider: a) ~aLc.celg gt.lont]o(-f:
cyclonic rotation due to the compression, b) dissipation of turbulent energy (L) in ]d
processes of viscous and ‘on-neutral friction, ¢) diffusion of E; by the eddy mixing an
d) decrease of base eddy size (L) due to stream cOmpression

Alfven wave propagation, d, ! compression
and destru ctiIo)n The eqtia.tions for £, and Ly are solved numerically Log.el,hel \w{xtl{ :
s . lar diffusion and nonstationary ionization

. . . . : .t ) ])ipo
equations and equations for stationary am : o o iormed
t;lking into a,ccoctllnt the turbulent pressure. The nun?erlcal conaP“('J’at}EX]sl.al;ep(elsfl?‘illgfzv
with the help of 1D Lagrangian code based on the modified Lax-Vendrell schet

& Sazonov 1987).

. esinat ainly due to ion-
The numerical simulations show that the turbulent energy CIIFS]I)atiZ::);]F}‘li clLoud The
neutral {riction. Turbulent velocities decrease {rom envelope to the cen

\ ly and increases the
st mhibits e on the early stages oni
e gt pressure Gracien imhibits 'be r(;(l)llll: ]:)'S[ 5{ depends on the values of sound, turbu-

collapse time on the §t < 0.2¢y;- The ?t,l . creasing of ‘nitial base eddy size. Rotational
lent and Alfven velocities and grows With ! | e influence of turbulence on
oscillations of ions have spatial amplitude 07 < q!ﬁl[)t’ tlibe/ :ilzliell;f L[l)roLost.a.r formation.

collapse of protostellar clouds 1t is may be neglected to |
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CLOUD STRUCTURE OF INTERSTELLAR MATTER.
OBSERVATIONAL PARAMETERS

1.V. Gosachinskij*, V.V. Morozova?
b Sankt-Pelersburg branch of Special Astrophysical observalory,
Pulkovskoe Shosse, 65, S-Petersburg, 196140, Russia, gos@[sao.spb.su
2 Special Astrophysical observatory, Nizhnij Avkhys, Karachaevo-Cherkesia, 357147,
Russia, vom@ralan.sao.ru

The RATAN-600 radio telescope has greatly high sensitivity to low contrast details of
emission observed on the bright complex background. That’s why we were able to create
the unique database of HI clouds on the base of HI RATAN-600 Survey. The angular
resolution of this Survey was 2.4'x 130’, velocity reselution was 6.3 km/s, r.m.s. fluctuations
of antenna temperature (T,) was 0.25 K. All clouds with kinematical distances r < 1.0 kpc
were rejected because their relative distance errors are very high. Moreover, clouds with
To < 0.75 K (3 times r.m.s. errors) and line widths AV < 6.3 km/s were rejected too.
Diamelers, masses, gas densities and velocily dispersions of about 7600 HI clouds were
determined in the second and third quadrants of galactic longitudes in 180° < [ < 260°,

—15% < b < +15° 100° < I < 150°, —10° < b < +10°. Some selection elfects were
discovered and our statistic results were corrected for them.

It is found that mean clouds linear diameters along Gal
than in transverse direction.
spectral indexes ol -

r actic plane are 2.5 times greater
T'he cloud diameter spectrum has a bimodal power shape with
| 1.9 £ 0.5 between 1 - 16 pc, and -3.9 + 0.5 between 16 — 45 pc.

A HI gas densily spectrum in the range of 1.0 to 300 ¢cm™3 '
has a-maximum at ng = 10 = 40 cm-—

, “.} hAle\lﬁwss spectrgm m‘the form of M-N(log M) was obtained in the mass range of 0.6 to
2.5-10" Mg. IL. consists of at least three parts. In (he range of 2 to 600 M the spectrum
has a spectral lll(l(:‘.x ol 0.8 £ 0.1, in the range of 0.6 to 2 Mg the spectral in(ile\’ iIS ; 0+1
;mlncl er the range ol 600 to ‘.2.104 Mg the spectral index is __0".‘-. +03 TIZése da.;ta, Sl'l(.)W t,ha-t?
I)II(;. lt)lllzcifs (Zlf .C(_)E-LLI.TSTGHCG in cloud-cloud collisions predominates in the middle mass range
ouds with low masses are evaporated probably due to very hot ISM component.

l n l h@ vVer s’ ig mas ’ 4 : ‘ By

The relation between H] concentr
Ny o d—1-2520.01

) _ is not a power form, but it
depending of galactic latitude.

arization.
ations and cloud (j

regardless of seleclion effects. T} ‘
and log d is equal - 0.87. . The cor

ameters is confirmed in the form of
relation coeflicient between log nH

[t is shown that other important depend
ters, that is well defined lor molecular clouds
Probably this is due to negligible role of
demonstrates that molecular and

It-is found that 36% of HI clouds have systematic v
that is may be due otati i s
relocite \v{(-lthq g HL[ 12:1 IOL.a.FIIO,]‘Ol clouds. This phenomenon may explain rather high
o S llv o ]e profi esl;n the obsevable clouds. The mean value of clouds angular

.a A ‘elocity S ‘ L] - -1 . : - ‘a a (1S a
v 1s about 10 l § 7, mean rotationa] energy is about 10%® ergs, that is
ancdon ; ! .
opposite directions of rotation ‘are eqlu:llo\l:?{ 1H_lotj((?)'n.s_ l())bservable quantities of clouds with
Acknowlear L | AWM 5% in both galact; ants i jgated.
Acknowlegements: This work was supported with RFFIgér;l LICQQLE)EL)CI'[IEI&};S5mvesug( |
nt -02-16565.

Interstellar clouds: observations

enF €= VQI'OC‘ty dispersion versus cloud diame-
~1s completely absent in the case of HI clouds.

mtrinsic turbulence ip the HI clouds. This fact

alomic : :
¢ clouds may represent diferent populations.

elocity gradients across cloud disks

comparable to the energy of r

Ney words: interstellar matter:
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INTERACTION OF SUPERNOVA BLAST WAVES WITH

WIND-DRIVEN SHELLS:
FORMATION OF ”JETS”, ”’ BULLETS”, ETC

Vasilii Gvaramadze!?

1 Abastumani Astrophysical Observatory, Tbilisi, Georgia;
2 Sternberg State Astronomical Institute, Moscow, Russia;
vgvaram@ma.tki.rssi.Tu

"hullets” and other peculiar structures observed in a number of
supernova remnants (e.g. G263.9-3.3 (Vela), G320.4-1.2 (I\I.ISH 15-5“.2),VG3‘09..2-0.§, etz)[
is considered. It is suggested that these structures could arise dl%e to the mLerzc }.;o,,nthe
supernova blast waves with the circumstellar and mt.erstellar mec.hum regroce}slsteto | )}e me
joint action of the ionizing emission and winds 9f massive stars, which are tlozfg Lo be e
progenitors of type Il supernova stars. In particular, the origin ol a variety ‘

structures could be connected with the projection ef.fe..c.ts in Rayl;:fgll-'f}ityl-()r;ugjf:];;esi};eelﬁ
of supernova remnants. The Rayleigh-Taylor instabilities re?ult IO;T;V;G ;ogr:eni tor stars at
nova blast waves with preexisting shells created by \Vl'nds 0 superat md[i)o e ieal, and X-
different stages of their evolution. The shell deformations appear & ,

: ' " sight is tangential
ray wavelengths as arclike looplike and jetlike filaments whzntour line f;)i ligt}llltelzuterglayers
/ ' ’ cinn ie expected t e '
. - ] jon is expected to com : .
to th faces. The optical and radio emiss | iative, while the
of sllzlrssuvfrhaere the tra:lsmitted shocks slow down elnm:,glc]l . lzscgnrlsyr?(:lrfpleratures. The
S , : ‘abatic layers heated up to A-ray ¥ .
- -esents the mner adiaba L nt stage of their
il{errlz ?nH:L]tSeSrlloi izftl ?)y supernova p;ogenitox' stars during Lhe.led stlllrzle}l‘iirl;lducegan it
evolution .:;ani suLbS(eQUGntly reheated by supernova blast\c\lrit«wes :jlsupemom .
onal cont;ibution to the complex appearance of some midcierag

The origin of "jets”,

] C_ray sources waves
Key words: supernova remnants: jets, A-Tay

UNIQUE RADIO pPULSAR GEMINGA

V. Malofeev, 0. Malov

o Radioastronomy Obser
malofeev@prao.psn-Tt

valory
Pushchin

ted and individual pulses a,t. 192, 87, 59 and
. acter of radio emission: the most
es ol pulse width and phases and
e discussed to explain some these

itv. integr
The measurements of flux density, integ

: ique char
40 MHz have been made. Geminge -Shc-)\:Jieu]Izl:rqge chang
steep spectrum; the weakest lummosﬂsgf, o sotator ar
the presense giant pulses. The model ol co

Pecularities.

s dual: NGA
Key words: pulsars; individual: GEMI
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INSTABILITY OF DETONATION FRONT OF
THERMONUCLEAR BURNING IN PRESUPERNOVA SN Ia

N. KKalyanova

Keldysh Institute of Applied Mathematics
J Miusskaya sq., Moscow 125047, Russia
kalyan@spp.keldysh.ru

The problem of thermonuclear burning regime in degenerate matter of CO-core of pre-
supernova SNTa is studied. The propagation of Chapman-Jouguet detonation wave is con-
sidered, the structure of detonation wave is defined according to the model Zeldovich-von
Neuman. The spherically symmetric propagation of detonation wave is described by co-
upled equations of gas dinamics with kinetics of nuclear reactions. The nuclear reaction
network containes 39 reactions with 12 nuclids from 2C' to ?85i. The equation of state
includes contributions from Boltzmann gases, from the electron-positron gaé of the arbitr-
ary degrees ol degeneration and from photons. The different scheme of Godunov’s type
is uslczd f(f)r numericlal integration of equations with using the mobilé settlement grid ’J};Ee
results of numerical simulation d istrate t . r P
instability. This instability leadseizozfzctgitz'ftlt]lfepcllZESTS E’l developl'nem A
the burning zone. The decay of detonation wa.vé occur]*& o 'ZlvlgLve u‘lto e o 'and
and [or very shot time. In such a way the regime of sb lrf = onsiste o bace (t'he St&l‘t_ POlH.t)
in the degenerated matter, and the thermonuclé rl ‘e' -C‘O DSlSten'L detOﬂ&thf_l dont =

ar burning passes in deflagration mode.

Key words: presupernovae: nuclear burning

MAGNITOROTATIONAL MECHANISM OF SUPERNOVA
EXPLOSION.
RESULTS OF SIMULATIONS

Sergej G. Moiseenko!. Nickala: \/
r8ei (. Moiscenko!, Nickolaj V. Ardeljan®, Gennadii S. Bisnovatyi-Kogan'
. ct S48 N S

1 ¢
» Space Research Institue,
rojsoyuznaya str
7 f yuznaya s.t7.8/,/3Q Moscow 117810 Russia
- 7wzbeenko@mw.zl{:z.rssi.ru, gkogan@mz.iki.rs
epartment {)f computational mathematics and
Moscow Stat 1versi ussic
e 'sit 1
University, Russia
ardel@cs.msu.sy

S1. 17U
Cybernelics

We present results of recent simulatons o
oo et resulls b simulatons of magnetorotational mechani ' nova
magnelic comDonenst.ed(zl[eIlzgtl]m]gll-@ 2b .MHD implicit code. AmPliﬁc:t?;fln;foihsel’ll;j; :,lidal
of the rolational energy of th;e tC ‘lj{‘(?l‘EIltl&l rotation leads to the transformation of the part
matter of the envelope of thé stS o t!]e r?“dlal kinetic energy. We found that part of the
be thrown away to the inﬁnit ;&réer k“.letlc energy, large than its potatial energy and car
e gt ) Y. bslimations of the ammounts of ejetted mass fgd cnergy

Ney words: e
y words: supernova; magnetohydrodynamics
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ON MAGNETIC FIELDS AND P — P-DIAGRAM IN RADIO
PULSARS

[.Malov

Pushchino Radiastronomy Observatory
malow@prao.psn.ru

The analysis of known mechanisms of the rotation slowing down is carried out. It
is shown that these mechanisms give very different P — P-dependences and behaviour of
characteristic ages 7 = P/‘.Z-P (P is the rotation period). The braking index n = (P/P*-2)
lor known models can have a value from 0 to 3. The characteristics age is not measure of a
real age of a pulsar for some models. So in the case of neutrino emission inside a neutron
star 7 is equal to 0 in the definite moment and hecomes negative after this point.

The observed diagram P — P can be devided into three parts: P < 0.1 sec, 0.1 <
P < 1.25 sec and P > 1.25 sec. Pulsars with short periods can not be described by any
known mechanism of slowing down. Braking index n = —1 for l;his.group, and processes
can be found giving such unusual behaviour of these pulsars. Magnetic fields ca.lcullated ror
such objects on the base of ma,gn_etodipole model are wrong and must be recalculated after
working out an adequate theory. o

The distribution of pulsars with P > 0.1 sec can be explained 1n Lh(.3 f.la.m .
hybrid model taking into account the magnetodipole torque and the emfssx.orzl })1}()?@5:@5
inside a neutron star. Known magnetic felds for these pulsars can be corrected by lactor
L(1+5P3).

The values of magnetic fields for sources of P
equal 1o (1.7 — 2.9) - 10"® G, i.e. less than the critica

es of the

pulsed soft gamma-rays ”magneta.rs” are
1 magnetic field 4.4 - 10" G.

Key words: pulsars: periods, magnetic fields

WAVES IN THE
PROPAGATION OF RADIO
MAGNETOSPHERES OF PULSARS

Svetlana Petrova

Institute of Radio Astronomy

K hrakov, Ukraine

rai@ira.kh arkov.ua
Isar plasma is considered.
strongly influenced
an account for the

agating in pu
dth is found to be
agnetosphere ¢
th versus frequency Curve.

gated as well. The circular
{jon-limiting region is

inous waves prop

pserved pulse W1
he pulsar m

Refraction of ordinary superium
The frequency dependence of the o (
by this effect. In particular, refraction in t e wid
so-called "absorption feature” on the observed pu hs i investi

The polarization transfer in pulsar magnetospier® the polariza
Polarization resulting from the wave mode couphngin.®
€Xamined.

- . polarization
Key words: pulsars: magnetoSPheres' P
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A POINT EXPLOSION WITHIN A CAVITY WITH P
OWER-LAW DENSITY DISTRIBUTION

Volodymyr V. Martiushov!, Sergey A. Silich?

L Depariment of Astronomy and Space Physics, Kyiv Shevchenko University
Glushkov ave.,6 , Kyiv 252022, Ukraine
mart@alfven.ups.kiev.ua
2 Main Astronomical Observatory, Ukrainian National Academy of Sciences
Golostiv, Kyiv 252650, Ukraine

stlich@mao.kiev.ua

The problem of propagation of a strong adiabatic shock wave (SW) from a point explo-
sion within a cavity with density, increasing to the periphery, is investigated. We have

considered the simplest case of power-law density distribution inside a cavity and uniform
one outside.

p= {PO (§)",r < Rw>0;
Po,T > R;
herc'e po - characterical density, r - distance from the center of a bubble, R - radius of a
cavity. An explosion occurs at a distance « from the center, a < R.
SW I'I‘IOUOH was §tud1ed in Kompaneets approximation (Kompaneets, 1960). To obtain
the §olut10n, the variables separation method and the conformal transformation, suggested
1 “~\7 - < . . )
by Igopc.;ansky (1992), were u'sed. The exact analithycal solution of this problem was found.
' hilftmg of a ?xlplosmn pont in relation to the center of the cavity could be, in our opi-
nion, the cause ol deviation [ror ¢ T ch i :
1'enn;a.nts. rom spherical symmetry, which is observed in some supernovae
References
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oN THE POWER-LAW SPECTRUM OF THE BRIGHTNESS
TEMPERATURE OF LINEARLY POLARIZED
COMPONENT OF GALACTIC SYNCHROTRON RADIO
EMISSION

Vladimir A. Razin, Evgenij N. Vinyajkin, Irina P. Kuznetsova, Anatolij M. Paseka,
Anatolij I. Teplykh

Radiophysical Research Institute (NIRFI)
925, B.Pecherskaya, Nizhnij Novgorod 603600 GSP-51 Russia
razin@nirfi.sci-nnov.Tu

The polarization measurements of synchrotron radio emission of the Galaxy in the range
88 = 1700 MHz made in NIRFI revealed the power-law form of the spectrum of brightness
temperature of polarized component of galactic radio emission toward the North celestial
pole, the North galactic pole, the area of minimum radio brightness and' in some other
directions. The most studied area is the one centered on the North celestla.‘l pole.' In the
frequency range 200 <+ 1407 MHz the frequency dependence of the polarizalion brightness

temperature is fitted by the formula
. v —(1.87:1:0.05) {
T?(v) = (1.95K £ 0.05K) (m) (1)

. . : P rar NCP iS
The [ractional linear polarization of Galactic radio emission to% ard

\ —(0.73£0.11)
P()\) = (2.5% +0.6%) <m)

o h=>50°)1 r ised by spectral index
| = 190°, b="50°)1s characterise P le

( 99 in the [requency range 200 -+ 1407 MHz. Thl;s)
[ 1.87 £ 0.05 for NCP. The slow decrease of T}
. ion with formula of Burn (B.J.Burn,

(2)

The area of minimum radie brightness
of linearly polarized component 2.13+0.
value is very close to the spectral index o A
with growing of wavelength is in a sharp contradict
1966, MNRAS, 133, 67).
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EVOLUTION OF CLOSE BINARIES AFTER A BURST OF
STARFORMATION AND APPLICATION TO THE
OBSERVED GALAXIES

Sergei B. Popov', Vladimir M. Lipunov?, Mikhail E. Prolkhorov?

L Sternberg Astronomical Institule,
Universiletski pr. 18, Moscow, Russia, polar@zray.sai. msu. su
2 Moscow State University,
Universilelski pr. 13, Moscow, Russia, lipunov@sat.msu.ru
3 Sternberg Astronomical Institute,
Universitetski pr. 13, Moscow, Russia, mystery@sai.msu.su

We use "Scenario Machine” — the population synthesis simulator = to calculate evolu-
tion of populations of selected types of X-ray sources after starformation burst Results of
calculations are normalized to have total mass in binaries 10°Mg during the first 20 Myr
alter the hurst. '

We used three values of the exponent o in the initial mass function: 2.35 (Salpeter’s

[unction), 1.35- a.x.lcl 1 (‘“flat spectrum”). The calculations were made for the following values
of the upper limit of the mass function: 120, 60 and 40 M.

We examined evolution of 12 types of binary X-ray sources.

R.esults‘ are applicated to several observed igalaxies for which total mass and age of the
starformation bursts were previously obtained from optical observations by different groups.

Acknowledgements. The authors are thankful to Konstantin Postnov for discussions.
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NEW RESULTS OF SECULAR RADIO
FLUX DECREASE
IN THE CAS A SUPERNOVA REMNANT AT LO]\EN
FREQUENCIES

M.LRyabov, S.K.Panishko, N.G.Serokurova

Odessa observatory URAN-4,Radioastronomical Institute, Academy of Sciences of Ukraine
Ukraine | |
Pushkinskaya str. 37 Odessa 270011 Ukraine
astro@te.net.ua

Smce 19'8r systematic observations of Cas A supernova remn
1l)a.r1$0n radiogalaxy source) have been carried out
RIAN. T in aim o rvations |

I'he main aim of observations is to reve

ant and Cyg A (as a com-
" al 55 MHz with radiotelescope URAN-4
oA , _ al the character of secular flux ase in the
Tul.)elno\arlemna.nt. at low [l'eqlle}1C1eS. Observational results for 198?—?512)\‘7di(;)r96$59] have
een z.mal) zed. Regular observations permitted to find sc | =
}fz1,1~1atlt?lxs Cas A and Cyg A [or sources. The procedure F ason-c
is considered as well as the possibility of discoverin 0 e

its short-term variati . .
ri-term variation. On the basis all the published observational data of Aux rations

Cas A / Cyg A at 38 Mllz ar
Aat are analyzed. By taking int '
program for further investigations is propos.ed rHing futo account the results obtained, 1

ay effect in the flux ratlo
ing season -day variations
g separeting secular Aux decrease and

1\'€y u'O’l'd\. ; l‘ad' SLI
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WHAT IS THERE IN THE GALACTIC CENTER 7

Leonid V. Verozub

Kharkov State University, Kharkov 310077 Ukraine
verozub@gravit.kharkov.ua

Observations give evidence for existence in the Galactic Center of a compact supermas-
sive object with mass 2.5 - 106 Mg (Eckart,1997). Even more massive objects there exist in
he other galactic centers (van der Marel 1998). The observations data do not allow to make
2 definite conclusion about the nature of the objects. For this reason they are identified, as
a rule, with a supermassive black holes. Another possibility follows from the assumption
of the existence of supermassive configuration of degenerated electronic gas withoul events
horizon .( Verozub 1996 and this Conference). o .

We consider the simplest hydrodynamics model of such kind of ob jects in gas environ-
ment like the Galactic center starting from our gravitation equations. It 1s assumed that

mass M of the central object is 2.5+ 108 Mg. The radius R of the object resulting [rom the

Lt . ~d,, : is t hwarzchild
equations of hydrodynamics equilibrium is about 4 - 1077, where 7y is the Schwarzch

radius. . tral object is given
The Eddington’s limit of the luminosity near the surface of the central object 15 g
by
dwc ., "g .
L. = -;—GM [1 - W]
. Y ant, ¢ is the
_ ‘ _ nt. G is the gravnta.tlonal constant,
where ¢ is the Stephan-Boltzman constant, btain L, = 6.7 10%%erg/s.

speed of light. For the used mass of the cen%ral object we of e = eiaof the e
The real luminosity of the central object 1n the absence ol magne

of | 4

L =v*(R) M, ( .)

; “or 1 biecl under consi-

where v(R) is the gas velocity at the surface o;[ the object .-t'F (l)f {L;)lfi nOgJ.lrigm ity

oration o(R) =23 10em/s. (The &% velociy v o ° le lCd('aus 'and alter that decrea-

s up to thie distances of the orer o th‘e SChvaer'Chéll rLalicjor}r ﬁnder consideration).
ses according to the peculiarity of the gravitation force in the

: , 7 =0.3-10%erg/s. Thus, ip
Therefore, at the accretion rate M= 10~ Mo/ yeal 4\\;8 :b;aﬁ)lzvﬁuminosity.
$pite of a sufficiently large accretion rate the object ha

(3)

<]

y he level
400500 A and therefore, t :
chout ! tral objects with the

The wavelength of the radiation maxm-lum_ 18
of X-ray radiation is low. There is an jonization
radius about 10—3])6.

. These results give a cert
In the galactic centers are the super

zone around the cen

hat the supermassive compact objects

. uppose L . :
ain reason to SUPP ¢ objects without events horizon.

massive compac
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STABLE SUPERMASSIVE CONFIGURATIONS

Leonid V. Verozub, Aleksey Y. Kochetov

Kharkov Stale University, Kharkov 810077 Ukraine
rool@gravil.kharkov.ua

Graviation equations which have no physical singularity in the center of the spherically
symmetric field where proposed in the paper Verozub 1991. The physical consequencies
[rom the equation are differ very little from the ones in general relativity (GR) at the
distances 7 [rom the center which are much larger than the Schwarzchild radius T, 1n the
GR. With the available at the presenl time accuracy the motlon of particles and photons
is the same as in general relativity (Verozub 1996). It can be shown that the testing by
binary sytems like the pulsar PSR1913416 also does not contradict to observations data .
However the physical consequencies are completely different at the distances of the order
of ry or less than that. The events horizon is absent. The velocity of the particles falling
[ree from the infinity tends to zero when r tends to zero.

_‘F.rom the gravitational equations under consideration follows the existence of stable
equilibrium configurations of the degenerated Fermi- gas, whose masses M > Mg and

s.izes are less than ry = 2GM/c ( G is the gravitational constant and ¢ is the speed of
light)(Verozub, 1996,1997). For degenerated electron gas the configur
10® = 10"2gm The relation ” mass-radius” is of the form

[{ 1‘:[ 0.69
_— = Q. -6
RG) 148 10 (1’\[@) ? (5)

ations can have masses

where Mg and Ry are the mass and radius of the Sun
Particular attention is devoted to the proof of the

table show oscillations periods T for the first three mo
10" Mg and 2.5 - 1081 .

» respectively.
stability of the configurations. The
de of the configurations with masses

No !‘[//\’lo R/R@ T] ,C T’_), C T3 C
1 1-10" {8.1.10-3 7.5-10"2 (971 107338 ,10"3
2 12.5-108 0.37 51 14 6.7
References
Verozub L.V.: 1991, Phys. Lett. A., 156, 404,

Verozub L.V .: 1996, Astr. Nachr.
1997,

Verozub L.V.:

Sientific, p. 195.
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ON THE EVOLUTION OF RADIO EMISSION OF
SUPERNOVA REMNANT TYCHO BRAHE (3C10)

Evgenij N. Vinyajkin
Radiophysical Research Institute (NIRFI)

25, B.Pecherskaya, Nizhnij Novgorod 603600 GSP-51 Russia
evin@nirfi.sci-nnov.ru

Basing on long-term measurements at frequency 86 MHz the mean rate of the secular
decrease of supernova remnant (SNR) Tycho Brahe flux density has been estimated. The
decrease of Tycho Brahe flux density is not uniform in time. The rate of the secular decrease
of this SNR flux density is frequency independent. The weighted mean value of the rate of
the secular decrease of SNR Tycho Brahe flux density in the frequency‘ range 86-?000 MI—lIz
(this paper, Ivanov et al., 1982; Dickel et al., 1979; Strom et al., 1982; Stankevich et al.,

1997) is (0.41£0.03)% per year.

References - 33
lvanov V.P., Bubukin I.T., Stankevich K.S.: 1982, Pis'ma v.Astv‘on?)m- zh., 8, 83.
Dickel J.R..,,Spangler S.R.: 1979, Astronomy and Astrophys'l-fS, 79, 243.
Strom R.G., Goss W.M., Shaver P.A.:1982, MNRAS, 200, 473. beter Theseses
Stankevich ,et al.: 1997, XXVII Radio Astronomical conference, S.Peterburg, )

v.1, 130.
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STUDY OF COMET HALE-BOPP (C/1995 O1) IN KYIV
NATIONAL UNIVE(RS/ITY )

K.I. Churyumov

Astronomical Observalory of Kyiv National University, Ukraine

1. During July 1996 - April 1997 92 spectra of comet Hale-Bopp were obtained with
the 6-meter BTA telescope of the SAO of the RAS at the Mount Pastukhov. The obtained
spectra are three-dimensional which allows to receive energy distribution for each emissions
along the slit and that of each individual slit point. Therefore we may obtain one of frag-
ments of the general spectral map of the near-nuclear region of the comet. The hypothesis
about unknown cometary spices near A = 620 nm in the spectrum obtained July 10, 1996
is made. It is found effect which was observed for a real number of comets and is caused
by contribution of fluorescent of cometary dust Churyumov et al. (1999c).

2. Some results of the preliminary study of the comet Hale-Bopp spectrum obtained
April 17, 1997 by K.I. Churyumov and F.A. Mussayev with the help of the l-meteF Zeiss re-
fector and the echelle spectrometer, CCD and the long slit, oriented along the racln'ls-ve(.:tor
("Sun-comet” direction) are presented. Energy distributions for three selected regions inc-
luding the Cs5, C, (0-0) and C'N (0-0) molecules emissions of tl}e comet Ha,.le-Bop]'o spectrtlrr}
were built. Many rotational lines of the CN (0-0) were identified. The h,]g,h ermission P?ak
near 402 nm in the Cs band the cometary continuum of the nonsolar origin were detected

Churyumov et al. (1999Db).
3. Some results of narrow
l{ljea.r perihelion which were made with L
niversity Astronomical Observatory are presentec o
flters Weie used. Total numbers of cyometary observations were more the.x.nA 500 ch;rg}g atils
interval March 13 — April 29, 1997. The comet HUC_ICUS gas PledUCL]Oﬂ_tladtes ?f?;om?et. for
C3 and dust production were calculated on the basis of the star magn.] u (Z]s1 o
these filters. The calculations were made with the help .Of. th(; ilasi‘ srfcr)meclea.r produc-
®Ometary atmosphere. The value Afp, which 1s characteristic 0 hf § L:l L erihelibn o
lion rate, were determined too. Mean values of the production rates near p

]0gQ(C2) = 28.4; Q(Cy) = 27.2; Afr(BC) = 6.0 Churyumov et al. (1999a).

band electrophotometry observations of comet 'I-I.ale-B'op.p
the AZT-14 telescope at the station Lisniki of Ryiv
|. The standard set of IHW cometary

References .
.k foon and Planels,
Churyurnov K.I, Kleshchonok V.V, Kravtsov F.L, 1999a: Earth, Moon an
(111 preSS). I. F" Ga]aletdino\f GH,

huryumoy K.I., Kleshchonok V.V., MussaeV F. A., Bikmaev

1999b: Eari Moon and Planets (in press). ' | . 4 Planels
Hhuryumoy I:,\Il, KOICOE:]](CZJ?OIIO]{ V.V., Vlassyuk V.V. 1999c: Farth, Moon a

I press). i |
- indivi : Hale-Bopp come
Key words: comets: spectra; cometary atmospheres; individual
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LUMINESCENCE CONTINUUM IN SPECTRA OF
COMETS SCHAUMASSE (24P), SCORITCHENKO-GEORGE
(C/1989 Y1) AND HALE-BOPP (C/1995 O1)

K.I. Churyumov, V.V. Kleshchonok

Astronomical Observatory of Kyiv National Unwversity, Ukraine

The authors investigated spectra of four comets with the aim to determine the real
level of the non-solar-origin continuum in the spectral region 350-500 nm. Spectra of three
comets Schaumasse (24P), Scoritchenko-George (C/1989 Y1) and Hale-Bopp (C/1995 01)
were observed with the help of the 6-m BTA telescope and the spectrograph with the long
slit at the Special Astrophysical Observatory of the Russian Academy of Sciences. Spectra
of two comets Hyakutake (C/1996 B2) and Hale-Bopp (C/1995 O1) were obtained with the
1-meter Zeiss telescope and eshelle-spectrometer of the SAQ RAS. As a result of processing
the cometary spectra we obtained:

1) For comet Schaumasse (24P) March 14-15, 1993 the level of the non-solar-origin conti-
nuum equal to 44% of the sum continuum level at 430 nm;
2) For comet Scoritchenko-George (C/1989 Y1) February 27 | 1990 the level of the non-

solar-origin continuum equal to 40% of the sum continuum level at 387 nm 68% - at 430
nm (max) and 23% - at 480 nm; ,

3) For comet, Hale-Bopp (C/1995 O1) April 17, 1997 the |

, evel of the non-solar-origin con-
tinuum equal to 32% of the sum continuum level at 397 nm and 7% - at 438 nm'g

4) For comet Hyakutake (C/1996 B2) March 25, 1996 the continuum of the non-solar origin
\Gvas not deted‘ed'l We suppose that in spectra of comets Schaumasse (24P), Scoritchenio-
" eccl)rggtEC/hIQSQ X,l) and Hal?'BOPP (C/1995 O1) we detected the real cometary continuum
led with the luminescence of the comet organic spices which are in comet dust particles.

Key words: comets: spectra
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THE POSSIBILITY OF THE SATELLITE PHOTOMETRY
USING THE LASER TELESCOPES NETWORK OF THE
UKRAINE

R.A. Chychuk

Astronomical observatory, Odessa State University
T.G.Shevchenko Park Odessa 270014 Ukraine

astro@paco.odessa.ua

The construction of laser telescope’s photometric channel is proposed, which allows evalu-
ation of the impulse reflected by the satellite amplitude in the single-electronic mode, with
the possibility of the signal obtaining. .

As far as necessary, the equipment of the LT complexes can be used,'after a certain
modernization, on different problems, determining by the sa,tellite.obsgrva,tlon theme. .

If an object is detected, which is not catalogued, or if an object is controlled, W/hlch
has no active onboard optic systems, the problem of its photorr'let.ry hecomes actga.l. W lzfn
modernizing the LT’s photometric channel for these purp.oses.Jt is necessary ‘to 1[101esfee 1e
linearization of the signal reflected from a satellite, a,n‘d its fhfferentla!uon. Szcu afiﬁsz?
llows to determine the hypothetical form and orientation using the hefght]anroﬁf: nzeded
the registered impulse. There are systems, which a,llow‘ obta.mm_g the hsjgnal [r)eceivers allo“:
with the height distribution in time evaluation. In particular, m’CEO'C aﬁﬁf intensity. The
obtaining the output signal linear relation in analogue.n?Ode,Wl‘Olm e other
bending-around curve allows the reflection profile determining. 1 ¢ :)af'i‘l'z I()) th;ining which
Way of the impulse height registration and the reﬂected' Slgﬂétl Prn uncertainty t,o a few
tllows the amplitude of the bending-around curve eva.luatfon ! 1, . with the modernized
photons. The way lies in replacement of the photometric I‘CCGI\] e;onstmction e,
electronic-optiC transformer, and in engaging in the recewei canla; SO earmera and &
allowing intensity evaluation obtaining in the photon coun Zr nFor s'ol\"in ¢ the problem of
“mputer. The time attachment signal is taken from the anol . nts, allowing reducing the
bendin&él-round curve obtaining it 1s proposed to put the elements, s, and to move it
Ielescope lens’ electronic view into the line paral

lel to the line sweep axi e e
Y Mo ints’ quantity 1n a sw
dlong the ghot sweep axis according to @ periodic ll'neal law. n'ls’(}:(ianljglﬁsz [(l) "
es the representation of the photons’ quantity in 2 respo

he period while

et’s thick letermines the reflected

ot ne moving for a reading in® end the Pafl‘et; tl}lilr\lneilslé bending-around curve

ke tota) length. The transformation system f91' obtain \flithout the transformation

M requires additi.onal engineer—constructor’s gmdehnes.tiona] 't he photans’ iy

, . ¢ i is PrOpOT | . |

stem, the points’ sty in the field of vision 18 propOT®ERe P on by the

n ap impulslzgomtsd (2111 am{;:i]ﬁ]butjon on the field characterizes the fro
y an 1e dist.

: i recting.
atmosphere, giving the possibility of calculation cor

! T lites: photometry
Key words: astronomical instruments; artificial satellites: P
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THE CONCEPT OF CONSTRUCTION OF THE
AUTOMATED SYSTEM FOR OBTAINING AND ANALYSIS
OF THE INFORMATION AT CA OBSERVATIONS

Yu.S. Denischik, A.V. Dobrovolsky, Yu.A. Medvedev, R.A. Chychuk, N.G. Paltsev

Aslronomical observatory of the Odessa State University, Odessa, Ukraine

The basic aim of produsing the given automated system is the behaviour control on an

orbit of any CA in wich FCC is interested. The control includes the following tasks:

1. Detection of a space vehicle;

2. Its tracking with maximum accuracy;

3. Obtaining com prehensive information on the ob Ject, dynamics of its motion in order to
determine parameters whicl; changes permit to find out extraordinary situations arising on
board CA as a result of malfunctions or directed external influence.

To successlully solve the tasks set each observing station should be universal enough
according to its capacities and consist of the following observant complexes: 1. Of the
complex of coordinate-photometric C'A observations, which Iepresents a complex of photo-
metric CA observations on the basis of the photometric chanpel mounted on the carrying
installation providing sufficient, accuracy of tracking, having a computer and extensive uem-
ugh databank. 2. Of a complex la.ser-tra.cking CA, which is intended for definition of exact
distances up to CA. 3. Of a complex of radar-tracking means of CA observations for making
coordinate and not coordinate Measurements to determine orbital d

of the objects (and their changes), that in iis turn
orbit.

ata, sizes and densily
allows to contro] a CA status on the

At work of the given automated system three variants of CA observ
out:
L. The observation of (‘A launched for the fiyst time
2. Regular observations of functioning CA with th
situations onboard, and also determining par
.a.p]r)?ar irreversible and result in hindering the performance of the tasks planned:
3. The observation ol passive CA [or determinatiop of parameters of motion, pr(;pert.ies of

In all these cases the mode of transfer of the in

to the FCC dat . . ) :
0 “;e FE_ C| databa..nl\ s'hould be envisaged in reg time at synchronoys and quasisynchronous
modes ol observation for {he subsequent operative timely taking a decisiop

KNey words: artificial satelites: photometry, |

ations can be carried
and in which FC(C g interested:

€ purpose of revealing extraordinary
ameters, especially those, whose changes may

aser rangi ng
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LASER-LOCATING OBSERVATION FOR SATELLITES
SYSTEM

Yu. Denischik, V. Esselbakh

The Department of Education
State Institule Centre Laser-locating Observation Jor Satellites (SIC ”Orion”)
12, Naberezhnaya Street, Alchevsk, Lugansk region, 89104 Ukraine
sic@orion.al.lg.ua

Laser-Locating Observation (LLO) for Satellites System elabo- r.ati.ng by the .Education
Department of Ukraine will consist of 4 points located near Ukraine’s l?oa.rds in Odzs‘sa,
Lvov, Uzhgorod, and Alchevsk Lugansk region. The parameters of all stations are a,cco‘r ‘mlg
lo the world level. By the means of this system satelli- tes us.ed for survey of Ea.ri';l}
suface and localizatlion of LLO to- wards Earth’s mass center with super -exa‘ctness wi
be observed. Given information will be used for the number of explox:atxgp in fGeC%[J)EYﬁlCS,
and Geodynamics, as well as for creation of modern system of worldwide “-Tlmb O{ an;:&z
Satellites’ coordinates des- tined for the observa,ti@ of the' Ea.l:th ?urfacfej wi enia]r e
to the foreign space center for the exchange of information 1An“1._“;n- }/;io;lrzce Na;,iga“on
Geology, and Meteorology. Also we shall ob- serve NASA satellites p
and satellites Geodezy. _ | LO. We look

In present we ha,v)e done 70% of work in the develop‘lng of i;]lile] szf :,,[1 yI {: iditions .
lor sponsors for ending of this work. We are capable [or examining

Cooperation.

Key words: artificial satelites: laser ranging

UR IN THE ORBIT
, OF CA BEHAVIO
o CF%I,\(I)TI;/PI{%IIJ{OTOMETRIC OBSERVATIONS

Do h . P - A.A. Korobko,
/ hy k, N.G. a,]tsev, A :
AV, brovolsky, Yu.A. Medvedev, LA Ch CAU Korobejnikova, T.N. Naumenko,

MP.p etrov, S.L. Strahova, L. V. ISornijchuk, E.
J T A. Golubovskaya |
Odessa, Ukraine

n O Ol C A ] l . . . ] f

Ollowing Parameters. _
- From the CA light variation perio “tationa
'May vary as affected by aerodynamic, gravi | o Sible
"ected external influence and at the Cor}lmfnt'(;n in space. This variation 18 r-espt(;ln CA
2. From t -ariation in CA axis orientatl T The variation in the
riation 1n U 1 {ime. I
or CA orbital}-1 i V:'rnuits drag in the atmosp herof & t;lllf: same factors although the axis
axis Orientationn:ti)lc;otnh’at of light period are affected 'l;)tl,iorll at the command). . \
Orientatiop is steadier to their action (except the varl and spectral chara,cterxstlcs.Of.C'
F I N in colour index, pomrlza‘tlonl . CA surface and their varation
rom lation 1n ¢ - he UF '
The given faétfrsvacllllZi;(::?el‘ize reflective properties of ti

) . e orbit.
viour in th
8ives an essential information on the CA beha

{ that angular rotational velocity of

is eviden ) - t
\ W clectromagnetic forces as well as a

L,

]‘-ey words: artificial satelites: orbits
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THE STRUCTURE OF THE CATALOGUE OF CO THE CONTROL OF EVOLUTION OF THE ORBITAL DATA

PHOTOMETRIC DATA

A.V. Dobrovolsky, A.A. Korobko, Yu.A. Medvedev, N.I. I(oshkin, R.A. Chychuk,
N.R. Burlak, N.G. Paltsev

Astronomical observalory of the Odessa State University, Odessa, Ukraine

Photometric observation of cosmic objects can serve as one of methods of space control.
The photometric data obtained represent: CO light curves in the integrated light, the data
on CO colorimetry, the data on the solar light polarization by cosmic objects.

The problem of CO identification from photometric data consists finally in development
of certain attributes inherent to the photometric data of a cosmic object (a group of objects)
indicating the conformily of these attributes to the properties of real cosmic objects (to the
lorm, covering, dynamics of orbital motion and the rotation around the mass centre etc.).
The given problem can be solved in some cases by a direct analysis of the photometric data
on Lhe cosmic objects.

But the most effective and comprehensive solution of the problem lies only in the cata-

logug of the photometric data comprising photometric information obtained, the results of
physical and mathematical modelling of CO observations as well

: , as all the available apriori
information.

Based upon the structure of represented photometric data the ¢
data should consist of three parts: th

catalogue of colorimetric data

atalogue of photometric
e calalogue of light curve in the integral light, the
and the catalogue of polarization data.

Ney words: artificial sateliies: catalogues; artificial satelites: photometry, polarimetry

ON THE POSSIBLE SPECTRUM OF PLASM
A
IRREGULARITIES IN THE LOWER SOLAR ATMOSPHERE

Yu.V. Kyzyurov
MAO NASU, 252650, Kiev-22, Ukraine

kyzyurov@mao. kiev. uq

In this report the formation of plasma irregul

c;‘tlte to tl}l‘lbl_llel.lt mixing ol weakly ionized gas in the lower solar atmosphere is discussed.

e co;l-mcrexla:[l,lf)nt of the process takes a background plasma density gradient and a uniform
magnetic held into account. The relation b i ‘

: elween plasma density | ' |

: ‘ iy fluctuations and the

rand'(zlm \rglocn.y ﬁeld. of n.eutral gas is derived [rom the 3-fuid equations. Restricting the

C(f)nSl ila.ltloln to the 1rnert1al range of scales, where (e spectrum of turbulent velocity field

ol neutrals has the Kolmogorov power-law form, an analytic expression for the spectrum

. ‘ . :) “ eﬂ
n genel‘zhl E"S v v E "

arities in the lower sol
m a simple power law with a constant

arities (with scales smaller than 1000 km)

some possible departures in detail of the spectrum fro
power index.

KNey words: Solar atmoshpere: spectrum; plazma; magnetic field

CA ON OPTICAL SUPERVISION

A.V. Dobrovolsky, Yu.A. Medvedev, A.A. Korobko, R.A. Chychuk, N.G. Palisev,
M.P. Petrov, S.L. Strahova, L.V. Kornijchuk, E.A. Korobejnikova, T.N. Naumenko,
T.A. Golubovskaya

Astronomical observatory of the Odessa State University, Odessa

Bearing in mind that C while revolving around the Ea,r‘th s inﬂuenFed by Va,l'iOl:ls forces
the parameters of its motion, do not remain constant, as it is the case W‘lth the‘nondlsturbéd
motion, these vary in time. The study of these forces influence on the QA 'motlon has shown
that the Earth’s nonsphericity and the drag in its atmosphere are 'ba:%lc dl.stm‘b'ancg [a,ctr‘ars
for low CA whereas the influence of other celectial bodies is 1n51'gr‘uﬁcant. For high gA,
main disturbance factors are those caused by the Earth’s nonsp'erlaty, the Mc[mn and L;I;
influence, the light pressure and electromagnetic forces. The e?,ctlf)n ofhna.turl&l. O’rlf:}: :lltlison
disturbances of CA elemental orbits of both secular and pel‘lOCIIC?Ll c a.1laF .glt. The action
of nongravitational forces results in CA spin around the mass centre and in its

change. o
The control of CA orbital data evolution 1s 0

I i - e or creation o '
control service supposing the presence or cre.atlon e aular CA et to
observing stations, the organisation of carrying out versa

oristi udy and control their
wpdate the data on their orbital and phisical Cha'md?“smcs.’ tz. Swjlis;rl:;ticon service is
variations, generate and replenish the catalogue. For this, i ‘s;,r?-n ;E)gtometric, eally, spec-
needed equipped with adequate software, able to ma.’ke pos! ]. t"orl)l with Ephemeris service
tral and polarimetric observations of CA as well, in cooperatl

; hel iour in the orbit.
providing prediction of CA orbital motion and their behaviour !

ne of the most important missions of space
[ a ramified network of well-equipped

. . . : tions
Key words: artificial satelites: orbits: Perturba !

TURES AND THE
. THE MAIN FEA
SOLAR CYCLE ZSYCLE PVOLUTION

Vitaly N. Ishkov »
jon, 14 USSI/
IZMIRAN, Troitsk Moscow T€gLon; 142092 R

is/zkov@izmimn.-rssi.m |

1at our knoledge of long-duration active
et he next 11-year solar cycle. The
lative smoothed sunspot numbgr
value was reached already %o
le 19, when it was reache-cl in
pa.risonwith the previous

as show .
Gdently predict t
th later the refat
Je 22, when this
nding cyc¢
923 i1n com

Evolution of the current solar cycle h
Processes in the Sun is insufficient to €O
carrent, cycle began in May 1996 and 30. mon
€ached 70,5 only. Compare this to previous C¥¢ V4
.1 ) Months, the cycle 21 to 23 months, and the ou

ot r cycle
) monghs, We discuss the characteristics of solar ¢}
Cycles,

f(ey words: Solar activity €y cles
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NICOLAY N.DONICH - THE ASTRONOMER

Alex B.Gaina!, M. Yu. Volyanskaya®

b Academy of Science, Republic of Moldova
2 Astronomical Observatlory of Odessa Slale Universily

The article is devoted to milestones of life and scientific activity of the eminent Astro-
nomer Nicolay Nicolaevich Donich (Nicolae N.Donici) (1874-1956), the graduate from the
Odessa (Novorossiyski) university. He was the wellknown expert in the field of research
of objecs of Selar system. The person educated and highly cultered, constructing first in
Bessarabia( present Republic of Moldova) observatory.

He was born in Kishinev (Chisinau) in the noble family of notable moldavian landers-
men. N.D. graduated from the Richelieu lyceum in Odessa and alterwards, in 1897, gra-
duated from the Odessa(Novorossiysky) University. A.K.Kononovich( 1850-1910) headed
the Chair of Astronomy and the Observatory at that time - a foremost authority in the
field of astrophysics and stellar astronomy. Many of his disciples became eminent scientists
of their time. N.Donich was among them. N.D. worked t;ll 1918 in Pulkovo Observatory
and became a master in the field of studying such phenomena as solar and lunar eclipses.
To OI.JSGITVG Lbe Su.n N.D. COL}Id afford to design and manufacture a spectroheliograph, the
ﬁrsl‘. in Russia, with the as's,lstance of a famous Odessa mechanic J.A. Timchenko. This
instrument enabled .l.o obtain topquality photos of Sun’s surface and prominences. It was
lpou.nted together \-\."lth the cgelostet't, in the private Observatory of N.D. built in the village
Stariye Dubossary in 1908. Besides the heliograph, the Observ
iher s shoud b o omnt o viousshieratios. O the
a guiding relractor, a photographic ca.n.]c-'racan(zlm: ;)Iel[)t ~et"’ ‘}'“ H'l'Strument’ CO{ISlStlTI’g i
N.D. was lucky enough to observe rare astfon.]omical il bt with an objective P
Mercury on tl-1e disk of the Sun on November 14 '19571‘3“3“?“&- H? ovserved the transit of
in this planel; observed Halley's comet in 1910 | )th | an} S;OVed ‘;!16 slmosphere 'absenc”e
In 1933 he was carrying out c;bservations of Sm’ture ” l%ldt I.O‘ns-\l\ nnecke cor'net - 19-2 "
of the planet. Eigl‘ll‘,yscienl‘»iﬁc papers on the zic:diicI;lall}(l '(?Le'lm’l'ned' the l‘OL&tloncﬂ period

a 1ght investigation were published by

N.D. Through the H Shapley’s recommendation } al in hi
-oha nda e obtained in his observatory :
of stellar sky photos. 1s observatory a number

atory was equipped with a

N.N.Donich was a brilliant persenality in the astronomical community of his ti He
was a member of many scientific societies. Hard and sad times came 3; D iy ]lmle'.- '
the last years of his life. At first he had to leave Bessarabia. then Romani fom(él ‘ uung
France, where he worked at Medona Observatory. At last h’e found. himse?f Sgclefri?;?g’.

financial situation According to same findj
. . ing the last days he spent ip ¢ ’
houme near Nice and died in 1956. pent i the old people’s

Key words: history of astronomy; Solar system; Sun
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THE VARIATIONS OF SOUTH-AMERICAN
LOW-LATITUDE IONOSPHERE DURING CHILIAN
EARTHQUAKE ON MAY 21, 1960

L.M.Ishkova!, V.A.Morgunov?

Y IZMIRAN, Troitsk, Moscow region, 142092, RUSSIA
2 OIFZRAN, B.Gruzinskaya, 10, Moscow D-242, RUSSIA

The analysis was performed of the large-scale variations of F2-layer critical frequencies
over extensive low-latitude ionosphere area of the south-american region on the basis of the
data of four low-latitude vertical sounding ionosphere stations (the geomagnetic latitudes
6.0 N-- 15.6 S) and two mid-latitude ones during the catastrophic earthquake in=20 Chili

- onMay 21, 1960 (M = 8.5). It was shown that the anormal disturbances of [oI'2 have taken
place over considered low-latitude ionosphere region under quite geomagnetic background,
best manifesting themselves by pronounced decreasing of fol'2 al pre-s.unrise hours at a
period from two days to some hours before the first forshock. The peculiar features of the
disturbances during considered period were their successive displacements to the equator,

" the synchronism of their manifestations at pre-sunrise hours jus't bef.ore the earthqugxke al
the stations Talara, Huancayo, La Paz and the equality of negative dJsturbanc.e amplitudes
at the low-latitude stations nearest to the epicentre and most remote from it. After the
first forshock (M = 7.2) during the period of time up to tl?e main shock (M :_8.5)(;[2(1
two days under high aftershock activity as far as tl}e I.TIELgI]GL'lC stm?m com’mjncemcn y

| 23, 1200UT) the anormal disturbances in fol'2 variations were not observed.

Key words: Earth ionosphere

TION OF A DEPLOYMENT
oM O O N AT [LITE ECHO II IN THE

OF RICAN SATE
| THE AMERICAN SATOL I,

V. (. Karetnikov*, O.E. Mandel?

ytechnic Universil
Odessa Astronomical observalory' Odessa Polytechnic Universt 7
SA in the field of a satellite astronomy

One of the first cooperative projects USSR - Usa,tellite_ balloon Eche IT in accordance

s organization of observations of a bri ghtnes's ofa ellite - D s conducted un-
with ﬁlling it by gas after an output satellite mtofosrb‘lt.ce ;ef LLS US.SR s o

. ! 1 of ; of Scien S55R, the nator o
e o stzonomical Counci®y Aci?(lf Iz:fnz the senior lecturer of Kishinev university.
N four points — Ula, Vyatka (Kyrov), Syktyvkar,
e rst orbits. The authors of the

llite on it the fi . The .
ition. On weather condilions it was possible
ition. Or

) and Vyatka ( O.E.Mandel). By
determined the period of rota-
tation. The expedition, except
nghtening

the Program was V.M.Grigorevski -

our groups of the observers were directed to
I\To-rilsk - located under trajectory of the sale
8Ien message entered also in a staff of €xp ed Carebnikov
0 execute the observations only in Ula (V.G;I\a‘fi.nlhave
I'fi‘Slllts of observations \/.GrigOIeVSkY and G.L?l 111f x
tl(?n of the satellite about the axis and [‘)ara.metefs Oof rocess pdetente, in stre
“entific value, has played the role and in becoming ot P

earches.
of mternationa] cooperation in the field of space T€s

] i dividual: Echo 11
Key words: artificial satellite: orbits: individual
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PALEOASTRONOMY BETWEEN THE TWO GAMOW
MEMORIAL CONFERENCES (1994-1999)

Eduard N. Kaurov

Euro-Asian Astronomical Society
Universitetskij prosp.13, 119899 Moscow, Russia
boch@sai.msu.ru

One of the first talks dedicated to paleoastronomy was presented to the First Gamow
Memorial Conference (Odessa, 1994). After that palecastronomy in Russia have made a
considerable progress. The first cooperativé - astronomers and archaeologists workshop
on archaeoastronomy of took place in the very 1994. The first National Conference on
Archaceoastronomy took place as early as October, 1996 (Moscow, Institute of Archaeology
of RAS). But the first session on archaeoastronomy in Russia took place at SAI, in March,
1996 and was attached to the conference ”Qur Galaxy”. Later on the proceeding of the
session were published in As.Ap.Tr.

After the 1996 session an interdisciplinary workshop on archaeoastronomy took place at
SAL Following the conference resolutions the works on archaeoastronomy were intensified
and a special permanent interdisciplinary workshop on palecastronomy was created. A
large international conference on paleoastronomy ("Paleoastronomy: Sky and Mankind”)
was held as part of the scientific program of the IV General Meeting of EAAS in 1997.
Presently the work on this feld is being continued. The latest conference (SETI: Past,
Present, and Future of Civilizations) toolk place at SAI on May 24-27 of this year at SAI

KNey words: arclmeoastronomy; history of astronomy

F KO LIGHT CURVE
ITS CLASSIFICATION ATTRIBUTES

A.A. Korobko, A.V. Dobrovolsky, Yu.A. Medvedev, R.A. Chychuk, N.G. Paltsev
M.P. Petrov, S.L. § trahova, L.V. Kornj jchuk, E.A. I\'orobejnj]cova., T.N. Na.umenk:)
T.A. Golu bovskaya ,

Astronomical observatory of the Odessa State university, Odessa, Ukraine
) 7

For long-term photometric researches of CO carried out in Sp
AO OSU the extensive observational material as thebank of
gatered. On the basis of the versatile analysis of this materia]
interactive identification of a class of each light curve has been
of light curves are a priori related to to the classes of corres
as their photometric properties directly determine allocation
curves.

The interactivity of the identification procedure v

is obviously its basic drawback { :
) : the given procedur I
eali : : . e motivates the
cleat,lon.of.a‘ high-grade system of identification of light curves and objects, appropriate to
them, within the framework of existing classes and provides solving a n'umi)ef I;f problenfl»S
on development of identification algorithm lunctioning on the basis of the clictilj)narv of

altributes, generated with the hel > of meth e 1 _
parameters. ! ods of perfor ming light curves by their numerical

ace research department
CO light curves has been
the alphabet of classes for
arranged. Thus the classes
ponding observable objects,
of the given classes of light

ithin the framework of this alphabet
The automation o

Ney words: artifical satelires: light curves
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RS

INVESTIGATIONS IN ODESSA

E.N. Kramer, A.K. Markina, L.Ya. Skoblikova

Odessa Astronomical Observatory, Odessa, 270014, Ukraine
} e-mail: astro@paco.odessa.ua

|

| BIBLIOGRAPHY OF SOLAR SYSTEM SMALL BODY
|

|

|

|

| In work the researches of small bodies of Solar system published by the Odessa astro-
nomers in 1944-1999 years are circumscribed. They include works on study asteroids,
meteorites, meteors, comets and dust component of interplanetary medium. For its in
Odessa the visual, photographic, spectroscopic, photoelectric and radar-tracking methods

of observations were applied. ) _

In Odessa were developed and the methods of meteor patroling, ”instantz‘i.neous". exposi-

tion, methods of determination of rotation rate asteroids and position of tl?elr rotation axis,
elements of meteor orbits and velocity of traffic and braking o'f meteors in afzmosphere. of
the Earth are applied, the genetic connections meteor streams with parent bodies (asteroids

and comets) are determined.

Key words: Solar system: orbits: comets, asteroids, meteors

- DIOTELESCOPE
MODIFICATION OF URAN-4 RA
INTERFEROMETRIC REGISTRATION SYSTEM

O.A. Litvinenko, R.O. Kravetz

/-
Radioastronomical Institule Obser-vaioryrU_R-lAj\ 4
Pushkinskaya str 37 Odessa 270011 Ukraine
uran@paco.net

' i ; iginally based on
' I ] TRAN-4 radiotelescope was orgl ‘
o 07 e e e . Lm?cﬁefects of this system there was create another

the HO-67 tape recorder. Because of essen.t(i orders [or register radiosources signals on
registration system, which use cassette video reco - in digital form. Because ol
b ma,gnetic{ e ,In this system tape reCOrdlgg is car I‘lG.‘.(l ouetdl?nc:;iﬂer RAM, that allow
high discretization frequency of input signals t.}lus systelm ;ignizter it on the hard disc, which
. \Y ; d

to get continy ough ADC and simultaneous:

. uous data through
S used as an intermediate carrier. - istration system by using personal
cl1a L. tric registration sy S

| In this w est to modily interferome , to combine interferome-
Compyter into;‘rl;;’\IGRsng\% instead of external bugfer RAi\tIe’] s:c(l)fa:)srzcise time and frequency.
tric and raq; ic registration systems including syst have considerably large
Such mog?;il:;?i]::lri ;)igs‘;iii)llz because moderm persona}l\ conlcll);lf:jf ;iput signal, that have
.  to-keep ' [
RAM (more then 128 Mbytes), and therefore allow f external buffer RAM and ol

he necessity O : :
“18th equal to radiosource scan length. 50 Itli;]i;h: reduce thy quantity of equipment.
Mtermediate carpior : d d, that can ess¢ \ ]
carrier 1S droppeéd,

ferometry

Key words: radio telescopes; radio inter
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INVESTIGATION OF THE RADIOTELESCOPE URAN-4
DIRECTION PATTERN

O.A. Litvinenko, S.K. Panishko

Radioastronomical Institule Observatory URAN-4
Pushkinskaya sir 37 Odessa 270011 Ukraine
uran@paco.nel

‘Radiotelescope URAN-4 (Galanin et al, 1989) was used [or observations of the bright
cosmic sources on decametric radiowaves to study the variability of their flux density (Ga-
lanin et al, 1984). There are existed the strong effects of 1onosphere in decametric range of
radiowaves (Bridle & Purton, 1968). The ionospheric absorbtion, refraction and scintilla-
tions distort the form of the radiotelescope direction pattern. To get the value of the flux
density of discrete radiosource it is necessary to smooth the output record by some way.
From the theoretical views it is obvious to apply the fitting of the calculating direction pat-
tern to observing data. Really it demands to investigate the conformity between observing
and calculating direction pattern.

To study the limits of using the fitting Program tested on simulation which included
distortion the direction pattern due to time displacement and
plitudes and periods. The conformity was estimated by variance of the diffrence between
corresponding data arrays. Resaulis of the fitting Program operating with simulation has
s.howec.l that it available for observing data and permited to get such values as amplitude,
time displacement of maxjnmm and sidelobes distortion of the direction pattern record.

scintillations wit] several am-
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BEHAVIOUR OF CA GROUP, LAUNCHED BY ONE
CARRIER-ROCKET

N.G. Paltsev

Astronomical Observatory of the Odessa Unaversily, Odessa, Ukraine

The solution of some important global problems requires arrangement on an orbit in
arcumterrestrial space of a group of specialized artificial satellites carrying out certain
functions within the framework of a common large task and functioning during some long
period of time. | .

It is best of all to create similar CA groupings, as the experience has sl?own, by using
group launchings when several satellites are launched into the orbit a.t.once with one c.anA'lerf
rocket. However, a number of problems remain unsolved, the most lm_pf)rta:r:lt‘one Js‘(.llz};fj,
on stability of large CA groupings such as, for example, a system of sa.t‘ell.l‘tes C;.]o.bai St:}u.
that is equivalent to the problem of their lifetime and normal functioning. It is to this

oD, ' 1ven work is devoted. N o
plo}%lﬁzlcgigdt;zgoﬂ of the given problem has shown, that (;].1(9‘ stability rof a. gtr‘oupl-gi fhf:;
in an orbit depends on a type of the starting _device .dete.rmmlfag a C(lm ;gltlll:; ]()Ox-rilt;nta.ti011
way the apparatus is separated and the direction of its discharge and on t
accuracy etc. . L .

As t)h(jtga,rriers intended for realization of group 13"-““1?@3 'Mefeq:t]{)irr)f‘dcf‘;\ltil;t\c,)a; 'j)‘:f
starting devices in the given work the following possible variants ol putting

are consicdered: s al trajectory of
- ‘ ratus along a lraj
I. A consecutive launching without acceleration of each apparatus along

) o the base module with Sometin']ei i“tf 1.Va‘];]eration of two C'A in opposite directions:
2. A simultaneous putting into orbit without accelera
) perpendicular to the plane of local horizon;
) in the plane of local horizon; ‘

‘ ! [ four CA)
(The cases 2 and 2 can take place and at tl.le lﬂ:UDC-heS 0
three CA ( triangle), in the plane of local horizon;

in the plane of local horizon. ' |
4. The launching of four CA (tetragon), in the plane o Lborizon s chainof ni1

U hown, that 1
e consideration of Lhe above Va‘“an'tlj llms Sljll;)tab]e and it will decay very quickl ’daj
AES a : 2 tl Touping will be u ' . : In cases 2, 3 and ¢
ppears. In case 2 the grouj evolution periods. In ¢ e
these C'A wil] have different orbits, and, hence, and r los. Such orbits are characteristic

. . o mraeg)] der small ang .. ) : ;
the 4Pparatus will move in orbits crossing un where the CA collisions are possible. By

of havi . ar the interect.ion', e trajectory of base module

chf’OSiIllnga dczrnn'g‘elct)tls' Seléteisolff)}lCA discharge with respect to lﬁfu;crlaf)i considered the best

Hlotioﬁ gthé tlixfz:t o;rthils collision is removed. A pentagon s

“onfiguration of the CA group. c.A bebaviour is co
Cofl'eCtness of the conclusions ma‘de' lft (”'bundle”) n -6.1.2.3.4.5). and

o Multiple observations of groups of objec S 1.3.4: 90-050-1,2,3.4; 91-0!6-17-’3_v'-1e' 2 1
(objects 83-056-7; 84-012-1,2,3,4,5; 86-014-1.2:% 1 to be launched according to the

1S assuiec .

. { ‘atus assulll /INg group

aiso jp February, 1997 (analogues of appal le. were observed as a compact moving grouj
Program " Global Star”). The objects, as a I'tie;

: the group formed acute
" - hily ahead the others, 0 . h other
("ba ” e ' [ them Shgh“) a. ‘kedly respective to each o .
trian];le{e )t;of Llhllee oA lontehg [m;tion. They displaced mat kedly resp
* &Xtended towards t '

ing in int I bits.
in moving in intersecting or
*nd the CA ¢l d their places which should be in moving
“rear CA changed the ,

3. The launching of

mpletely confirmed by result..s
observing seasons 1992 (1993

Key words: artificial satelites: orbits
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USAGE OF THE RADIOASTRONOMICAL METHOD FOR
THE ANALYSIS OF TIDAL PHENOMENA IN THE UPPER
ATMOSPHERE OF THE EARTH

M. [ Ryabov

Odessa observatory UR A N-4, Radioastronomical Institute,
Academy of Sciences of Ukraine Ukraine
Pushkinskaya sir. 37 Odessa 270011 Ukraine
astro@le.net.ua

On the basis of survey results quoted of investigations of gravitational tides in the
Earth’s atmosphere,the degree of their influence on neutral and ionized components is con-
sidered. Since 1987 regular observation of powerful galactic and extragalactic radiosources
have been carried out at radiotelescope URAN-4 of Odessa, observatory RIAN. Variations in
fluxes of cosmic radiosources a the decameter wavelength range are largely due to the state
of upper layers of Earth’s atmosphere. The sources of Cas A Cyg A, Vir A, Tau A were
observed monthly in cycles 7-14 days long. The variations of radiosource fluxes are indicate
of season-day and sporadic changes caused by wave’s disturbence in upper atmosphere. In
observation cosmic sources near the Moon at different angular distances, the effects of fo-
cusing, defocusing and intensive scintillation are noted. The character of tidal disturbances
in the upper almosphere was examined on the base of obtained data. The difference of
their manifistation for neutral and ionised component is discussing.

Key words: radioastronomy; Earth atmosphere

CALCULATION OF DAMPING CONSTANT
OF THE FRAUNHOFER’S LINES IN THE SOLAR
ATMOSPHERE

Ivan Vakarchulk ', Lyubov Yankiv- Vitkovska 2

' Cair of Theoretical Physics, I. Franko State University of Lviv
Dragomanova,] 2 Lviv 290005 Ukraine
2 Cair of Astrophysics, I Franko Slale University of Lviv
KNyryla i Mephodia,8 Luiy 290005 Ukraine

To define chemical contents of elements in stars’ atmospheres we peed reliable data on
t.h.eu' damping in spectral lines. We have found distinct expressions for damping constant
with consideration of several mechanisms that influence the expansion of spectral lines. We

lu?.ve calcglated Pparameter of dampin g for some spectral lines under different temperatures
with consideration of 1nelastic collisions by means o Using the most

correct and empirically tested method of investigation of spectral lines we have caleulated
parameter of damping for spectral lines of irop group in Solar atmosphere

Ney words: Solar atmosphere: spectral lines
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M.Ju. Volyanskaya', V.G Karetnikot! , O.E.Mande/?

'Odessa Astronomical observalory
Odessa Polytechnic Universily

The expedition was organized by Odessa affiliation of All-Union Astronomical and
Geodetic Society and astronomical observatory of the Odessa university. The chiel was
LS.Astapovitch. The members of expedition: V.M.Nechaev and authors of the present
paper. The city Djankoi is located almost on center line of a band of a full phase of' an ec-
lipse, it determined selection of a, place of observations. Some more expeditions of chfferfent
observatories have arrived in ci ty. Immediately before the beginning of an eclipse scattegng
a cloud cover with the help of aircraft for the first time was on a large scale made. -Cme-
matography of an eclipse was conducted, the moments of COHtE.LCtS of lunar shadow with ag
edge of the solar disk were determined, the measurements of light exposure \-verel.execu,t.fh
during a full phase with the help of luxmeter, a serie§ of photos of 'phasesﬁof a.ll]] ecli ;Zfle wi f
the help of camera ”Zenith-C” with an ob jective prism was ob.tamedf I~'or ; ¢ au (()jlsa;)e
the paper this expedition, among other things, has pl'ayed' the impor Lda‘lt]'t role in pur
of experience of organizatien of astronomical observations in field conditions.

Key words: solar eclipse

MHD WAVES AND
NONLINEAR INTERACTION OF
SOLAR CORONA HEATING

7 i -1
A. Yukhimuk!, E. Sirenko', V. Yukhimuk?, Yu. Voitenko

. Loy 1 e, Ukraine
Y Main Astronomical Observatory NAS U/;TQZRE:A{[‘;/;;’Jé zﬁlff'fl
2 Los Alamos National Laboratory, Los Alamos ’

it ; ic and ion-
2 ; with magnetosonic

o i parametrigfuteraction of Allves P‘}TI} Wayvetsoh)rdrodvnga.mics. A nonlinear

Ousti ' ' : i wo-fAuid magnetol 3 -

fooustic waves is considered on the basis of t bility growth rate have been cal

. jon, insta .
: . o -ee-wave interaction, 11 o e :
dlspersmn relation describing three-wave I tical results shows that kinetic effects in the,
re

Culated anq estimated. The analysis of theo " eptial for the parametric interactions of
ar .

Alfvén Waves (the finité ion Larmor radius)

Waves. lie paper could take place in the solar coronal
)

is small. The products of the decay -
) he coronal plasma in consequence

| _ ied 10§
Nonlineay parametric processes studied /B2
90PS, where Plasma parameter (§ = 57 /%

) , flectively heat t
maghetosomc and 1on-acoustic waves, can eflectivel)

of rapiq dissipation.

! : raves
Key words: magnethohydrodynamic; plasma wav
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ANALYTICAL ESTIMATE OF THE INFLUENCE OF THE
IMITED ANGULAR SIZE OF THE SUN IN A PROBLEM
OF TWILIGHT SOUNDING OF THE ATMOSPHERE

Leonid S. Shakun

Department of Astronomy, Odessa State University
T.G.Shevchenko Park Odessa 270014 Ukraine

spirits@tm.odessa.ua

Nowadays scientists suppose that the near-earth cosmic space contains a great number
of small size particles. Their influx to the Earth is being increased during the activity of
meteoric flows. The method of twilight sounding of atmosphere is the one that is used to
know the quantity of an aerosol in the upper atmospheric layers.

This method uses the brightness of single scattered light to detect the presence of an
acrosol. However the brightness of scattered light is being influenced not only with a
substance in a point of scattering, but also with a value of solar radiation, that has reached
the same point. It appears that the value of radiation which has come depends on the
angular size of the Sun. Calculation of the correction to a value of coming radiation, allows
to determine the contents of an aerosol mere exactly. Obtained analytical formulas allow
estimating an area ol atmosphere where it is necessary to take into account this correction,
and to determine the association of this correction with the coordinates of a scattering
point and the atmospheric parameters.

Present work contains the analytical formulas that permit to define with high precision
the values of corrections al small optical depths of atmosphere and the character of their
changes in deep layers of atmosphere. The model of extinction factor that is being decrea-
sing with an altitude on the exponential law is considered as a special case.

e ae 1 o o v . \ . 3
KNey words: Earth almosphere; aerosols; Solar radiation
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O TAPMOHHWH CDEP

Anamoauti A. lllesuenko
(Odecca)

[IpuBreyeHHe My3blKaJbHbIX 3aKOHOMepHOCTe# B 06LieM npolecce CHCTeMaTH3alUWH 3HaHHM W NOTH-
YeCKOro OCBOEHHS MHMpa, Hapsily C MaTeMaTHYECKHM annapaToM, H3HayalbHO, MO KpaiiHei Mepe OT WyMepo-
BaBHJIOHCKHX 3BE3[J0OYETOB, a B eBPONeHCKOi TpanuuKK ot [udaropa 1 BnioTh 1o Kensepa, B 3HaunTeNbHOH
Mepe Onpefe/nso XapakTep pasBHTHA KOCMOJIOTHH. 3T0 06yCJ0BAEHO He TONbKO CNeUHGHKOH My3biKaabHO-
ro HCKYCCTBA B MJiaHe COLHANbHOM, HACOJOTHYECKOM, NICHXOJOTHYECKOM, 3CTETHYECKOM, HO W BHYTPEHHHMH
3aKOHOME@PHOCTSIMM MY3bIKaJbHbIX CTPYKTYp. MMeHnHo nostomy [ludarop nonaran, 4to MCTHHY credyet
HCKaTb B COYETaHMAX MY3bIKaJbHbIX TOHOB H MaTreMaTHYeCKHX CHMBOJIOB.

Cama uest MHPOBOH rapMOHHH B KOCMOJIOTHKH aHTHYHOCTH O()OPMHJIACh HMEHHO Yepe3 My3biKy — Kak
uies "My3blKu cdep” 1 6bl1a cBAi3aHa C PH3UUECKUMH (axyCTHHYECKHMH) MO3HaHWAMH U BbiBOAaMH [Tudaro-
pa u nutaropeiiues (APXUT) 0 YHCAOBOH NPHPOAE MY3biKANbHLIX 3BYKOB M HHTEPBAJNOB H O NPONOPUHAX
Mexkny Humu. COracHO MpeiCTaBieHHAM NHdaropeiiles, ABHXeHHE HEOECHbIX Tesl CO3A3eT NMPeKpacHyw,
coBeplUeHHYI0 My3biKy. Becb KocMoc npeacTaBiseT co60i rapMOHHYECKH YCTPOGHHOE M MY3bIKa/bHO 3BY-
yallee TeJO.

KopHH 3THX KOCMOJOFHYECKHX NPeACTaBaeHHH MHbaropeliues YXoiaT elle ray6xe — B opduyeckyio
TPafHLHIO:

O, BceuseTyLni, Beb Thbl
KH(apoil cBOei NMONHO3BYUHOH
JlagMilb BCENEHCKYIO OCb,
TO 10 BepXHeH CTPYHbl MOAHHMEACH,
To onycKasch A0 HHXHEH CTPYHBI,
TO JafloM AOPHHCKHM )
Ctpost HebecHyt0 OCb, — H BCE, UTO
Ha CBeTe AHMBOTO,
Jlagulub, rapMOHHIO BJHB
BO BCEJIEHCKYIO y4acTb [JIsl CMEPTHbIX.

(Opguueckuild eumn Anoanony)

EcTecTREHHO, B AaJbHeiilleM, 0 Mepe Pa3BHTHA KOCMOJIOTHH Kak HayKH, ee CBsI3b C My3bIKOH CTaHOBH-
fach Bce 60Jee OnoCpeaCTBOBAHHOM (o7 xudapbi Opdes A0 CKPHIKH SQHmTe:’ma). HO TeM He MeHee
OCHOBHOI, (DyHAAMEHTabHbIH MPHHLHM JOTHYECKOTO KOHCTPYMPOBaHHA Kak B TOH, TaK W B ApyroH chepe
GBJISETCS BCE XKe HeM3MeHHbIM. AHajorHueckie yMO3aKloueHHs B KOCMOJIOFHH 4acTo OKa3biBawTCs Gosee
MJ0A0TBOPHBIMH H BEPHBIMH, HEXEJH AaHHbIE aCTPOHOMHYECKHX Ha6al00eHHH.

Tak ApucTapx eule B [1I B. 10 H.3. npHUIET K Waee reJMOLEHTPHYHOCTH, KOTOpan Obina OTBEPrHYTE H3-
3a ee MPOTHBOPEYHS MeXaHHKe ApHcTOTENf H BCICACTBHE OTCYTCTBHA Ha6moaaemoro adekTa napannakca.
Y Haobopot, A. DAHWTENH, H3THLIHE NONOXKHMBIUMCH Ha pe3y/ibTaTbl aCTPOHOMHYECKHX OAaHHBIX, NPHILEJ K
BeenenHoii. B 1o BpeMs kak A. PpramaH, C031aBag TEOPHIO HecTa-
poBan He K HabaionaTe/bHbIM JaHHbIM, 8 K CTPYKTYPHOH
fa B AanbHeiilwenm yGenuTenbHbie NOATBEPHKIACHHS
C KOpPeKTHPOBKOH "MOCTOSAH-

OlIKB6OUHOMY BbIBOLY O CTAUHOHAPHOCTH
UKHOHApHOIA, paciunpaloLIedcs BceneHHOM, aneJsu
NOTHKe pa3BUTHsi MeTaranakTHKH, H 312 TEOpHA MoJIyuH
B aCTPOHOMMYECKHX HaOJI0NEHHAX. AHaJlorHyHas CHTYyalMs CKjaalbiBaiach
Hoit Xa66sia" ¥ ApYrMX uieH, runores H KOHLeMIdA B KOCMOJIOTHH. ) )

Takum 06pa3oM OYEBHAHO, HTO B3aMMOeHCTEHEe M1y MY3bIKOH (My3biKOJIOTHER) H HAayKOH O KO::;(;:
ce MPOMCXOAMJO B Chepe Hanboaee NJIONOTBOPHOH Megono.normf — JIOrHuYecKoro KOHCTPyHpOBaHHsA OC
HBIX 230BaHHA ¥ (DYHKLHOHHPOBaHHS DCeJEeHHOH.

répZP;Lcl:g:jleoeéipeMﬂ, onpenqe)zeﬁﬂaﬂ MPAMONHHENHOCTb H CXEMATHUHA YN POLLEHHOCTb, ne::{z;u:;q; E
OCHOBE CaMOii HieH "FapMOHHH Chep”, KOHEUHO XK HE COOTBETCTBYIOT COBPEMEHHOMY YPOBHIO ’
KocMmoce, HO 3Ta Hies ABW/Ach BeCbMa yI0BHOH MOAENbI0 MHPO3/IAHH, oTpa3MBLUeH XapakKTep KOCMOJOrH

HEeCKHUX npe,llCTaBJIEHHﬁ Ha onpeneneHHOM jTane Hx pass;mm.

Jlutepatypa: |. [Tnatou. FocynapcTso. — M.: "Muicab", 1998. 2. [LryTapx Xepotencrih, O My3bike. - ['Ir.. 19?._2."3. gg{loc;ahmg:q:eaﬂ
MysuKkanbHas actetka. — M., 1960. 4. E. epuman. My3biKa apesHeit [peunss w Prva. = CI16.: "Aneteita”, 1995. o. J1. beprep.

¥ i anupionnoe muwwnenue. — M., C. X.. 1980.
BocTounble TpanuuuH BbIpa3HTENbHOCTH aHTHYHOU e KOMMO3HLH

MY3BIKH M ee eBPOMEeHCKO ) 1996
6. B. LLlectakos. Ot stHoca K apgerty. M.: "Myanika", 1975. 7. A. Llesuenxo. 3asewanse Opdea. — Onecca: "ACTPONpHHT , .
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