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This book of abstracts contains the summaries of plenary and sectional, oral and poster contributions submitted
in time to the conference devoted to 100" anniversary of G. A. Gamow.

G.A. Gamow was born in Odessa (Ukraine) on March 4, 1904. Here he graduated high school and then entered
the University. In Odessa he started his life of work as a calculator in Odessa Astronomical obseryatory. Some
time after, Gamow graduated St.-Petersburg University and started to work in the Institute of applied physics of
the Academy of Sciences. At that time he became a famous physicist theorist, then astrophysicist and finally
cosmologist.

Abstracts within each Section are arranged in alphabetic order (upon the first author name). To find a requited
abstract use the author index at the end of this issue.
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publisher. Other will be appear in volume 17 of Odessa Astronomical Publications (2004).

ORGANIZERS:

Odessa National University, Astronomical Observatory and Department of Astronomy of Odessa National University,
Ukrainian Astronomical Association (UAA), Euro-Asian Astronomical Society (EAAS), Russian Gravitational
Society, Odessa Astronomical Society (OAS).

GAMOW MEMORIAL COMMITTEE:

Chairman: Rector of Odessa National University Prof. V.A. Smyntyna.

Memorial Committee members: A.M. Cherepashchuk (Moscow, Russia), A.D. Chernin (Moscow, Russia), J. Einasto
(Tartu, Estonia), L.R. Gamow (Colorado University, USA), V.G. Karetnikov (Odessa, Ukraine), V.N. Obridko (Moscow,
Russia), J. Palous (Prague, Czech.Republic), I.B. Pustylnik (Tartu, Estonia), M.1. Ryabov (Odessa, Ukraine), V. Trimble
(IAU), M. Valtonen (Turku, Finland), I.A. Vakarchuk (Lviv, Ukraine), Ya.S. Yatskiv (Kiev,Ukraine).

SCIENTIFIC ORGANIZING COMMITTEE:

Chairman: G.S. Bisnovatyi-Kogan (Moscow, Russia). Vice-chairman: S.A. Silich (Puebla, Mexico — Kiev, Ukraine),
A.L Zhuk (Odessa, Ukraine). Conference secretarv: O.D. Toropina (Moscow, Russia). Member SOC: N.G. Bochkarev
(Moscow, Russia), P.L. Fomin (Kiev, Ukraine), P. Gonzales-Diaz (Madrid, Spain), J. Franco (Mexico), N.S. Kardashev
(Moscow, Russia), A.A. Konovalenko (Kharkov, Ukraine), R. Lovelace (Cornell Univ., USA), R. McCray (Boulder,
Colorado, USA), V.N. Melnikov (Moscow, Russia), V.N. Rudenko (Moscow, Russia), J. Silk (UK, Oxford),
A.A. Starobinsky (Moscow, Russia), R. Terlevich (Puebla, Mexico), J.C. Wheeler (Austin, Texas, USA), V.G. Zhotikov
(Moscow, Russia).

LOCAL ORGANIZING COMMITTEE:

C/zairman'.' V.A. Smyntypfx. Vice-chairman: V.G. Karetnikov, M.1. Ryabov. Secretariat of LOC: 1.V. Chernyshova,
S.M. Melikyants, A.A. Pilipenko. Members of LOC: S.M. Andrievsky, LL. Andronov, A.V. Dragunova, A.I. Zhuk,

N.I. Koshkin, V.V. Kovtyukh, T.V. Mishenina, V.P. Olyeynik, S.L. Strakh V. i ini
TN, Noumerke, LS Sropns yeynik, akhova, L.V. Korniychuk, E.A. Korobeinikova,

F. Sirotkin, T.N.Dorokhova, L.A. Egorova, T.V. Kabanova, B.A. Murnikov

Responsible for this Issue: A.l Zhuk, S.M. Andrievsky
Technical editing: S.L. Strakhova, L.V, Korniychuk, E.A. Korobeinikova

G 1605000000103 B
318 = 2004 €3 oroJon.

ISBN 966.318-184.9 ,_ © gﬂl ACTpOHO.Mi'-U»Ia o6ceprlTOPiﬂ”
UIECHKOro HaLuloHANLHOTO YHIBEPCHTETY
M. L. I. Meunnxosa

MEMORIAL SESSION
AND
PLENARY SESSION



4 «Astrophysics and Cosmology after Gamow — theory and observations», 2004

"THE BIG BANG MAN”

A. D. Chernin
Sternbeg Astronomical Institute, MSU

George Gamow was a man with boundless interests and imagination that took him from rela-
tivity theory to quantum mechanics and nuclear physics, back to cosmology and then to genetics.
He had made seminal contributions to these key areas of modern knowledge which ensured him

an anduring place among the giants of science.

G. GAMOW AND THE GENETIC CODE
Marek Demianski

Institute of Theoretical Physics, University of Warsaw
Warsaw, Poland
mde@fuw. edu.pl

Immediately after Watson and Crick proposed a model of DNA molecules Gamow started to
think about the problem of information transfer in a living cell. At that time it was known that
DNA contains the basic genetic information and information needed for all the complex chemical
processes that go on inside a cell. It was not know however how the information encoded in the
DNA is transformed and used to produce proteins - the main building blocks of a cell. Gamow
invented a very original genetic code which could decode the information from DNA and a unique

prescription on how to build different proteins. I will briefly discuss the genetic code proposed by
Gamow.

REFLECTIONS ON GEORGE GAMOW?’S UNIQUE SCIENTIFIC LEGACY AND
PERSONALITY

L.B.Pustylnik

Tartu Observatory, Toravere, 61602 Estonia
1z0ld@aai. ee

'\/YG discuss rich scientific legacy of George Gamow, an outstanding figure in XXth century
phys.ncs and cosmology, whose talent has bridged the gap between East and West long before the
decline of the totalitarian system. Our analysis is based partly on Gamow’s original scientific and
popular papers, partly on the reminiscences of his colleagues and contemporaries.

What we try to convey in our contribution is the idea that a creative and inquisitive mind
of George Gamow has managed to escape from tantalising, brutal realities of his e och into the
rea:lrn o.f elementary particles and the childhood of our Universe. G.Gamow’s cref;ti've style is
uilque In a sense, representing a peculiar amalgam in which artistic imagination, a sober rational

a,pproach' of a scholar and psychoanalytic insight are all combined in one creative personality.
We discuss how these different facets of Gamow’s rare talent are '

physical models, specifically that of a hot primordial Universe and con
with the realities of contemporary extragalactic research and obser

reflected in his transparent
front some of his predictions
vational cosmology.
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GEORGE GAMOV AND NUCLEAR PHYSICS IN UKRAINE

Yu. Ranyuk!, O. Shevchenko!, P. Josephson?

! National Scientific Center ”Kharkiv Institute of Physics and Technology”,
Kharkiv, Ukraine
ranyuk@kipt.kharkov.ua
2 Technology and Society Colby College Waterville, ME 04901 USA

The article is devoted to the beginning of the nuclear physics in Ukraine and Gamow’s role
in the organization of the first nuclear experiments. On 16 May 1928 the Government of Ukraine
accepted a decision concerning the formation of the Ukrainian Physics-Technological Institute
(UPTI) and already in May of 1929 the new institute resonantly announced throughout the entire
world the conduct of the first all union conference on theoretical physics in Kharkiv. Gamow’s
presentation at the conference was the only one that touched upon the issues of nuclear physics.
He presented his already famous work about alpha particle disintegration, owing to which he
received worldwide recognition. There should be no doubt that owing to Gamow’s initiative and
assertiveness is what led to the beginning of atomic nuclei fission research both in Cambridge and
in ICharkiv. Joffe stated this just in time: ”Gamow’s theories opened the path to the penetration

of the nucleus”.

GEORGE GAMOW-AN APPRECIATION

Maurice M. Shapiro
Unw. of Maryland, USA

George Gamow’s secure niche in the annals of science is engraved in the multi-faceted literature
enriched by his genius and imagination. But his impact extended far beyond his own discoveries.
To students and colleagues alike he imparted stimulus and inspiration for creative endeavor.
Gamow’s versatile range of interests was legendary. His seminal contributions to nuclear theory or
to cosmology alone would have assured him an enduring place among the giants of 20th century
science. However, his keen probing mind, roaming the expanse of nature, explored the field of
biology as well. His early insights into the intriguing puzzle of the genetic code may well have

paved the way to its elucidation.
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SOURCES OF VERY HIGH ENERGY GAMMA RAYS

Felix Aharonian
Magz-Planck-Institut fiir Kernphystk

I will highlight the recent discoveries of very high energy gamma-rays from a number of galactic
and extragalactic sources and discuss astrophysical and cosmological implications of these results.

AXISYMMETRIC STATIONARY FLOWS IN ASTROPHYSICS
Vasily S. Beskin

Lebedev Physical institute
Leninsky prosp., 119991 Russta
beskin@lpi.Tu

My talk is devoted to the analytical results available for a large class of axisymmetric stationary
flows in the vicinity of compact astrophysical objects. First, the most general case is formulated
corresponding to the axisymmetric stationary MHD flow in the Kerr metric. Then, I discuss
the hydrodynamical version of the Grad-Shafranov equation. Although not so well-known as the
full MHD one, it allows us to clarify the nontrivial structure of the Grad-Shafranov approach as
well as to discuss the simplest version of the 3 + 1-split language — the most convenient one for
the description of ideal flows in the vicinity of rotating black holes. Finally, I consider several
examples that demonstrate how this approach can be used to obtain the quantitative description
of the real transonic flows in the vicinity of rotating and moving black holes.

Reference
Beskin V.S.: 2003, Phys. Usprekhi, 46, 1209.

GAMMA RAY BURSTS: THEORY VERSUS OBSERVATIONS
G. S. Bisnovatyi-Kogan

Space Research Institute of Russian Academy of Science
Profsoyuznaya 84/32, Moscow, Russia
gkogan@mz.iki.rssi.ru

_The present common view about gamma ray bursts (GRB)
This conclusion is based on statistical analysis,

optical afterglows of long GRB. No correlation

origin is related to cosmology.
and on measurements of the redshifts in the GRB

is found between redshifts, GRB s
| : ] , pectrum, and
total GRB fluence. Comparison of KONUS and BATSE data about statistics and hard X-ray lines

is do;le, a;;d some differenc.:es are noted. Connection between GRB and supernova (SN) explosions

gaIfB oun 1 cliue tc? compaélson of optical spectra of GRB afterglows and SN. Review of different
models 1s done, and a model based on a colla, i ith

' pse of massive star with a formation of black

ligle’ slurrounded by a massive accretion disk, looks out as the most attractive Hard gamma-ray

alterglows, prompt optical spectra, hard X-ray lines measurements could be important for farther

insight into GRB origin. Possible possible i .
discussed. p connection of short GRB with soft gamma, repeaters is
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AGN ”Z0O0”: RESEARCH METHODS, PROBLEMS, RESULTS - NOW AND IN THE
FUTURE

N. G. Bochkarev

Sternberg Astronomical Institute
Moscow, Russia

AGN is a wide class of extragalactic objects which, on the verge of the 20 and 21st centuries
is one of the great challenges for and attracts attention of the biggest number of astronomers.

We shall have a brief excursion over the AGN ”Zoo”, the main types of observational mani-
festations and basic problems related to the research on AGN.

Several similarities of the physical process in AGN and X-ray binaries will be pointed to.

However we shall mostly concentrate on one methods of investigation of AGN: the so called
reverberation mapping.

Only this method allows direct determination of the size of the compact emitting region,
its structure and kinematics and the features evolution/variation over years/tens of years. The
method is widely used for estimation of the central object (black hole) mass. A brief reconstruction
of the history of the program, designing and development are given. The program is compared
with others; the most important results are formulated; the main problems are considered and
prospects of the method development and refinement. The possibilities opened by intensive X-ray

observations are specially highlighted.
The possible natural sources of noise restricting resolution and application of reverberation

mapping will be mentioned.
The importance of the methods will not decrease for another 20 years; X-ray monitoring will

be reformed extensively.

References
Bochkarev N.G.: 2002, Tusi-800 Majlis: Proceeding of the Internatl. Conf. ”Nasiraddin Tusi and
Modern Astronomy”, ShAO, Pirkuulu, Azerbijan, 47 October 201, Under the financial
support of UNESCO /Eds. E.S.Babayev, A.S.Guluyiev, Baku, 'Poligraf-Servis’, 2002, 70-112.
Bochkarev N.G.: 2004, AGN Variability from X-ray to Radio Waves, Crimea, June 14-17, 2004
/Eds: Martin Gaskell at al., ASP Conference Series, under preparation.

SUPERCRITICAL MICROQUASAR SS 433: RESULTS OF INTEGRAL
OBSERVATIONS AND COORDINATED CAMPAIGN

A. M. Cherepashchuk

Sternbeg Astronomical Institute, MSU
19 Univeristetsky pr. Moscow 119992 Russia
cher@sai.msu.Tu

Observations of SS 433, a microquasar in the supercritical accretion regime, aboard the orbiting
X-Ray and gamma observatory INTEGRAL have shown that its spectrum in the 2-100 keV range
corresponds to optically thin thermal plasma with the temperature 15-20 keV. The source has
variability due to eclipses and precession with the amplitude reaching 80 per cent.

The analyses of X-Ray and optical eclipses together with the analysis of optical spectra ob-
tained on the 6-meter telescope of RAS Special Astronomical Observatory allowed the parameters
of this advanced massive X-Ray binary system to be constrained.
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MECHANISM OF SUPERNOVA
V.M. Chechetkin 0.10f 7= 0075 ms
Keldysh Institute of Applied Mathematics RAS 0.0s}
Russia, Moscow, 1 Tverskii-Yamskii per. 14, 41
chech(@gin.keldysh.ru or
. . . . . . . ~0.05¢
Visualization of hydrodynamic calculations is very important in present time. Calculations results
on supercomputer lead to new problem which connected with view of these results. In our report we Rt IR
consider to physical tasks only. This report is the example of difficulties which increased in modern 0.10f7= 191 ms
computered physics.
First result connected with problem of super novae explosion. Our idea connected with development of o
large-scale convection instability and high-energy neutrino interaction with envelope. During the collapse of
of the iron core, about 99% of the gravitational energy of the forming neutron star is carried away in the
form of neutrinos. In order to eject the stellar envelope, some fraction of this energy must be transferred |
to the outer layers of the star by some efficient and rapid mechanism. Though convection both inside and -0.10¢

outside the neutrino sphere can increase the transport of energy to the shock front, certain conditions are
necessary for the convection to be realized. For example, the characteristic time for the development of

— r
010t =2.65ms

convection should be less than the characteristic times for accretion and neutrino transport. In addition, i

convection requires constant feeding, similar to the case of entropy convection inside the protoneutron

star. il
At the next figures the results of large-scale instabolity development are presented. On fig 1 003

profile of entropy are shown for two moments. One can see the lifting of the matter along rotation axes.
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backyround entropy 15 1.6327 kyinucl (comesponding to the normalized value 0.37).

The structures of beams with velocity field are shown on fig 3.
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The processes of convection are shown in durine t; P o o e vem W P 1
; ; ) uring time on fig 2. i -
interaction beams with the envelope. 8 2. On last picture (t = 6.31 ms) you may see
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LYMAN-a FOREST A NEW SOURCE OF COSMOLOGICAL INFORMATION
M. Demianski' and A. G. Doroshkevich®

! Institute of Theoretical Physics, University of Warsaw
Warsaw, Poland

2 Astro Space Center, Russian Academy of Sciences
Moscow, Russia
mde@fuw. edu.pl

Recent technological advances in observational astronomy made it possible to obtain high res-
olution spectra of very distant quasars. the observed absorption spectra of high redshift quasars
contain very interesting cosmological information. We will briefly review the basic properties of
the observed Lyman-a forest and present results of our recent analysis of all the available high
resolution spectra of quasars at z > 1.7. To compare theoretical predictions with observational
data we proposed a mode] of evolution of absorbers based on the Zeldovich theory of gravitational
instability. We show first off all that this model describes quite well the observed properties of
absorbers and later use this model to recover the primordial spectrum of density perturbations.
We show that at small scale ~ 10 — 300h~kpc the observed spectrum is noticeably different
form that predicted by the standard ACDM model what indicates a more complex inflation which
generates more power at small scale.

References

Demianski M., Doroshkevich A. G.: 2003, Ap. J., 597, 81.

ON QUANTUM BIRTH of UNIVERSE and QUANTIZED SPACE-TIME
P. I. Fomin

Bogolyubov Institute for Theoretical Physics
14-b Metrologicheskaya str. Kiev 03148 Ukraine
pfomin@bitp. kiev.ua

' Thg ‘Frle;iinann—Hubl;leGamov classical relativistic cosmology leads to the question about
1e origin of hot expanding universe but cannot solve it b
1 of 1 _ . . Cé ecause of the kno i i
cos;nologmalfsnrllgularlty. This problem is naturally solved by the quantum -1ppr‘;,;lcs]liﬁacs:ilq<r) th;h
unification of the principles of general relativity th ) o75),
! thep eory and quantum field theory (Fomin, 1975
Gfenerlal rczllamv.lty theory leads to an important conclusion about the equality ofytlge total, ener )
of ac .ols'el. universe to zero. Qonsequently, in frames of the quantum field theory, there arig}s,
a possibility of quantum creation of a closed universe from the vacuum without C(;‘t £ 'Se
fl“he §ubsequent growth of such an initially small universe can be provided, f ole. by the
inflationary mechanism (Linde, 1984). o, for example, by the
The energetic preference of closed itati
gravitating systems allows one al '

. e : ‘ so to conclude (F
19?18, Fonmtl -mnci Kuzmichev, 199.4) about the instability of the gravitating vacuum ﬂuct(u:;il;l:s’
wi tl tr.es.pecf.ttlo the process of gr'awtatlonal self-closing of these fluctuations leading to spontaneo
parti :[?ln of the va}cuu;rispace nto systems of connected massless closed microcells o? Plancki N
il\f:al S t1e Zonﬁfcmoil e;;veen these cells is taking place due to quadrupole forces of the Valcl ila;

ype. such a discrete ordered space, the continuous Poincare group is replaced Ey its
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discrete subgroup, and the spectrum of elementary excitations of the quantum fields acquires band
structure. This opens up a possibility of relating the three generations of leptons and quarks with
the existence of three energy bands. In this approach it can be solved the problem of zero, or
almost zero, cosmological constant.

References

Fomin P.L: 1975, Ukr. Phys. Dokl., 9A, 83; (Preprint ITP -73-137R, Kiev 1973).

Linde A.D.: 1984, Uspehi Phys. Nauk, 144, 177 .

Fomin P.I: 1988, Zero cosmological constant and Planck scales phenomenology, Proc. of the 4-th
Seminar on Quantum Gravity, May 25-29, 1988, Moscow /Ed. by M.A.Markov, Singapore:
World Scientific, P. 813; Fomin P.I. and Kuzmichev V.V.: 1994, Phys.Rev., D.49, 1854.

Key words: Quantum cosmology, Birth of Universe, Quantized Space-time.

DARK ENERGY AND THE QUANTUM UNIVERSE
Pedro F. Gonzéalez—Diaz

Colina de los Chopos, Instituto de Matemdticas y Fisica Fundamental,
Consejo Superior de Investigaciones Cientificas
Serrano 121, 28006 Madrid (Spain)
p.gonzalezdiaz@imaff.cfmac.csic.es

There are two ways through which the quantum properties of dark energy can be consid-
ered.. On one hand, one can look at a primordial universe filled with dark energy and apply to
it the conventional procedure of quantum cosmology, formulating from the Euclidean action the
Hamiltonian constraint, and hence the corresponding Wheeler-DeWitt equation (Gonzélez-Diaz,
2001). The choice of the final quantum state will then be conventionally made by applying suit-
able boundary conditions. Among these conditions we shall also consider those that correspond
to the conception that the universe created itself. In such a case, the manifold cannot be foliated
in a complete set of non-interacting hypersurfaces, due to the presence of closed timelike curves.
Thus, a quantum state for the universe could not be obtained in such a case. Instead, we then
use the method of generalized quantum theory developed by Hartle and others, which we apply to
a higher-dimensional universe whose four-branes describe the quantum universe in an ekpyrotic
representation (Gonzélez-Diaz and Martin-Carrién, 2004). On the other hand, there exists a kind
of dark energy which, even at the current universal scale must be regarded as a quantum system
in the sense that its properties have no classical analog. We argue that this case corresponds
to a dark-energy equation of state that violates the dominant energy condition, so allowing for
the existence of natural wormholes and ringholes. The predictions for the future evolution of a
universe filled with that type of dark energy are discussed, mainly in relation with the possibility
of the occurrence of future singularity “sings”, such as the ”Big Rip”, the "Big Trip” and other
cosmic space-time weirdnesses (Gonzélez-Diaz and Siguenza, 2004). We also consider the thermo-
dynamics of general dark energy, checking that the temperature of the dominant-energy-condition
violating stuff is definite negative, so showing the essential quantum nature of it and making quite
surprising the evolution of black holes that accrete this kind of energy. A brief discussion will
also be included about the possibility that phantom fields can be responsible for the primordial
inflation of the universe.

Acknowledgements. The author thanks C.L. Sigiienza and A. Jiménez-Madrid for valuable
discussions. This work was supported by MCYT under Research Project No. BMF2002-03758.
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References
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Gonzdlez-Diaz P.F., Martin-Carrién J.: 2004, Int. J. Modern. Phys., D13, 85.
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QUANTUM LOMG-RANGE CORRECTIONS IN GENERAL RELATIVITY

I. B. Khriplovich

Budker Institute of Nuclear Physics
11 Lavrentyev pr., 630090 Novosibirsk
khriplovich@inp.nsk.su

' We consider one-loop effects in general relativity that result in quantum long-range correc-
tions to the Newton law, as well as to the gravitational spin-dependent and velocity-dependent

SIMULATIONS OF MAGNETOROTATIONAL SUPERNOVA EXPLOSION
Sergej G. Moiseenko!, Gennadii S. Bisnovatyi-Kogan', Nikolai V. Ardeljan?

t
] Space Research Institute, Moscow, Russia
Profsoyuznaya str. 84/82 Moscow 117997 Russia
moiseenko@iki.rssi.ru, gk k1. rsst
, s1.17u, gkogan@iki.rssi.Tu
D f utats ]
epartmentVoJ C?mputatzonal Mathematics and Cybernetics, Moscow State Uni it
orobjevy Gory Moscow B-234 119899 Russia ardel@cs.msu.su B

We present 2D results of simulations of the magnetorotational '
. res . al core

;E:e)‘sr:lt; at:n;;;nlal kg(l:):zl;;st;ot?g exp.lc?smn for the.core collapsed supernoir(;.c?rlll zrﬁe:pgﬁgzr;:&fm
onov Hal amplification }i)wa :e to;lc?lclial magnetic feld due to the differential rotation leads to tvl\ll:
o oD ok, ne,trv ich produces supernova explosion. The amounts of the e'lecteci
oo and enerey explo‘s i[;;l : .1(?ﬂe'ner'gy output for supernova type II or type Ib/c expkjsiéus
ol e of Uhe oxposi e-eqtt_lc itatively depends on the initial configuration of the ma 'uet'.
el and tnay form str %t 131 C 19n neat the equatorial plane, or produce mildly collimat § ] N

Of the mirror symmetry of the supernova explosion in magnetor?)t(;tig)e::i

mechanism and possible explanation fi igi
or the origin of the ob 1
served rapidly movin :
g neutron stars.

Acknowledgements. The authors are t . .
16900. s are thankful to partial support from grant RFBR 02-02-

Key words: supernovae, magnetic field, stars collpase
* ] C .

GEORGE GAMOW AND DISCOVERY OF COSMIC MICROWAVE BACKGROUND
RADIATION

I. Novikov

Astro Space Center of Lebedev Physical Institute
84/32 Profsoyuznaya st.,Moscow, 117997, Russia
novikov@tac.dk, novikov@nbi.dk

In this talk [ review some of the scientific contributions to the field of cosmology and especially
to the theory of the cosmic origin of the chemical elements and prediction of CMB of G. Gamow.

I also outline some aspects of the history of the discovery of CMB radiation.

Finally I describe the role of CMB as a very powerful tool of the modern cosmology and tell

about the future PLANCK mission.

A CONFLUENCE OF THREE DISCIPLINES

Maurice M. Shapiro
Univ. of Maryland, USA

Our understanding of cosmic radiation evolved in the 20th century thanks to the symbiosis of
three disciplines: nuclear physics, elementary-particle physics, and cosmic-ray astrophysics. The
discovery opf cosmic rays by Hess and that of the atomic nucleus by Rutherford happened in the
same year, 1912. The first discovery of an elemntary particle, i.e., the positron, in a cosmic-ray
experiment by Anderson, took place 20 years later. And the identification of the main primary
waited for another nine years. After WWII, nature’s accelerator yielded a

component—protons— :
particles. Once the GeV accelerators were built, research in the cosmic-

bursdt of new elementary
ray discipline turned to astrophysics.

THE IMPACT OF SUPER-STAR CLUSTERS ON THE ISM:
WINDS, BUBBLES AND THE X-RAY EMISSION

Sergiy Silich

INAOE
Apartado Postal 51y 216, 72000 Puebla, Pue.,
Calle Luis Enrique Erro No. I, 79840 Sta. Ma. Tonantzintla, Pue., Mezico
silich@inaoep.mz

assive young stellar clusters (SSCs) on the sur-

I discuss the mechanical feedback from the m
oni on the internal structure of the gaseous

rounding interstellar medium. I focus my discussi
outflows driven by SSCs and their appearance in the X-ray and visible line regimes.

I demonstrate that strong radiative cooling is a crucial ingredient which defines the physical
properties of the star cluster winds and present a new radiative stationary wind solution. [ show
that cooling may drastically modify the distribution of temperature if the rate of injected energy
approaches a critical value and prove that the stationary wind regime vanishes whenever the star
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cluster mechanical energy input rate exceeds the critical value. This implies that stationary star
cluster winds may evolve either in the quasi-adiabatic or in the strongly radiative regimes.

In the strong radiative regime cooling promotes the establishment of a compact ionized gaseous
envelope which should be detected as a week and broad (~ 1000 km s~!) emission line component
at the base of a much narrower line caused by the central HII region. The X-ray emission from the
shocked wind region should be separated from that radiated from the free wind region. The last
one is harder and may dominate the total X-ray emission if the central star cluster is sufficiently
young, massive and compact.

Finally I compare our results with observations from several well known super-star clusters.

BRANEWORLD COSMOLOGY

Jiro Soda

Department of Physics, Kyoto University
Yoshida, Kyoto 606-8501 Japan
Jiro@tap.scphys.kyoto-u. ac.jp

" ?ecetlit c}evjlo}[l)melnts of the superstring theory have renewed an old braneworld idea. In par
ular, the fact that large extra dimensions are allowed in thi : - )
o . allowed in this scenario provides many i
un])ll;.cailoxés ﬁl cosgmlogy. .In this plenary talk, I would like to review the braneworldycl(l)rslrlzl(:)litant
" blrrs 0 alél will describe t-he. idea of the braneworld in a semi-historical manner and ¢ Ogg.
- ar.lewtor a(i)o. The possibility of large extra-dimensions and then the low scale 3?1 d
gr Tﬁ,e:ls sI ressed. Sczme phenomenological and experimental constraints are commentec(iluan o
» L move on to a specific 5-dimensional to i ) '
‘ o : y model to disc SWOT
th,;ar explgmmg the geometrical language, it is shown that the ii;ii:’ran@wmld cosmology.
ack i S
ground can be determined solely by the effective equations on the brane. The effect is dubbed
. is dubbe

“the dark radiation”. Phenom i
2 . enological aspects of this iffi '
the cosmological perturbation theory are briefly mentionen<::110del eud the diiulty in tormulating

. I will explain our formalism for the cosmolo
linear dynamics of inhomogeneous spacetime ¢
motion in the bulk in the low energy
also given.

Acknowledgements. The author is thankful to Sugumi Kanno f
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)
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Center for Diversity and Universality in Physics”. Y 2 Graatin-Aid for the 215 Century COE

of the homogeneous

gical perturbation theory. I show that the non-
ace I an.be .cleduced without solving the equations of
gime. Implication of our results on the CMB spectrum is

collaborations. This work
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GAMOW LEGACY AND THE PRIMORDIAL ABUNDANCE OF LIGHT ELEMENTS

Elena Terlevich, Roberto Terlevich

INAOE, Tonantzintla, Pue., MEXICO
eterlevi@inaoep.mz

The presently accepted “Theory of the Universe” was pioneered 60 years ago by Gamow,
Alpher and Herman. As a consequence of the, later dubbed, Hot Big-Bang, matter was neutrons,
and after some decay protons, and a history of successive captures built up the elements.

It wasn't until some 15 years later (with the discovery of the Cosmic Microwave Background
radiation) that Gamow and colleagues theories were validated and present day Standard Big-bang
Nucleosynthesis theory was developed.

I will discuss the importance of state of the art observations and modelling in the quest to
determine precise values of the primordial abundance of D and *He, using observations of astro-
physical objects and modern day atomic parameters. In particular, I will present the search for
understanding and coping with systematic errors in such determinations.

NUCLEAR BURNING IN DENSE STELLAR MATTER

Dmitry G. Yakovlev, Kseniya P. Levenfish

Ioffe Physical Technical Institute
Politekhnicheskaya 26, 194021 St.-Petersbury, Russia
yak@astro.ioffe.Tu

stellar matter, at densities up to 108 g cm™3. Nu-

clear burning in this matter can occur in several regimes (Salpeter and Van IHorn 1969). We focus
on the two regimes of (i) thermonuclear burning (in which reacting atomic nuclei mainly penetrate
the Coulomb barrier if they have suprathermal energies near the Gamow peak energy) and (i)
pycnonuclear burning (in which Coulomb barrier is penetrated owing to zero-point vibrations of

reacting nuclei even at zero temperature).
As an application, we analyze pycnonuc

binary system. The powerful pycnonuclear burni

accreted matter sinks into the stellar interior un

becomes compressed to the densities from ~ 1012
crust. For typical mass accretion rates M ~ 10~ — 10~° Mg yr~! the nuclear energy release

produces the deep crustal heating sufficient to warm the star. The surface thermal radiation
of the star becomes dependent of the poorly known equation of state of supranuclear matter in
the stellar core, which gives a method to explore this equation of state. We compare theoretical
calculations of thermal states of transiently accreting neutron stars (Yakovlev et al. 2003) with
observations of accreting neutron stars in soft X-ray transients. We summarize current constraints
on the properties of superdense matter in neutron star cores, inferred from such a comparison.
Acknowledgments. This work was supported in part by the RBRF (grants 02-02-17668 and
03-07-90200), the RLSS (grant 1115.2003.2) and by the Russian Science Support Foundation.

We discuss nuclear reactions in very dense

lear burning of matter accreted on a neutron star in a
ng occurs (Haensel and Zdunik 1990, 2003) when
der the weight of a newly accreted material and
g cm™3 to ~ 1013 g cm~?2 in the inner stellar
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PHENOMENOLOGY OFF BRANE-WORLD COSMOLOGICAL MODELS

Alexander Zhuk

Department of Theoretical Physics, Odessa National University
Street Dvoryanskaya, 2, 65026 Odessa, Ukraine
Zhuk@paco.net

The brane-world cosmological models, in which the space-time is described by a five (or more)-
dimensional manifold with matter fields confined in a domain wall or three-brane, are reviewed.
These models arise in the framework’of M theory. Particular attention is paid to the general-
ized Randall-Sundrum models (covariant approach), the Cardassian scenario, the induced gravity
models, the self-tuning models and the Ekpyrotic scenario. We discuss their basic properties and
connection with the conventional cosmology.

Acknowledgements. The author is thankful to Uwe Giinther for kind assistance with the
literature.

Key words: Brane-world, M-theory, cosmology.
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DISSOLUTION OF BLACK HOLES IN PHANTOM ENERGY ON AN EXTENSION OF THE OPEN FRIEDMANN'S UNIVERSE
Eugeny O. Babichev, Vyacheslav I. Dokuchaev, Yuri N. Eroshenko Alexandre M. Baranov
'Instz'tute for Nuclear Research of the Department of Theoretical Physics, Faculty of Physics, Krasnoyarsk State University
Russian Academy of Sciences, Moscow, Russia 79 Svobodny Avenue, Krasnoyarsk, 660041, RUSSIA
babichev@inr.npd.ac.Tu bam@lan.krasu.Tu

The extension of the open Friedmann’s model is considered. The conformal flat 4D-metric

of state) into t.he Schwarzschild black hole is described. The perfect fluid is taken as the model of ds? = exp(20(S))dy drtdz”, where S% = f .zt = 2—72 p v =0,1,2,3; du = diag(+1,-1,-1,-1)
dark energyA .wmh the arbitrary equation of state p = p(p). The evolution of black hole mass due is taken. One equation from Einstein’s system of equations with the energy-momentum tensor of

t(l) )the accretion of dark energy is calculated. The black hole mass changes at a rate (Babichev et. perfect fluid can be rewritten as a equation of oscillator

al.

The stationary spherical accretion of dark energy (including the case of super-negative equation

| 2
wh§1~e Poo and po are the density and the pressure of dark energy at the infinity. From (1) it is
easily seen that the accretion of phantom energy is accompanied with the gradual decrease of the
black hole mass.

f As a particular exactly solvable example the accretion of dark energy with the linear equation
of state p = a(p — po), where « and py are the arbitrary constants, is considered. For this case

where 7 denotes d/dz, = = 1/S, B = const. The solution of this equation y(z) = 1+ A/B -
cos(Bx + ) is connected with metric as y! = ezp(20) and describes the open Universe with the
matter and radiation (Baranov&Saveljev, 1984; 1994). If B = 0 (the radiation is neglected) we
have the open Friedmann’s Universe in Fok’s form: y(S)=1—A/S.

New an extension of the open Friedmann’s Universe is a solution of equation

the constant A in (1) which fixes the flux of dark ene - 1 i
et. al): rgy can be calculated analytically (Babichev '+ (B - 942B? - sec?(aBz)) -y = 0,
' 143 )
A= S BQ)ZZ a)/2a' 5 where @ is a parameter, y(z) = 1+ A/B - (cos(Bz + a) + a - tan(aBz) - sin(Bz + a)). If we
The interesting question ari S [401 / (2) introduce a function of state as p(z)/e(z) =B (),
. e arises about the fate of an uni ‘omi i ' ;
niverse coming to Big Rip. In this 1 (Bz)(1 - 2a2/cos(aBzx))*)cot( Bz + a)(h(z))?

exotic scenario the cosmological phantom ener i '
CRnitelv in fnite b € gy density and the scale-factor of tl i - =
infinitely in finite time (Caldwell, 2002). We show that masses of all black hOleSlete‘;Ithe;s:eféoi‘Z B(z) 3 f(z)(Bz - tan(Bz + a)f(z)) — h(z))

the phantom energy universe & i ig Ri i .
the phastom e tini rerse 'Igproe.l{;hlng to the Big R’P' The evolution of black hole mass in the where flz) = (-1+a- tan(Bz + a)) - tan(aBz) + a?, hiz)=1+a- tan(Bz + @) - tan(aBz)),
g fup Is described as follows (Babichev et. al.) m (a radiation stage) and when = = 0(8=co) wehave £=0

M = M, (1+ Mt )‘1
1\/.[07' T—1 !

: then a maximal value of B(z) = 1/3
(Friedmann’s stage).
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where Mp = (3/2) A™! I .
0= (3/2) |1 + a| and M; is the initial mass of the black hole. B A M., Saveljev E.V.: 1994, Izv Vuz. (Fizika), No 7, 51
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20(S)) - Oy dztdz” (with 52 = 2 — 12 (t,r are
time and radial variables) and 6, = diag(1,—1,—1,—1)) describes the open Universe model. The
Einstein equations with the energy-momentum tensor of perfect fluid can be separated into two
equations: o'/S + (0')2/2 = (1/6) - € - exp(20) and o’ +20"/5 + (0")?/2 = —(1/2)e - p- exp(20),

where ¢(S) is an energy density, p(S) is a pressure, / = d/dS. .
We introduce a function of state 8(S5) as p(8)/e(S) = B(S) I 3 is a constant, the solutions of
the gravitational equations are harmonic functions and each of them describes the open Universe

The conformally flat 4D metric ds® = exp(
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model. So we have set models with various equations of state (see 1990). In general case the
solution of the equations’ system 1s

_g_lg_ -e:vp(—?)/—ﬁ—%szds)
o(S) = 2/ 4 émp(_S/ﬂ_(s—)ds)ds.
S S

Here we take the function of state 8(S) as a fuzzy step-function B(S) = (a/S — sin(a/S))/b ,
where a and b are constants connected with number of steps and value of 8 (|3(S)| < 1).

If we will take B1(€) = £/3 — (sin(6.5 - £))/19.5, where a/S = 6.5-&, a = 10%cm (a is an
order of the Universe age which equals 15 billions years), 10728/6.5cm < § < oo, 0 < ¢ < 1,
then Bimez = 1/3 (not far from Universe’s origin we have the ultrarelativistic equation of state)
and Bimin = 0 (Friedmann’s stage of the open Universe).

Thus, for the fuzzy step-function £, the function o(£) can be written as the generalized solution
of Friedman’s open Universe

e (A/a) - exp(®(€))
©=2 [ TGt e (3E)]

where @(6) = 3 [ (81(€)/€)d€ = € - Si(6.5 -£)/6.5.

Finally, the conformal metric factor in case of fuzzy step-function with one step is

dé,

exp(20) =

4
(1= rerceapten@)) exp(1204/0) [ () can(arae/ (1 - (jgesnioe))

have Fok’s form of the conformal metric factor. =0 we
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ACCELERATING COSMOLOGIES WITH SCALAR FIELDS
Victor Baukh

Department of Theoretical Physics, Odessa National University
Street Dvoryanskaya, 2, 65026 Odessa, Ukraine
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Multidimensional cosmological model with a higher-dimensional

where My and M) are spherical and flat Spaces correspondingly, in the presence of a scalar field
) r ne

is considered. The dimensions of spaces M; (¢ =10,1) are not fixed and the choic e of ; )
an externa

(our) space in the product manifold is arbi
. : 2 arbitrary. Dynami i i
both in Einstein and Brans-Dicke conformal Eramez o oeavions of the mode] N

space-time in this model is investigated.
Acknowledgements. The author is th

product manifold Rx Myx Mj,

e analyzed
n accelerated expansion of the external

ankful to Alexander Zhuk for guidance and assistance.
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SPHERICALLY SYMMETRIC, MINIMALLY COUPLED BRANE WORLDS

K.A. Bronnikov, S.B. Fadeev
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3-1 M. Ulyanovoy St., Moscow 119313, Russia;
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In the RS2 brane world concept, we consider static, spherically symmetric configurations of
a scalar field with an arbitrary potential V(¢). We use the 4D Einstein equations on the brane
obtained by Shiromizu et al., containing the tensor £ describing interaction with the bulk. In
case B, =0 (the so-called minimally coupled brane world, MCBW) the 4D gravity is decoupled
from the bulk geometry, and the 4D equations form a determined set.

Assuming E; = 0, we extend to brane worlds some no-go theorems valid for scalar fields
in general relativity (GR) (Bronnikov, 2001). It is shown (Bronnikov et al., 2003) that some
objects, forbidden in GR (particlelike objects and black holes with V(¢) > 0 as well as traversable
wormholes) can appear in a brane world, but only at the expense of enormous matter densities
in the strong field region (more than 108 gem™2) due to the existing experimental restriction on
the bulk length scale (£ < 1 mm).

Trying to find a bulk metric corresponding to a MCBW, we consider the 5D equations Gap +
Asgap = 0 combined with the condition E,,, = 0. The metric dependence on the fifth coordinate
is then found explicitly, but there appears an overdetermined set of equations for functions of the
radial coordinate. Some special solutions have been found (Bronnikov et al., 2003), among which
are the well-known “black string” solution with the Schwarzschild metric on the brane and its
generalizations with a Schwarzschild—(A)dS metric on the brane. It is concluded that a MCBW
should be embedded, in general, in a bulk where £ is not identically zero but only vanishes on

the brane.
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A UNIQUENES THEOREM FOR THICK BRANE WORLDS

Kirill A. Bronnikov', Boris E. Meierovich?, Sergey Abdyrakhmanov®
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2p. Kapitza Institute of Physical Problems, Moscow

3 Peoples’ Friendship University of Russia, Moscow

A thick Zy-symmetric domain wall supported by a scalar field with an arbitrary poten-
tial V(@) in 5D general relativity is considered as a candidate brane world. We shox‘v (Bron-
nikov&Meierovich, 2003) that, under the global regularity requirement, such a configuration (i)
has always an AdS asymptotic far from the brane, (ii) is only possible if V(¢) has an alternating
sign and (ii) V(&) satisfies a certain fine-tuning type equality. The thin brane limit is well defined
and conforms to the Randall-Sundrum (RS2) brane world model if the asymptotic value of V (¢)
(related to A), the effective cosmological constant) is kept thickness-independent.
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QUASI-SPHERICAL GRAVITATIONAL COL
! A LAPSE IN HIGHER D
SZEKERES’ SPACE-TIME IMERSIONAL

Ujjal Debnath
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We have obtained a class of interior solutions for no ical i
distribution (wit ; . ) n-spherical inhomogeneous perfi i
S agzlg;::f;n;flig;;ai C(?nstant) in (n+2) dimensional Szekeres Spacg-time. \;\)/'e sfszlf ;11112
in (n+2) dimensional Szekc ° Smgula'.rltles for a dust model with non-zero cosmological cénstant
formed is analyzed by st Tf‘f‘S SD;ICC-tln.le. The nature of the central shell focusing singularity so
o alyaee y tudying the radial null geodesic originated from it. We find t} .
g singularities may be locally naked in higher dimensions but depencllls mtt Cellltml
ensitively on

the choice of initial data. In fact, t}
: nitiz . ‘act, the nature of the initial ity i
naked singularity in space-times with more than five dimens?:x?: 1 determines the possibility of
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DETECTION AND PROPERTIES OF A NEAR-EARTH FLUX OF
DARK ELECTRIC MATTER OBJECTS (DAEMONS)

E. M. Drobyshevski

Ioffe Physico-Technical Institute, Russian Academy of Sciences, St. Petersburg
194021 Russia
emdrob@mail.ioffe.ru

If the dark mass of galaxies consists of elementary Planckian black holes (m ~ 3-1075 g,
rg ~ 21073 cm), their number should be fairly low, only one particle per ~ 10'® protons, so
that their flux should be small compared to that of hypothetical WIMPs, whose search is being
presently actively pursued. If, however, the Planckian holes carry an electric charge corresponding
to their mass (up to Ze ~ 10e), such DArk Electric Matter Objects, daemons, should interact
strongly with matter. They should be slowed down to some extent when crossing celestial bodies,
build up in them, and in multiple systems, in close lying orbits too (e.g., in Earth-crossing orbits).
On the other hand, capture, say, of a Fe nucleus by a negative daemon would release more than
100 MeV of energy, i.e., give rise to ejection of ~10 nucleons from the nucleus. Besides, a daemon
confined to a proton should conceivably catalyze rapid decay of the latter.

The scintillation detector consisting of two ZnS(Ag) screens stacked one upon the other (four
modules 0.25 m? each) and developed by us in 2000 detects at a confidence level of >99% events
with a time shift corresponding to velocities from ~30 down to ~5 km/s (in both down- and
upward crossings). Such velocities correspond to objects trapped into helio- and geocentric orbits
(with the latter crossing the surface of the Earth to become eventually confined to its interior). Of
particular significance (more than 3 sigma) is a group with velocities of ~10-15 km/s, which are
characteristic of bodies falling to the ground from near-Earth almost circular heliocentric orbits.
Their flux is in excess of ~ 10~%cm—2s~L. It varies with a period of 0.5 year, which may be
assigned to the Earth’s crossing the shadow and » antishadow” produced by the Sun as it moves
relative to the daemon population of the Galactic disk.

The data obtained in our experiments estimate the time of the daemon-stimulated proton decay
as ~10~% sec. Then many observations which have thus far remained imperfectly understood, e.g.,
the excess fuxes of heat (up to ~50%) and 3He from the Earth’s interior, emission of neutrinos of
a non-electronic flavor from the Sun, discovery of an unexpectedly large abundance of positrons
at Galactic center, etc., may find interpretation as due to daemons that concentrate there and

catalyze the proton decay. (See astro-ph/ 0402367.)
Key words: Dark Matter; DM in the Solar System; DM objects’ discovery; Planckian scales;

proton decay.
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TESTING THE LAMBDA-DOMINATED COSMOLOGICAL
MODELS VIA THE SOLAR-SYSTEM EXPERIMENTS

Yurii V. Dumin

IZMIRAN, Russian Academy of Sciences
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According to the recent cosmological models, the most part of the energy density in the
Universe is in the “dark” form (such as the inflaton potential, polarization of vacuum, the so-
called “quintessence”, and so on), which is effectively described by A-term in Einstein equations.
All arguments in favor of the dark energy were obtained so far from the observational data related
to very large (intergalactic) scales. The aim of the present report is to show that A-dominated
cosmok.)gy can be efficiently tested via the solar-system experiments, seeking for the local Hubble
expansion.

It is commonly believed that in the “standard” cosmological models (whose dynamics is gov-
er.ned by ordinary matter) Hubble expansion manifests itself only from the sufficientl Iir e
d13ﬁances (5+10 Mpc) and is absent at all at smaller scales. T\;vo basic arguments fgr sugh
point of view are the so-called Einstein-Straus theorem (Einstein&Straus, 1945) and a ;
Newtonian treatment of Hubble effect as tidal action of distant m ’ c s
Dominguez&Gaite, 2001 and references therein). On the other h

lji:;p-pbhc;ble tl\/oI the mode}lls gloverned by the dark energy, because of its perfectly-uniform spatial
ribution. Moreover, the local Hubbl si i ist i imiti
purely de Sitter metric, completely defeflz?feilnz;%\?ltl;ﬁﬁl Fridently exist i the limiting case
. The rpost straightforward way to reveal the local Hubble effect is to compare t} te of
increase in the Earth-Moon distance measured by the lunar laser ramginp (Dilllce ot Ol oot
Nord.tvedt,. 1999) (which is determined both by geophysical tides and theglocmlccszrr? tla i ;9945
E:E:S;)u::til zhe samle quantity derived indirectly from the intensity of tidal e(xchang; oofg ;Zlgu(i:;
moment dat:) \;rej?ﬁz rl(:enljjr];gt Te:’relill\/gﬁzn‘l t(f;florenk(?v, 2002; Pertsev, 2000). As follows from tlcle
equa.ls 1.3 em/yr, resulting in the value c;f loci.lml-(;l:lggileeccloitsf;;l;t:solsts;%nifliﬂcantly nonze'm .
Séso;:;ll]:t.el‘y two times. less than at intergalactic scales (Dumin, 2003). }Il‘heref(or;l /ti)/h/filc’ le ap'_
. gical models, in general, cannot be excluded; but contribution of h ark oased
to be some\fvhat less than the one commonly accepted (about 70%) 1 O the dark energy seems
}S.x promising way to improve the above result may b e
ranging, as well as laser ranging of artificial satellites (es
constructed for searching the gravitational waves).

atter on the local masses (e.g.
and, none of these arguments

e u.tilizin-g the data of martian microwave
pecially, the drag-free laser interferometers
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NONMINIMALLY COUPLED SCALAR FIELD
IN EINSTEIN-CARTAN COSMOLOGY

Almaz M. Galiakhmetov
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In the frammework of the problem of existence of exact cosmological solutions in the Einstein —
Cartan theory with scalar field (Jha et al., 1988; De Ritis, 1988; Galiakhmetov, 1993; Galiakhme-
tov, 1995; Krechet&Sadovnikov, 1997; Galiakhmetov, 2004), spatially flat homogeneous isotropic
models with nonminimally coupled scalar field and ultrarelativistic gas are considered.

The interest to a nonminimally coupled scalar field in relativistic theories of gravity has been
aroused by a number of circumstances: its role in the scalar-tensor theories; its presence in GUT
models and Kaluza—Klein theories; in connection with the Higgs’s mechanism and inflationary
cosmology.

The account of the ultrarelativistic gas as an additional source of the gravitational field is
caused by the fact that the Universe, generally speaking, is multicomponent system, and the earlier
received results (see, e.g. (Zeldovich&Novikov, 1973; Zakharov, 1979) and references therein)
obtained in the framework of General Relativity proved the importance of this component in the
evolution of cosmological models.

Earlier in (Galiakhmetov, 1993; 1995) general exact cosmological solutions of the Einstein-
Cartan equations for one and two-component models with the ultrarelativistic gas and the scalar
field have been obtained at the fixed value of the coupling constant: &€ = 1/6. In this work
general exact solutions are obtained (Galiakhmetov, 2003) for two—component models and those
containing only a material scalar field (as = +1) and a "gravitational” one (a; = —1) for an
arbitrary coupling constant &. It is shown that both singular and countable number of nonsingular
models is possible depending on the type of scalar field and the sign of &.

It is proved that, for as = +1 and € > 0 three types of the cosmological models exist and for
¢ < 0 there is one type. Whereas for ag = —1 and € > 0 only one type of the cosmological models

exists and for £ < 0 there are six types.
The special values of £ and restrictions on & are
ultrarelativistic gas in the evolution of models is revealed.

found for the derived solutions. The role of
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EXACTLY INTEGRABLE MODELS
IN EINSTEIN — CARTAN COSMOLOGY

Almaz M. Galiakhmetov

Donetsk National Technical University
51 Kirov str. Gorlivka 84646 Ukraine
ints@adi. gorlovka.net

In the recent paper (Galiakhmetov, 2003) cosmological models of flat space with a nonmin-
imally coupled scalar field and ultrarelativistic gas have been studied within of the Einstein —
Cartan theory. Exact general solutions have been derived for two—component models and those
containing only a material scalar field (a; = +1) and a "gravitational” one (s = —1) for an
arbitrary coupling constant £. In particular, it has been shown that, for oy = 41, € > 0 and
as = —1, V¢ the models are nonsingular, while for a; = +1, £ < 0 the model is singular.

In this work, we consider multicomponent models which are filled with a nonminimally coupled
scalar field, an ultrarelativistic gas and a stiff fluid (that is a perfect Auid with equation of state
Psi =€y where Py, and €y are, respectively, the pressure and energy density of the fluid).

"The analysis of the exact solutions that have been obtained for an arbitrary coupling constant,

shows that as compared with similar models in General Relativity the presence of a scalar-torsion
field leads to:

e the slow—down of the late stages of the cosmological evolution for g = —1, € > 0 C1 =0
(CZ _ 1) ) )
o the creation of the effect similar to a curvature for as=-1,{>0,C1=0(Cy > 1)

¢ the speeding—up of the late stages of the C()SIIl()lOgiC&]. evolution for Qg = +1 f >0
» S :
e the removal of the initial Singularit;y for Qg = +]., Vf and Qg = -1 f <0

As distinct from the two-component cosmologic
nonminimally coupled scalar field [1], the
gravitational field leads to :

al models with ultrarelativistic gas. and a
account of the stiff fluid as an additional source of the
* singular models for oy = +1, £ > 0.

* a nonsingular one for a; = +1, £ < 0.

e the absence of the specific values of P
fixed sign of the parameter Qs,
cosmological models.

arameter § (for £ < 0), i.e. those ones that, at a
would qualitatively change the character of the evolution of

For the obtained solutions, restrictions on coupling constant are found
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CONFORMALLY FLAT FIVE-DIMENSIONAL COSMOLOGICAL MODEL AND
CYLINDRICITY AND CLOSEDNESS CONDITIONS IN KALUZA KLEIN THEORY

Valentin D. Gladush

Department of Physics, Dnepropetrovsk National University
Naukova Str., 13 Dnepropetrovsk 49050 Ukraine
gladush@ff.dsu.dp.ua

In five-dimensional gravity, we consider the cosmological model, which admit four-dimensional
conformally flat space-time sections. We construct five-dimensional vacuum Einstein equations
and find the additional Killing vector. We introduce also analogue of the five-dimensional mass
function (charge function) for these spaces. The charge conservation law for this function results
in the five-dimensional analogue of the Birkhoff theorem. Using this charge function we construct
the solution of the five-dimensional Einstein equations.

1+ G/4u? 2 2 0
(5)d82 = — (m) dzz + (1 - G/4U2) T,’l“,dflfud.’ﬂu ) ('LL > 0) . (1)
1—G/4° ’ 2 2\ 2 v 2 2
Glds? = — m dz® + (1 + G/4dv ) nuwdztdz”, (v =—u®>0). (2)

The solution describes an conformally invariant scalar field with a zero conformally invariant
energy-momentum tensor on flat space-time background. For the obtained metrics, the regularity
condition results in the closedness of the fifth coordinate. We can then relate the period of the
Afth coordinate with the value of the conserved charge of scalar field. Thus, for considered five-
dimensional cosmological model, the Kaluza cylindricity condition and compactness as well as the

value of the period in the fifth coordinate are realized dynamically. N
The Kaluza-Klein model can be considered as the lowest, most symmetric, nontrivial state

of 5D-geometry. The obtained solution can treat the new type of Lorentz-invariant vacuum,
not related with standard treatment of a cosmological term. The global structure and possible

observable manifestations of the constructed model are considered.
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ADDITIONAL SYMMETRY OF A SPHERICALLY-SYMMETRIC CONFIGURATION
IN A GENERAL RELATIVITY

Valentin D. Gladush

Department of Physics, Dnepropetrovsk National University
Naukova Str., 18 Dnepropetrovsk 49050 Ukraine
gladush@ff.dsu.dp.ua

We consider the spherically symmetric space-time with the metric
Wgs? = gudrtda’ = vyepdz®dz® — Rdo?, (1)

where do® = d6? + sin®0da?, v, = 1ap(z®) R = R(z%), z° - {z2 =0, 28 = a} (5,k = 2,3),
z% (a,b=10,1). In the book (Frolov&Novikov, 1998) the generalized Birkhoff’s theorem is proved.

;et'Tab are the components a stress-energy tensor T,.v generating the spherically symmetric grav-
itational field. According to this theorem if T}, obeys the condition

ll'
Tab = 5TV (2)

then t‘he corresponding solution possesses an additional Killing vector field £ = ¢® R ,8,. In this
work for more general tensor Ty, we find the additional generalized symmetry (no isémgfry) and

con.servati_on laws, corresponding to it. There is the generalized Killing vector n = %R , 9
which satisfies to the generalized Killing equation N = € L0

1

Na;b + Mo + G (aup + nbua) =0, (3)
where u® and n? are eigenvectors of the tensor Tap, and

drm

Grop = — =1
o ==~ (e +p)R, @

where € and p are eigenvalues of the tensor Top.

integral of motion for the particle and mass fungtiox
find exact solutions of the Einstein equ
for configurations from a charged dust.

Further, we construct conservation laws: an

1. With the help of these conservation laws we

ati :
ations for some spherical configurations and, in particular,
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INSTABILITY OF WORMHOLES WITH NON-MINIMALLY
COUPLED SCALAR FIELD

S.V. Grinyok

Institute of Gravitation and Cosmology, People Friendship
University of Russia, Moscow, 6 Miklukho-Maklaya str, 117198,
e-mail: stepan@rgs.phys.msu.su, stepanvi@mail.Tu

Static, spherically symmetric, traversable wormholes, induced by massless, non-minimally cou-
pled scalar fields in general relativity, are shown to be unstable under spherically symmetric per-
turbations. We have found that the spectrum of perturbations is discrete and finite one. The
gauge with identically zero perturbations of scalar field is used.
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THEORETICAL AND EXPERIMENTAL INVESTIGATIONS OF THE
INTERACTION BETWEEN THE ELF EARTH ELECTROMAGNETIC FIELD AND
THE GRAVITATIONAL FIELDS

L.V. Grunskaya®, V.A. Efimov', M.Yu. Fedotov!, A.B. Balakin®, V.N. Morozov®

1 Viadimir State Universily, grunsk@upti.vladimir.Tu
2Kasan State University
SMGO SIC DMA

The theory of the non-minimal interaction of the gravitational waves with electrodynamic,
kinetic and hydrodynamic systems was elaborated. The theoretical simulation of the electrical
processes in the surface lower layer was done. The model of the moon and solar tide effects on
the electrical field of the surface lower layer was elaborated and the theoretical estimation of the
similar effects was got. A modified variant of the correlative quadrature detector was worked out
including in its structure a low frequency filter which allowed to improve the reliability of the
correlative spectral analysis results. During the field investigations in 2003, a digital recording
system was introduced in a full volume in the multiplex receiving system for the first time 1n
order to collect and to record the experimental data. The result of measurements were tied to
the common timing system using the GPS global positioning satellite system. Continuous syn-
chronous recording of the magnetic field (D components), temperature variations, atmospheric
pressure, humidity, radiation background, wind speed was done with 14-channel receiving system
on the experimental ground of the electromagnetic field in the surface lower layer. According to
the synchronous monitoring results of the electrical, magnetic and gravitational fields in the lower
layer in 2003 the experimental data of VSU, IZMIRAN, MGO SIC DMA, GAISH MSU) there
were received vast cataloguist of the spectral and there were analyzed the main groups of the
ELF signal sources: a daily Earth rotation and harmonics of that frequency (FAP 0.0001moon
and solar tides (FAP 0.0001radiation of the double pulsars (FAP 0.6result of the investigations
is an extract of the moon and solar tide effects of a high rate probability in the recording of the
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electrical field of the surface lower layer which is an experimental corroboration of existence of
the non-minimal interaction of the gravitational fields with the electromagnetic ones. The work
is carried out with supporting of grants RFBR N 04-05-64895, N00-05-79028,N00-05-64652, N(2-
05-06255,N02-05-79011, N00-05-79020i, Program STP N 209.06.01.035.

THE ORGANIZATION AND CARRYING OUT OF THE FIELD INVESTIGATIONS
ON THE TERRITORY OF THE EXPERIMENTAL PHYSICAL GROUND OF
VLADIMIR STATE UNIVERSITY

V.A. Efimov, L.V. Grunskaya, V.A. Mishin

Vladimir State University
grunsk@upti.vladimir.ru

Durl-ng the field investigations in 2003, a digital recording system was introduced in a full
volurge in the multiplex receiving system for the first time in order to collect and t d th
experimental data. The distinctive features of the system are an analog-digital Y r'ecor e
signals spontaneously in the place of ivi i st o the
Gty opontaeons! Connectiin ofot1 rec:mngfthsm and using a hopeful electronic anticounter

. 1€ base ol the industrial interface RS-485. The result of
me i
Sysatzzge?zzt:uvzsgazid tct>l th'e common timing system using the GPS global positioning satellite
o 140 gathering program was elaborated intended for receiving of the information

m the spec1ahze<fl controller through the consequent port RS-232. Two f] 1
pressurized elc'actromc part were made, calibrated and included in the. k of uxmeters'“”th X
SyS!}eEI-l. Continuous synchronous recording of the magnetic field oo s experimental
variations, atmospheric pressure, humidity, radiation back i
e oI ’ ( ground, wind speed was i
chan i ;ssewll;lgr iz} stteliré on the experimental gromld of the electromagnztic field if rtllie“;i?fii
calibratod. and testgd Tﬁ;offjsl O.f tllle feCOfleg_, the receiving and recording equipment was
aving rocemy th(; e rk is connected_ Wilth the analysis of the experimental material
o v o the 5 ¢ ground c.)f Vladimir State University Physics Depart ]
momto 105 ? , 1‘e e:ect;rlca,l a;nc‘l magunetic components of the electromagnetic EpC rtlrngnt’ on bhe

: _ ayer with the mu}tlplex receiving system. There was raised o of e 'the
components during the experimental recording which were connected ‘ilprt(;blem oL extracting

with the moon and solar

tides, diurnal i :
, Earth and harmonics rotation of that frequency and the gravitational diati
nal wave radiation

of astrophysical objec
pysical objects of a double star-system type. There was worked out g modified variant of
@ ied variant o

(D components), temperature

frequency components connected with the diurnal Earth ;
the gravitational wave radiation of the astrophysical sourc .
a e

to the input of the optimal i
. quadrature receiver which i
the input signal. whichis a

tation, the moon and solar tides and
ds. "I‘he result of the rolling up was fed
evice allowing to get an estimation of

The work is carried out with supporting of grants RFBR N 04

05-64652, N02-05-06255,N02-05-79011. N00.05. 05-64895, N00-05-79028, NOO-

790201, Program STP N209.06.01.035.

«Astrophysics and Cosmology after Gamow — theory and observations», 2004 31

MULTIDIMENSIONAL COSMOLOGICAL MODELS: STABILIZATION OF EXTRA
DIMENSIONS IN THEORIES WITH NONLINEAR CURVATURE TERMS R?, 1/R

Uwe Giinther', Alexander Zhuk?

! Gravitationsprojekt, Mathematische Physik I,
Institut fur Mathematik, Universitat Potsdam,
Am Neuen Palais 10, PF 601553, D-14415 Potsdam, Germany
u.guenther@fz-rossendorf.de
2 Department of Physics, University of Odessa,
2 Dvoryanskaya St., Odessa 65100, Ukraine
zhuk@paco.net

Multidimensional gravitational models with nonlinear scalar curvature terms in the action
functional are considered under spontaneous compactification of the higher dimensional spacetimes
to warped product manifolds. Particular attention is paid to models with scalar curvature terms
R* and 1/R and to the conditions which ensure a freezing stabilization of the compactification
scales of the internal space components. Restrictions on the parameters of the nonlinear models
are analyzed, and how they are connected with the D~—dimensional and the four-dimensional
fundamental mass scales. Furthermore, the stability sector of the volume moduli is compared to
corresponding sectors of earlier considered models (Giinther U., Moniz P., Zhuk A.: 2003) which
contain B2 nonlinearities and additional Freund-Rubin form fields (extra-dimensional magnetic
flux fields). Finally, the relevance of the results with respect to late-time acceleration scenarios

and recently considered SUGRA setups in S—brane cosmological models is discussed.
Acknowledgements. The project was supported by the German Research Foundation (DFG)

under grant KON1806/2004.
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ON THE THICK HIGHER CO-DIMENSION BRANEWORLD

Sugumi Kanno

Department of Physics, Kyoto University
Kyoto 606-8501, Japan
sugumi@tap.scphys.kyoto-u.ac.jp

The old idea that our universe may be a braneworld embedded in a higher dimensional space-
time is renewed by the recent development in string theory which can be consistently formulated
only in 10 dimensions. Instead of 10 dimensions, however, most studies of braneworld cosmology
have been devoted to 5-dimensional models. Clearly, it is important to explore the possibility of

the higher codimension braneworld.
In this contribution, we investigate a codimension 2 braneworld in the Einstein Gauss-Bonnet

gravity taking into account the thickness. It is difficult to treat the finite thickness as it is.
However, by examining the structure of the singularity in the equations of motion, we find a

'present address: Research Center Rossendorf, P.O. Box 510119, D-01314 Dresden, Germany
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possibility to treat the thickness within the context of the distributional source. We name it
a quasi-thick braneworld. This is the important point in our work which gives a framework to
clarify various issues in the codimension 2 braneworld. In the case of the linearized gravity, we
clarify the effect of the bulk on the brane by solving the whole set of equations of motion in the
bulk with proper considerations of the boundary conditions. It turns out that the conventiona)
Einstein gravity is recovered at the linear level. However, we also show some corrections due
to the thickness can be expected at the second order level. The effect of the bulk geometry in
the nonlinear regime is also discussed. We conclude that corrections to the conventional Einstein
theory can be fully obtainable in the case of the quasi-thick braneworld. We also point out an
interesting possibility that the thickness plays a role of the dark matter/energy in the universe.
Acknowledgements. The author is thankful to Jiro Soda for collaborations. This work was
supported in part by Grant-in-Aid for Scientific Research Fund of the Ministry of Education
Science and Culture of Japan No.155476 and also by a Grant-in-Aid for the 21st Century COE;
“Center for Diversity and Universality in Physics”. ‘
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THE EFFECTIVE FIXED POTENTIAL: FOOTPRINTS IN THE SOLAR, SYSTEM
D.L. Khokhlov
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R.-Korsakov St. 2, Sumy 40007 Ukraine
lclwkhlov@cafe.sumy.ua

It is considered the mech

anism which prod sffecti
effective gravity which incly produces the effective fixed potential. We

R 3 . a i at trl
des the Newtonian potential and the fixed potential rive at the

Gm
Peff = ——+w.

Footprints of the eflective fixed potential of the Sun g
fixed potential of the Sun may be revealed as an anom ;
orbit of a planet or as an anomalous shift of the frequ ;
satellite orbit. The effective fixed potential of theqS o
the anomalous shift of the perihelion of Mercur b
10, 11, the anomalous increase in the lunar semi?rr’n

2

© lnvestigated. Footprints of the effective
ous shift of the perihelion of the Keplerian
y of light or as a polarization of the planet’s
allows to explain 3 anomalous phenomena,

the .
. €LIlo_matlous acceleration acting on Pioneer
ajor axis.
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THE HOMOGENEOUS COSMOLOGICAL MODEL WITH THE RADIATION AND
THE COSMOLOGICAL CONSTANT

Elena M. Kopteva!, Mariya P. Korkina?

! National Mine University
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2 Dniepropetrovsk National University
Nauchnaya str. Dniepropetrovsk 49010 Ukraine

The astronomical observations show that our Universe expends with acceleration, which can
be explained by the presence of the nonzero cosmological constant. Therefore it is of interest to

consider the models of the Universe with nonzero A.
In our work the exact solution for the Universe with the radiation and the cosmological con-

stant, one for three types of the spatial curvature, is obtained.
The metric interval is taken in standard form:

ds® = dt® — a®(t)(dR? + f(R)(d6? + sin® 0dp?)), (1)

here light velocity ¢ = 1, a(t) is the scale factor, and f(R) =sin R, R, sinh R for the three types of
the spatial curvature k = 1,0, —1, respectively. The obtained solution of the Friedmann equations

for the Universe with the radiation and the cosmological constant has the form:
ot kal o2t
A (2)

a(t) = argqan sinh . —2—(cosh e 1),

where a,44 is the constant of integration and ap = /3 /A In the solution (2) constants of integration
are taken so that under ¢ = 0 a(t) = 0. In the limit ¢ — 0 this solution goes into the known solution

for the Universe filled with radiation only, general for all types of the spatial curvature:
a2(t) = 2ayeqt — kt2. (3)

Under large times the solution (2) always turns to the de Sitter solution for the open model
(k = —1), while for the closed model (k = 1) there is possibility to collapse, to turn to the de

Sitter solution, or to turn to the static Einstein solution for which a? = a3 /4.

Key words: Universe, cosmological constant, radiation.
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THE FISHER SCALAR FIELD WITH COSMOLOGICAL CONSTANT

M. P. Korkina®, A. Zhidenko®

Department of Physics, Dniepropetrovsk National University
St. Naukova 18, Dniepropetrovsk, Ukraine
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Recent observational data especially the data of Type Ia supernovae testify to the accelerating
Universe. The acceleration may be explained by the presence of cosmological constant (A-term).
From the physical point of view A-term is the energy density of vacuum which appears in gravi-
tation as a real observable quantity. So we must take into account the A-term by the solving the
Einstein equation in different physical situations.

Here we have considered the spherically symmetric static solution of the Einstein equation for
the minimally coupled scalar field with A-term:

Ry, — %Q;WR - g;wA =811y = 87r(¢,p¢,u . %guufp,/\d)')\);
qbr’; = 0; (1)

with line element (c =y =1)

(1) can be rewritten as

d(re 12
( & T - %6‘” - Ar?;
_r—pd(re” 2
€ e 1+ %—e v — Ar?; (2)
dp _ G Azv
dr \/'4;7,26 L

where G is the constant of integration.

'1‘he.func]§iousde" and e* have the same behavior for all A at r = 0 that allows us to use

appropriate boundary conditions from exact Fisher solution with A = '

be solved numerically. = 0 So the system (2) can
We have found that the space-time has two essential singularities unlike the solutions of

W (¢} reserx C E 1t
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A POSSIBLE QUANTUM CHARACTER OF THE DARK ENERGY

Michail G. Larionov
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Assuming the possibility of the physical vacuum quantization, the interpretation of the cos-
mological term energy has been made. Quantization parameters of the elementary ”space-time”
cell for the adopted A — term value on the basis of macroscopic and microscopic constants has
been deduced. The introduction of the physical vacuum quantization will allow us to avoid the
Universe singularity problem. Gravitational and electro dynamical parameters, that was became,
may composite in the future the foundation for investigations dynamic, evolution of the Universe,
particle interaction and electro dynamic process actions in that specific virtual quintessence.

Key words: Gravitation-physical vacuum-dark energy.

HOMOGENEOUS STATIC GRAVITATIONAL FIELD IN THE GENERAL
RELATIVITY THEORY

Robert R. Lompay
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21 Universitetska street, Uzhgorod 88017, Ukraine
lompay@zk.arbitr.gov.ua

One of the basic heuristic principles used by A. Einstein when constructing general relativity
theory (GRT) was the equivalence principle (EP). In its early formulations, EP stated equivalence
of uniformly accelerated reference frame (UARF) and the reference frame with homogeneous static
gravitational field in the sense of identically equal influence of inertia force field and homogeneous
static gravitational field (HSGF ) on all physical phenomena occurring there. It is of special interest
to check whether EP in the above formulation holds true in GRT. Present paper is dedicated just
to the clarification of this problem. The metrics of the reference frame with HSGF is derived by
direct solution of Einstein equations. The symmetry of the above problem defines the structure of
the metric tensor. Under the additional condition of the lack of tangential gravimagnetic forces in
the domain free of matter, the space-time metrics indeed coincides with that in UARF. However,
the field with such type of symmetry could not be in principle formed by the matter: Einstein
equations lead to a zero energy density. Gravitational field formed by the real substance (e.g. by
a massive plain-parallel plate) has another type of symmetry, resulting in the origin of tangential
gravimagnetic forces. The metrics of the above field differs from that in UARF both in the domain

occupied by the substance and in that free of substance.

Key words: equivalence principle, general theory of relativity, homogeneous gravitational field,
static gravitational feld, uniformly accelerated reference frame.
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SCALAR-TENSOR THEORIES WITH SPECIAL SYMMERTIES
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In the paper we are considering Brans-Dicke scalar-tensor theory of gravity for spacies with
special simmetry (Brans and Dicke, 1961; Weinberg, 1972). Similar theories are very important
in view of it’s connection with string theory and M-theory. |

The equation on the mertics and scalar fields has form:

{ O¢ = ¢>la;a =0
R;w - EguuR = %(%gﬂu¢a¢a - ¢u¢u) + %(gﬂu(ﬁa;a - ¢P;V) (1)

Possible vastly simplify equation callin .
alling on conformal tr : . .
conformal factor: ransformation with special choice of

[
Rl“’ = a¢p¢u (2)

Let’ i ing si
- : es 1EZ?Slderfspa«:es possgssmg simmety of two types: spaces admitting separation of variables
i the quation of movement in the form of Hamilton - Jakobi (so-called Stackel spaces), and also
omogeneous spaces admitting three-dimensional ' ’
: _ group of motion working it i iti
o ] - : 1t 18 transitive
esoipzcilﬁke ‘orbits. These spaces are Interesting from the point of view cosng;olo and have
l gﬁ .'e SUDp'e appear ance, allowing to receive exact solutions. The main ai fyl ki '
classification of this space-times Killing vectors and tensors sets c e
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GAMOV’S BIG BANG AND SCALAR FIELD BACKGROUND

Eduard G. M ychelkin

V.G. Fesenkoy Astrophysical Institute
Almaty 480020 K azakhstan
mych@hotmail kz

_The Gamov Big Bang conception could be essen
unlvf-zrsal scalar field background. Following to gen
(Sjpegl-i:; masterl;equation which brings us to univergsme

e sitter, with o i i
Sos preferenCespffgltézastilgrnesoéfuanismovable schlar field energy-momentum tensor) itati
1. The cyclic-t . , ISC’al.ar. gravity are the followin : 1) gravitation
yclic-type scenario for ‘eternal living of our Universe is togl;) the b
¢ the Dest;

2. The tripl —weak :
riple electro-weak (EW) bounce (instead of a single planckian big I ) i fosted
g bang) is manifested,

thus only three big oscillations (thre
big a e Pervushin’s W 7. i
EW-threshold) historically have had place at the begin’ninfgcsfc') rtlhest(PeliVHShin’ 2003) within the
at evolution era;

3. This triple bounce has :
each being in dynamical prglziwe.d Just t firee generations of leptons and i
¥ equilibrium with one of three distinet enecr g: lconjt]tt}en}ts of ba.r_yonsé
Y tevels of the backgroun

tlal;'lly mo‘dj.ﬁed by taking into account the
Ilra“zed I{llllxlg—type Symmetries we get the
hethod of antiscalar (that is similar to anti-
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scalar condensate (a density of the least energetic level dominates up to now);

4. Scalar background contains both laminar-type and vortex (pseudo-scalar) components;

5. As follows from dynamical equations the highly prevailing laminar component of scalar back-
ground can naturally be explained as the direct neutral composition of electric fields of both signs,
and such universal basic field can be 'visible’ only gravitationally;

6. The background neutrino-antineulrino sea is supposed to be responsible for the effective vortex
component being also essential for the bound states of scalar background (Isaev, 2002);

7. It is proved: the usual (not the low-energy limit of superstring theories) basic gravitating
scalar field is of tachyonic nature, as follows from stable appearance of imaginary masses of order
10~3BeV a 107%9¢, belonging to highly penetrating effective scalar field carriers;

8. Its sources (scalar charges) prove to be the usual masses, so the gravity proper is always only
a secondary effect with respect to ubiquitous basic scalar field, etc. If all so, then:

The last conclusion leads to a new comprehension of gravity as manifestation of well-defined grav-
itating scalar field, with no energy-momentum pseudo-tensor problems, etc. The various compact
objects can exist, but no more black-holes solutions in such approach, no any susy, monopoles and
other exotic matter behind and far behind the electro-weak limit, no chance to radiate ’‘gravita-
tional waves’ propagating with speed of light, thus no need to quantize them. However, all the
‘erucial effects’ are to be confirmed and the usual quantum effects in strong (classical) fields remain
to be meaningful. The well-defined scalar thermodynamics is built and carefully compared with
black-hole thermodynamics showing the similar behavior of thermodynamical quantities when the
appropriate equipotential surfaces replace the (unphysical) black-hole horizons. The A-vacuum
and related problems are clarified due to strict distinction between the free and bound states of

scalar background.
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INERTIA AND GRAVITATION BEFORE AND AFTER EINSTEIN

Iidus S. Nurgaliev!, Bekhruz S. Sadykov®
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The complete analytical analogy between Couloumb law and Newtonian law of world inter-
action endorses an idea of the closer parallels between electromagnetism and gravitation beyond
as well. Among those who paid attention to this alternative way of constructing dynamic
axwell, Hertz, Heaviside, Poincare, Brillouin and others. The Maxwell-
like equations of the gravity are derived as a possible version of the pre-general-relativistic field
equations. The astrophysical consequences of the theory are discussed. The Einstein-Cartan
theory (ECT) is considered as an example of the post-general-relativistic development of the
gravitation theory. The number of cosmological consequences of ECT are derived and discussed

as a solution for the number of problems of up-to-date cosmology.

statics
equations of gravity were M



38 «A§troph.ysics and Cosmology after Gamow — theory and observations», 2004 «Astrophysics and Cosmology after Gamow — theory and observations», 2004 39

electromagnetic field as well as for Yang-Mills fields with SU(2) symmetry. The potentials for elec-
tric charge and for Yang-Mills charges are of quasi-Coulomb form. Properties of the constructed
exact solutions are compared with the results obtained for more simple particle-like systems by
numerical methods (see references).

HOMOGENEQUS STACKEL SPACETIMES

V.V. Obukhov, K.E. Osetrin, A.E. Filippov
Tomsk State Pedagogical University

altarr@tspu. edu.ru

This work is devoted to the problem of space-homogeneous cosmological model classification
on the basis of a complete set of Killing Vectors (KV) and Killing Tensors, necessary for the
integration of Hamilton-Jacobi equation

97 885 =m’

by the method of Complete Separation of Variables (CSV).
. Spacc.—:-homogeneous models allow 3-parametrical transitive group of motions with the space-
likes orbits. On the other hand, the Hamilton-Jacobi equation can be integrated by the CSV and
allow first integrals, linear and quadratic by momenta
— Vv in. — vy

Y=Y'p  X=XYpp;.
ify? an.d X" are, respecti-vely, KV and KT of the complete set. Space-times, which allow complete
setg of %ntegrals and motion and 3-parametrical transitive group of motions with the space-likes
orbits '51multaneously, are called Homogeneous Stacke] Spaces (HSS).

This approach gives a possibility to solve some problems, which can not be solved by other
xsr}(etlll(o;ls (Bagrov et al., 1982). At first, this problem have been solved in (Obukhov, 2002) for
Ofﬂ}(;SeS spixﬁes of tlylt);e (3.1).fNow, we present the solution for (3.1) and (2.1) types ,12 classes

with complete sets of type (3.1) and 29 classes of HSS wi ' ‘
. with complete 2
;vex:le foltjmcl. Thle solutions were classificated according to Bianci typez ImIl;Ie{;f\??tffI(;f X:Ii:zr(diﬁé
0 the Fetrov classification, all solutions are of the ’ PSR .
) types III and N. i
scalar curvature R = 0, solutions of the type III have R — const < OSOlutlons of the fype N have
Acknowledgements. This work is partially supported by RFBR 63-01—00105
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PARTICLE-LIKE SOLUTIO
i ; NSOFT
EINSTEg AIFDFIIRAC-l\/IAXV\‘/ELIrYANG-NIILLS EQUATION?-ETHE MOD H
C SPHERICALLY SYMMETRIC GRAVITATI'ON_ALIFIEL%%S e
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. We study the conditions under which the System of Ej i
tions with SU(2) gauge group may represent the part; InSFem-
magnetic dipole moment, the own gravitational ﬁeldp f ke
In the models under investigation the fermi o these mo

Dirac-Maxwell—Yang—l\/IillS equa-
models with electric charge and
dels being spherically symmetric.
nd state serve as the sources for
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COSMOLOGICAL MODEL WITH ROTATION
V.F.Panov, E.V.Kuvshinova

Russia, Perm, Perm State Universily
E-mail: panov@psu.Tu

We found the solution of Einstein equations for metric of Bianchi type IX, which has the

following form . o 9 -
ds? = (dt + Aw!)? — (Cw')? — C?((w?)* + (w’)*),
where A = const,w!, w?, w? are one-forms satisfying Bianchi type IX structure relations. Fur-
ther, we use the metric in tetradic form. The sources of this model gravity field are A-term and a
concomitance anisotropic liquid with tensor of energy-momentum in tetradic form, which is given
by
Top = (€ + T)uaup + (0 — T)XaXb — Tabs
where ugu® = 1, XoX® = —1, x%uq =0, 0 > 7. We suppose u® = 66, x* = 6.
We received the following results

C= r)%costh, A = 3H?, (H = const),

~

—8A2CC’" + LIAZC'Z + 3A2
g = 402 3
4A20"2 — A2 4A2CC" — 4A2C" + A2
T Tt "7 4C1 |

The cosmological model is considered for the time interval when HC > 1. For this metric the

: _ 3¢ :
kinematic parameters of model, such as the expansion of model § = &, the rotation of model

w = %, the acceleration of model a =0, shear of model o =0, were computed.
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VACUUM POLARIZATION OF A QUANTIZED SCALAR FIELD IN ULTRASTATIC
ASYMPTOTICALLY FLAT SPACETIMES

Arkady A. Popov

Department of Mathematics, Kazan State Pedagogical University
Mezhlauk st., 1, Kazan 420021, Russia
popov@kspu. ken.Tu

The investigations of black hole evaporation and particle production by expanding universe
have acted as a stimulus for a detailed and systematic investigation of the theory of quantum
fields propagating in curved spacetimes. The main objects to calculate from quantum field theory
in curved spacetime are the quantities (?) and (T%) where ¢ is the quantum field and T} is the
stress-energy tensor operator for ¢. The renormalized stress-energy tensor (T#) is an important
quantity for the construction of a self-consistent model of an evaporating black hole, while the
mean-square field <<p2) plays a role in the study of theories with spontaneous symmetry breaking.
The functional dependence (T#) on metric g, allows us to study the evolution of the background
geometry driven by the quantum fluctuation of the matter fields propagating on it. This is the so-
called backreaction, governed by the semiclassical Einstein equations G# = 87 (T}#). However, the
exact results for {p?) and (T#) in four dimensions are not numerous. Numerical computations of
these quantities are as a rule extremely intensive. One of the most widely used techniques to obtain
information about these quantities is the DeWitt-Schwinger expansion. It may be used to give
the expansions for (¢?) and (T/) in terms of powers of the small parameter 1/(mL) < 1, where
m is the mass of the quantized field and L is the characteristic scale of change of the background
gravitational field. The analytical approximations to (%) and (T#) for the conformally coupled
massless fields give good results (Page, 1982; Brown&Ottewill, 1985; Frolov&Zel'nikov, 1987). If
the quantum field is massive but the mass of the field does not satisfy the condition 1/ (mL) < 1,

the analytical approximations to (¢?) and (T*) are even less numerous (Anderson et al., 1995;

Popové&Sushkov, 2001; Popov, 2001; Popov, 2003).

In this paper, approximate expressions for <(p2>'ren of a quantized scalar field in ultrastatic
asymptotically fat spacetimes are derived. The field is assumed to be both massless or massive
with an arbitrary coupling £ to the scalar curvature R, and in a zero or nonzero temperature
vacuum state. The expression for (902)rm is divided into low- and high-frequency parts. The
Bunch-Parker approach (Bunch&Parker, 1979) is used for derivation of high-frequency cor;tribu-
tions to these quantities: As in the case of massless field the quantum state of the field with mass
m < 1/L is essentially determined by the topology of spacetime and the boundary conditions. In
this paper such dependence is determined by the low-frequency contribution. Aé E;n éximple 'thiS

contribution is c'alculated on the background of the small perturbed flat spacetime in quantum
state corresponding to the Minkowski vacuum at the asymptotic. E
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INFLATION TEORIES AND PLANCK MASS PROBLEM

Alexey M. Popov}, Mikhail N. Smolyakov?

! Astrospace Center Of FIAN (ASC FIAN), Moscow, Russia
2 Skobeltsyn Institute Of Nuclear Physics (SINP MSU), Moscow, Russia

Recently the problem of large value of Planck mass attracts special attention among re-
searchers. Different models are being proposed in order to achieve effective value of Planck mass
being equal to Mp; = 10'°GeV by means of special mechanisms, while real value of Mp;* is con-
sidered rather small (e.g., in Randall-Sundrum model the problem is solved with aids of additional
compact dimension). In the present investigation authors attempted to produce correct effective
value of Plank mass from smaller Mp;* by introducing scalar field ¢ into the action S. One cannot
argue that inflation models with appropriate corrections to Einstein equations taken into account
are to be thoroughly discussed in the case. Here we tested one simple inflation model with one
real scalar field with inflation potential V = A(p? — v?)%.

Since equations of motion could not be solved analytically, special computer program was
designed. An opportunity of real-time processing and data visualization was taken into advantage
to perform primary analysis of evolutionary tracks without necessity to use side-built graphics
packages. Differential equations’ set is being solved by using Runge-Kutta IV-order algorithm
with adaptive step-correction.

By means of numerical modelling we verified analytical approximations and give illustrative
picture of evolution of fields and Hubble constant H for those periods of inflation, when it is not
possible to perform analytical calculations.

Tn this research we picked up possible combinations of model parameters that ensure duration
of inflation being greater than 60 e-foldings and estimated PCP spectrum indexes for those sets
of model parameters.

As an outlook for further investigations we are to point out that it is planned to perform the
study for the model of hybrid inflation, which includes two interacting scalar fields.

Key words: Cosmology, inflation.

MODEL OF OPTO-GRAVITATIONAL WAVE DETECTOR OGRAN
S.M.Popov, V.N.Rudenko, A.V.Serdobolski

Sternberg Astronomical Institute, Moscow State University

The Gravitational Wave (GW) detection is fundamental problem of modern astrophysics.
According to theoretical estimations, the sensitivity of GW detector should be of order 10718 =
10~2 of space strain amplitude for the frequerncies of several kHz and bandwidth of several Hz
for monitoring relativistic star events in the Galaxy and close region (= 100 Kps).

There are two main approaches to GW detection - massive bar-detectors (several tons) and
Fabri-Perrot (FP) large-scale interferometers (several kilometers). GW bar-detectors should be
cooled below liquid helium temperatures to decrease thermal noise influence. Long-term exploita-
tion of such detectors is quite complicated engineering task.

This poster presents moedel of Opto-Gravitational Wave Detector - OGRAN which combines
features of bar and FP-interferometer detectors. The OGRAN detector has sensitivity of the same
order as cryogen GW bar-detectors, but operates at room temperature.
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The ORGAN GW-detector consists of cylindrical aluminum bar v~{ith FP optical cavity along
its central axis. The output signal consists of ”acoustical” and ”optical” parts. The acoustica]
part corresponds to the GW influence on the body of bar-detector and belongs to frequency range
about one kHz. The optical part corresponds to the direct influence of GW on laser beam ang
theoretically can cover tenth kHz range.

The optical scheme realize the ”optical standards comparator”. The pump laser’s frequency is
stabilized by the FP cavity of the bar-detector and compared with the etalon FP interferometer
(discriminator). Thus, it is possible to suppress frequency instability of laser beam which exceeds
shot-noise level by several orders of magnitude. It is possible to enlarge the detection bandwidth
and achieve cryogenic level of sensitivity at room temperature using optical sensor instead of
mechanical transformer with capacity sensor.

The estimated sensitivity of OGRAN GW-detector of 3 ton weight is better then 10718 of space
strain amplitude. The model uses bar-detector of 50 kg weight and should archive sensitivity level
of 10717, :

The OGRAN GW-detector should be installed in the Baksan Neutrino Observatory in the
mountain underground tunnel.

This project is developing in collaboration between Institute of Nuclear Research Rus.Ac., In-

stitute of Laser Physics Rus.Ac.Novosibirsk and Sternberg Astronomical Institute, Moscow State
University.

%I\g)];l“HE STRUCTURE OF FERMION CURRENTS IN THE PARTICLE-LIKE
! ELS WITH ELECTRIC CHARGE AND MAGNETIC DIPOLE MOMENT

Tamerlan A. Saidov

Department of Theoretical Physics, Odessa National University
ul. Pastera 42, Odessa, 65100, Ukraine
tamerlan@email.ru

The structure of fermion curre
nonspherical constituent fields for

s§lect the appropriate fermion w
ables in the Dirac equation, whe

nts plays an important part in the particle-like models which
m spher l.Cale symmetric gravitational field (Olyeynik, 2004). rIjO
ave functions, we study the conditions for the separation of varr

_ n the potentials of el - he potentials
of Yang-Mill . s ol electromagnetic field as well as the po
BV1Us feld with SU(2) sy mmetry have the contributions of corresponding charges and of

magnetic dipol jals 1

the space OfDSUG(;;loncl)ents. - Next we compare the possible directions of Yang-Mills potentials 12

Yang-Mills fields Fg;rualjf Wlt‘,h- the d.lreCtIOns of the fermion currents which are the sources of these
) Y we Investigate the properties of the particle-like model of the system of

Einstein—MaxweU Dir
. -Dirac-Yang-M;j . _ i .
N 1ts minimal energy staté:lg Mills fields with SU(2) symmetry when the massive fermion field s
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COSMOLOGICAL MODEL WITH EXPANSION AND ROTATION
0.V.Sandakova

Perm State University, Russia
panov@psu.ru

A cosmological model with expansion and rotation for Bianchi metric type IX was obtain,
ds? = (dt + Aw')? — (Bw')? — C?((w?)? + (w3)?),

where A = A(t), B = B(t), C = C(t) and w!, w?, w3, are one-forms satisfying Bianchi type
IX structure relations . A electro-magnetic field, field of radiation and ideal Auid are sources of
gravitation field. We have considered the Maxwell equations. Components of electro-magnetic

field are as follows
Fo1 =1/(Csinz)

or
Fpa =1/C.

Then we have solved the Einstein equations for case A =0, B = C'. We obtained components of

radiation field, components of 4-velocity of fluid, pressure, density and kinematic characteristics:

expansion, rotation and shift.
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THE UNIVERSE BEFORE THE FIRST BIG BANG

S.S.Sannikov-Proskuryakov

Institute For Theoretical Physics, NSC ”Kharkov Institute of Physics and Thechnology”
St. Academicheskaya 1, 61108, Kharkov, Ukraine
sanpros@kipt.kharkov.ua

Proceeding from the idea about existence of hidden physical substance called quintessence,
the attempt to identify it with the bi-Hamiltonian dynamical system considered in (Sannikov-
Proskuryakov, 2000). is made. We consider that before the First Big Bang (in zero cycle)
our Universe had been in the form of ensemble of such systems (or quanta f ). Its tempera-
ture Ty ~ 1KeV and gravitational interaction determine size of the ensemble (radius of Uni-
verse) ROy = 1/GV/2T% ~ 101cm, its mass M = 1/G¥2Tf ~ 10%g and number NO =
1/GY 2T? ~ 10™ of quanta f in ensemble (in units c = h =1 ; G is the Newtonian constant of
The ensemble subjected further to the Friedman’s compression (col-

gravitational interaction).
laps) is contracted to the size Rﬁgz).n = 1/GY2Ty|T}| ~ 10°cm and maximal possible density

3 .
pe = MO/ nggn ~ 10%g/cm?3, where T ~ 108GeV is the temperature of the second component

of the system. After this in the system the Big Bang (total irreversible quantum transition f — f )
is accomplished. The energy Ty —T¢ ~ |T j| released at this transition increases the mass of Uni-
verse from M© to the M) = nM©) ~ 10%7g (n = |Tj|/Tf ~ 1012). an.d leads to 'the creatif)ll
of fundamental particles (Sannikov-Proskuryakov, 2001). In the beginning at maximal density
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p = pe = const Universe is expanded to the size [s = nt/ 31?,‘5,?2,1 ~ 10%m according to the De-

Sitter’s law et (H ~ /Gp.). Hereby as it follows from the conservation law %(p]@) = —3pR?
pressure is p = —p.. After this, the Friedman’s stage of extension is begun; it is characterized

by integral pR® = MM and pressure p = 0 . At disintegration regime of super dense state of
Universe the 27 percentage of relic helium in Universe is calculated. In the framework of a new
theory of elementary particles [2] the energy density of physical vacuum is obtained.
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COSMOLOGY AND LIVING CELL
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[n the cosmologi ; :

expansion, the Fii iﬁjlsogie;l:isgniei in ESannikov—Proskuryakov, 2004) after the De-Sitter’s
¢ - Nl takes place. In the beginni ;
component of mat i o . eginning of this st ivisti
one ?havingodezl I-Eter relic rads]atlon with density p, ~ T*) predominates ojela %ieultra reiaE?VfSth
Sl ~o c . non‘
I, Y Pm ~ TyT°). At pressure p = 0 this leads to the temperature i 1;3 ativistic
Itf‘n - With these pressure and temperature jumps un re jump from T to
. usu
is called the H.Bohr's compactification of COnﬁguratiou:

if in the condense : - :
the process of fomclli:;a:; cccl;il?c?flfl?lzed by.the specific boundary conditions. At such conditions
known N.Bohr’s structures (atoms- m;t:erlal structures is principally distinguished from the well
ation is the H.Bohr's mouy o1, t?inn molecules). At the new conditions the integration oper-
with the 0 called almecy perjodei lle;(jfore- a new wave mechanics works here. It is connecied
adopted to the description of str ganenon On_the configuration space. This theory is well
call such structures biological o;:sc t(t;rresmlﬁg;‘? Cten'z@dc.l bly the low symmetries and entrgpy We
special formations h . ’ periodical crystals). All ¢ bra -
branes there are at c;lr\rfller?gn ]é)erlrl)%hlc tolthe name emannian Surface)s built (l;’?; ilsl‘lfzréngﬁzzane;‘
conditions usual potential i tk’ niicieus of cells and so on). It is shown that at ‘ m(?
iteractions do not play any role. Therefore it is lik: frzz“:nlg:il;ids;}tf

al phase state of space is connected.
pace (Bohr, 1932). The space is as
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IS SU(3) YANG-MILLS FIELD A PROPER SOURCE OF GRAVITY?

Yury A. Semenov

Odessa National Polytechnic University
1 Shevchenko av. Odessa 65044 Ukraine
yury@ospu.odessa.ua

Einstein equations of General Relativity bind up curvature, which is determined by geometrical
properties of a space-time, with energy-momentum tensor of a matter, rigidly restricting matter
behaviour. In cited article, it was shown that nothing but Yang-Mills field with 3-parametric local
symmetry group with or without sources is allowed to be a source of gravitational field in GR
frame. Any other sets of fields must mimic such field to have the same energy-momentum tensor

otherwise they will be prohibited.
In this work we study does SU(3) Yang-Mills field usually considered as a fundamental in

hadron physics is a proper source of the gravitational field. Consequences for quark confinement

are discussed.
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IDGES (WORMHOLES) AND THE FEATURES OF IT'S
GRAVITY LENSING

Shatskiy Alexander

THE EINSTEIN-ROSEN BR

Astro Space Center Lebedev Physical Institute Russian Academy of Sciences

Bridges (wormholes) are possible objects in the world, which connects topologicall}.' with each
other some parts of the Universe. It is shown that the bridges can be static solutions o‘f the
Einstein equations in general relativity. It is demonstrated that matter which generates brldges
must have strong-anisotropic and hard-enough equation of state (phantom energy). The deflection
of photons by gravitational field of such wormholes have been studied (gravity lensing).
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6D BRANE WITH GRAVITATIONAL TRAPPING POTENTITAL

Douglas Singleton 12

1 Centre for Fundamental Metrology, VNIIMS
3/1 M. Ulyanovoy Str., Moscow 119313, Russia
2 Physics Department, California State University, Fresno
Fresno, CA 98740-8031 USA
dougs@csufresno.edu

We present a new (1+3)-brane solution to Einstein equations in (1+5)-space. As distinct from
previous models this solution is free of singularities in the full 6-dimensional space-time. The
gravitational potential transverse to the brane is an increasing (but not exponentially) function
and asymptotically approaches a finite value. The solution localizes the zero modes of all kinds
of matter fields and Newtonian gravity on the brane. An essential feature of the model is that
different kind of matter fields have different localization distances.

Acknowledgements. The work was supported by a COBASE grant and a Fulbright Fellowship.
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COSMOLOGICAL EVOLUTION OF A GHOST SCALAR FIELD

Sergey V. Sushkov!, Sung-Won Kim?

' Department of Mathematics, Kazan State Pedagogical University

?Jezhlauk 1 st., Ka,zlcm 420021, Russia; sergey_sushkov@muail.mu )
Department of Science Education, Fwha Womans University
Seoul 120-750, Korea; sungwon@mm.ewha.ac.kr ,

In this work we consider a scalar field ¢ with a neg

minimally coupled to general selagivity. T ative kinetic term (a ghost scalar field)

he action of the theory is

S = /d‘iz\/?g [#B + (V)2 — 2V(¢)] , . (1)

where the potential V(¢) is taken in the exponential form:

V = Vg exp(—kg). )

An exact non-static sphericall

symmetri ; . .
the following forrm: Yy symmetric solution, we have obtained in the theory (1), (2), has

ds® = — exp(—2a>
s exp(—2a*aT + 2u) dT2 + exp(2aT — 2u) [d?‘g + (r? + rg)dQ2] (3)
P(T,7) = (4rGa?)~1/2 [y — 42
, —a“al’
with [ a ] | !
m
u(r) = — arctan T a? = m’
o 0 m2 4 rd’
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where m, 1o and a being three free parameters, and the parameters a and « are related to the
parameters of the potential as follows:

A 1/2 _d*3+a%)

k=4da(nG)*, W= —erC
The spacetime described by the metric (3) represents two asymptotically homogeneous spatially
flat universes connected by a throat. In the other words, one may interpret such the spacetime
as a wormhole in cosmological setting. It is important to notice that both the universes and the
throat of the wormhole are simultaneously expanding with acceleration. The character of acceler-
ation qualitatively depends on the wormhole’s mass parameter m. In case m = 0 the acceleration
is constant, so that the corresponding spacetime configuration represents two de Sitter universes
joining by the throat. In case m # O the acceleration turns out to be infinitely growing, so that
the metric (3) describes now the inflating wormhole connecting two homogeneous spatially fat
universes expanding with infinitely growing acceleration into the final singularity.

NEUTRINO, BLACK HOLES AND BLACK MATTER

Petro P. Trokhimchuck!?

! Department of Theoretical and Mathematical Physics,
Lesya Ukrayinka Volyn State University
Voly av.18, Lutsk 43009 Ukraine
2 Department of Electronic Apparatus,
Lutsk Biolechnical Institute of International Scientific and Technical University
Sagaydachnogo str.6, Lutsk 43025 Ukraine
trope@lab.univer. lutsk.ua; trope53@yahoo.com

The problem of Dark Matter and Black Holes as problem of the deficit of mass and energy in
visible Universe may be resolved with the help of the traditional methods (Novikov&Frolov, 1986;
Ruffini, 1982; Gondolo, 2004): the expansion of the experimental methods of modern astronomy
and using the last results in physics of elementary particles. '

Modern researches in this part of cosmology almost don’t take care about the problem o.f relic
objects. The synthesis of the Gamov’s idea about the relic matter and deficit matter in Universe
can be one of the possible ways of the resolution of the problem of Dark Mat.;ter and Energy.

In the beginning of Big Bang of planckeon, it might be various forms of relic matte‘r and energy
were rested. Among them are the light partners of Dark Matter: neutrino, neutrah.no, photons
and photino. The Gamov relic irradiation is one type of this matter. The correlation between
relic and habitual neutrinos is unknown precisely. For various scenarios of inflation (homogeneous
or inhomogeneous) this number can be of order 1. Therefore, the deficit mass of visible Universe
can be decreased from one to three masses of visible neutrino.

The another relic particles and irradiation may exist too for irregular inflation of.planc-keon.
It may be relic quarks (1 on the 10% quarks of normal matter). But problex-n of feglstratlon of
these particles is very difficult because we cannot observe the normal q}larks in U.mverse.

For inhomogeneous inflation another relic particles can be still 3}1rv1ve, e.g. Dirac .rnonop.oles,
Higgs bosons, hyperons and other supermassive barions i our domain and corresponding antipar-
ticles in another domains. - '

The problem of the interdomain interaction is not resolved too. The. resolution of this prol?-
lem can give new interesting results. Among them are existence, evolution and the interdomain
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boundaries and the influence of these boundaries on the processes of the creation of matter and

energy in the visible Universe.
The investigation of these problems in modern cosmology may reveals new forms of Black

Holes and Dark Matter and possible ways of their evolution. Problem of the transition of con-
densed matter into irradiation and back and problem of formation of massive objects may give

new results.
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ROLE OF BOUNDARY IN THERMODYNAMICS OF QUANTUM-CORRECTED
BLACK HOLES

Oleg Zaslavskii

Department of Mechanics and Mathematics, Kharkov National University
Svoboda Square 4, 61077 Ukraine
ozaslav@kharkov.ua

A black hole, surrounded by a reflecting shell, acts as an effective starlike object with respect
to the outer region that leads to vacuum polarization outside, where the quantum fields are in
the Boulwe}re state. We find the quantum correction to the Hawking temperature taking into
account this circumstance. It is proportional to the integral of the trace of the to’tai quantum
stress-energy tensor over the whole space from the horizon to infinity. For the shell, sufficiently
close t.o t.he horizon, the leading term comes from the boundary contribution of the Bo(ﬂwmre state
The similar effect is studied in 2D dilaton gravity. It is shown that account for the ﬁnicteness o[
the system plays a crucial role in some 2D theories (e.g., CGHS), where it enables to define the
stable canonical ensemble, whereas consideration in an infinite sp;Lc.e would predict instability.

Key words: Hawking temperatur . .
semble. g perature, Hartle-Hawking state, Boulware state, microcanonical en-
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CONSTRAINTS ON RELIC GRAVITATIONAL WAVES FROM CMB
AND LSS OBSERVATIONS

Stepan Ye. Apunevych, Bohdan S. Novosyadly;j

Astronomical observatory of Ivan Franko National University of Luiv
8, Kyryla 1 Methodia str., Lviv 79005, Ukraine
apus@astro. franko.lviv.ua, novos@astro.franko.lviv.ua

The existence of relic (primordial) gravitational waves is the most prominent prediction of
inflationary models of large-scale structure (LSS) of the Universe formation. So that the detec-
tion of stochastic gravitational waves background would be the strongest evidence in support of
inflational hypothesis. Direct detection of imprint of these gravitational waves on polarization
pattern of cosmic microwave background (CMB) is planned for next generations experiments for
CMB anisotropies explorations, e.g. Planck mission.

Here in this talk we present the results of search the constraints on the power spectrum of
tensor mode of primordial perturbations (gravitational background) using the indirect methods.
We have determined the constraints on amplitude and the slope of power spectrum of gravitational
waves on the basis of set of observational data on:

e large-scale structure of Universe,
e anisotropies of cosmic microwave background (WMAP, Boomerang)

e measurements of global properties of Universe (Hubble constant measurements and cosmic
acceleration measurements, Big Bang nucleosynthesis).

Using the statistic methods, we have investigated the most common inflationary model with
11 parameters, all of them evaluated simultaneously. Such approach gives the statistical upper
limit on possible amplitude of relic gravitational waves and so on energy scale of inflation, building
the criteria for selecting the most plausible amongst different models of inflation.

Key words: Large-scale structure of Universe, Cosmic Microwave background, inflationary

model.

OBSERVATIONAL CONSTRAINTS FOR COSMOLOGICAL A MDM MODELS

Natalia A. Arkhipova

Astro Space Center of Lebedev Physcal Institute
84/32 Profsoyuznaya st., Moscow, 117997, Russia arna@tanatos.asc.Tssi.Tu

A reconstruction of cosmological parameters is a key problem of the modern cosmology. An
analysis of cosmological models in spatially flat Friedmann Universe with cosmic gravitational
wave background and nonzero A-term is presented. The normalization of the spectrum of density
perturbations on galaxy cluster abundance (o) has been used to calculate numerically the value of
the large scale CMB anisotropy (£ =~ 10) and the relative contribution of cosmological gravitational

waves T/S.
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SMALL-SCALE CLUMPS IN THE GALACTIC HALO

Veniamin Berezinsky', Vyacheslav Dokuchaev® and Yury Eroshenko?

I [NFN, Laboratori Nazionali del Gran Sasso, I-67010 Assergi (AQ), Italy
2 Institute for Nuclear Research of the RAS, Moscow, Russia
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Production of small-scale DM clumps in halo of Galaxy is studied. We consider only the most
conservative case of adiabatic fluctuations which enter the non-linear stage of evolution at the
matter dominated epoch with the inflation-induced initial power-law power spectrum. A special
attention is given to the following problems:

1. The mass spectrum of small-scale clumps with M < 103 Mg is calculated with tidal destruc-

tion of the clumps taken into account within the hierarchical model of clump structure. The
mass function

f(M)dM ~ 0.01(n + 3)@,
M
where n is the index of the perturbation spectrum. Only 0.1 - 0.5% of small clumps survive
the stage of tidal destruction in each logarithmic mass interval Aln M ~ 1.

2. The mass distribution of clumps has a cutoff at My, due to diffusion of DM particles out
of a fluctuation and free streaming at later stage. Mp;, is a model dependent quantity. In
the case the neutralino, considered as a pure bino, is a DM particle, Mpyin ~ 10“8M®.

3. The evolution of density profile in a DM clump does not result in the singularity because

of formation of the core under influence of tidal interaction. The radius of the core is
R. ~ 0.1R, where R is radius of the clump.

| The E}pplications for annihilation of DM particles in the Galactic halo are studied. The num-
ber density of clumps as a function of their mass, radius and distance to the Galactic center is
prei’enlted.. T;}e (;nhe:lncement of annihilation signal due to clumpiness, valid for arbitrary DM
particles, is calculated. In spite of small survival probability, th ihilati ignal i
e omiated bl p ¥, the annihilation signal in most cases
f Our approach is based on the hierarchical clustering model in which smaller mass objects are
r)orm(icfli carlier th.an the larger ones. This condition is satisfied for objects with mass M > Mmin =~
2-107° Mg only if the primordial power spectrum has the value of the power ind 1, but
the enhancement of t} ihilati i i i power Index mp > 0.84, but

enban the anni nilation signal in fact is absent, 7 ~ 1, for np < 0.9

: et<l: urglps vs{lnch give t.he dominant contribution to the annihilation signal have approxi-
m?l bely [1(13 ollowing properties: The mass M ~ 10~8My, the radius R ~ 3.6 - 105 cm and ';he
radius of the core R, ~ 1.8-10 : i ; Py '

c cm, the mean internal density of the clump Pint = 2.5-10~%2g cm ™,

the fraction of the halo mass in th 2
d e form of these cl ~ § i
[ these clur < in the Lal . 3' clumps O.OO.J, and the mean number densﬂsy

References

V.Berezinsky V.S., Dokuchaev V.I., Eroshenko Yu.N.: 2003, Phys. Rev., D 68, 103003

«Astrophysics and Cosmology after Gamow — theory and observations», 2004 53

DETECTION AND PROPERTIES OF A NEAR-EARTH FLUX OF
DARK ELECTRIC MATTER OBJECTS (DAEMONS)

E. M. Drobyshevski

Joffe Physico-Technical Institute, Russian Academy of Sciences
St. Petersburg, 194021 Russia
emdrob@mail.ioffe.Tu

If the dark matter of galaxies consists of elementary Planckian black holes (m ~ 3-107° g,
Tg~ 2- 10=33 ¢m), their number should be fairly low, only one particle per ~ 10'® protons, so
that their flux should be small compared to that of hypothetical WIMPs, whose search is being
presently actively pursued. If, however, the Planckian holes carry an electric charge corresponding
to their mass (up to Ze ~ 10e), such DArk Electric Matter Objects, daemons, should interact
strongly with matter. They should be slowed down to some extent when crossing celestial bodies,
build up in them, and in multiple systems, in close lying orbits too (e.g., in Earth-crossing orbits).
On the other hand, capture, say, of a Fe nucleus by a negative daemon would release more than
100 MeV of energy, i.e., give rise to ejection of ~10 nucleons from the nucleus. Besides, a daemon
confined to a proton should conceivably catalyze rapid decay of the latter.

The scintillation detector consisting of two ZnS(Ag) screens stacked one upon the other (four
modules 0.25 m?2 each) and developed by us in 2000 detects at a confidence level of >99% events
with a time shift corresponding to velocities from ~30 down to ~5 km/s (in both down- and
upward crossings). Such velocities correspond to objects trapped into helio- and geocentric orbits
(with the latter crossing the surface of the Earth to become eventually confined to its interior). Of
particular significance (more than 3 sigma) is a group with velocities of ~10-15 km/s, which are
characteristic of bodies falling to the ground from near-Earth almost circular heliocentric orbits.
Their fux is in excess of ~ 10~ %m~2s~1. It varies with a period of 0.5 year, which may be
assigned to the Earth’s crossing the shadow and ”antishadow” produced by the Sun as it moves
relative to the daemon population of the Galactic disk.

The data obtained in our experiments estimate the time of the daemon-stimulated proton
decay as ~10~8 sec. Then many observations which have thus far remained imperfectl){ u.nder-
stood, e.g., the excess fluxes of heat (up to ~50%) and 31le from the Earth’s interior, emission of
neutrinos of a non-electronic flavor from the Sun, discovery of an unexpectedly large abundance
of positrons at Galactic center, etc., may find interpretation as due to daemons that concentrate

there and catalyze the proton decay. (See astro-ph/ 0402367.)

Key words: Dark Matter; DM in the Solar System; DM objects’ discovery; Planckian scales;
proton decay.

ON THE EVOLUTION OF GALAXY CLUSTERS

Piotr Flin

Pedagogical Um’vefsity, Institute of Physics
25-406 Kielce, Poland

The dependence between ellipticities of galaxy clusters on redshifts, the subclustering in clus-
ters as well as the orientation of nearby galaxy groups belonging to the Local Supercluster are

discussed.
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A NEW DYNAMICAL ESTIMATOR OF Q,

.. 9
Roman Juszkiewicz', Hume Feldman

1 Zielona Géra University, Zielona Gdra, Poland
2 Kansas University, Lawrence, USA

We have recently introduced a new dynamical estimator of ,, — the mean mass density of
the nonrelativistic (cold) component of the cosmic fluid, expressed in critical density units. Our
technique, based on measurements of the mean relative peculiar velocity of pairs of galaxies, v12,
as a function of their separation, 7, can be also used to estimate the amplitude normalization
parameter for the density perturbations, og. Unlike estimates from the cosmic microwave back-
ground (CMB) anisotropy power spectrum, these are free of parameter degeneracies and do not
require prior assumptions about the value of the vacuum density parameter, 4, ionization his-
tory, pure adiabaticity, initial power spectrum index or the tensor-to-scalar ratio. Therefore, our
estimates, together with the CMB results can be used to measure {2y and provide a check on
methods, based on the SN1a data. From four peculiar velocity surveys with a total of ~ 7000
Dy-o and Tully-Fisher distances, we obtain Q, = 0.30¥317 and o5 = 1.13%075 . In the near
future we expect o improve the accuracy of our estimates dramatically by increasing the number

of distance measurements by another order of magnitude, using 2dF and SDSS surveys as well as
Sunyaev-Zeldovich measurements of cluster peculiar velocities.
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MORPHOLOGY AND CONFIGURATIONS OF TRIPLE SYSTEMS OF GALAXIES
IN THE LOCAL SUPERCLUSTER

Valentina E. Karachentseva', Dmitry I. Makarov®, Olga V. Melnyk', Iryna B. Vaviloval

L Astronomical observatory of the Taras Shevchenko Kyiv National University,
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Sam’ll;ileecrgl;r{i)ik;;)lgfgllcsag t?Foi)ertles .Of tr.iple systems in the Local Supercluster are considered. The
sammple sontalns of I rip er of galaxies (V, “< 3200 km-s~1) selected from the LEDA Data Base
e e m.as : fﬁg strE;eno‘nA .(1994). The median values of velocity dispersion, harmonic
- ;espective valuces o l/ : rteldmo.n- of early types triplets (E-Sa) have been found to differ
gy e © ate-type triplets (Sb-Irr.): Sy = 45km - s, R, = 246kpc, Myy =
M,; _sule’. 101 Mgyn, M /Szn/%?xlj EOT/(zarly-Eyp Al Sl
vir = 4 Lsun, = sun/ Lsun for late-type svstems. jori 1 3
components are late morphological types. The follow}irllig pjrfojethd ri‘SSﬁ[i;sﬁZz;glsoi; rLlrl?;)elteth)a\:vae):;

detached: 52 % of s i i
2 ystems have hierarchical confi ti
11 % have linear configurations. guations, 37% b
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NONLINEAR PERTURBATIONS IN UNIVERSE WITH DARK ENERGY
Yurij Kulinich, Bohdan S. Novosyadlyj

Astronomical observatory of Ivan Franko National University of Luiv
8, Kyryla i« Methodia str. Lviv 79005 Ukraine
kul@astro. franko.lviv.ua, novos@astro. franko.lwiv.ua

The problem of two-component Universe consisting of dark energy and dark matter is dis-
cussed. The nonlinear growth is considered for spherically symmetrical perturbations. The depen-
dence of critical amplitude 6, for spherical perturbation on cosmological parameters is presented.
Also the difference for this amplitude for A-constant and dark energy with wlde) £ —1 (at least for
some part of Universe life) has been analyzed. The review of sources devoted to the nature of dark
energy is also given in this report. The influence of dark energy model on large-scale structure
of Uﬁiverse formation is considered, including the linear stage of LSS formation and the stage of

formation of gravitationally bound systems as well.

Key words: Large-scale structure of the Universe, dark energy, nonlinear perturbations.

DISCRETE SOURCES AS LARGE-SCALE STRUCTURE INDICATORS

Michail G. Larionov

Astro Space Centre,
Profsoyznaya st. 84/32, Moscow, 117997, Russia
mgl@lukash.asc.rsst.Tu

The joint analysis of the angular distribution of Zelenchuk survey sources has been carry out.

The existence of the definite deviation scale in angle sources distribution through the celestial

sphere from Poisson with a more high reliability was confirmed. It is show the availability a sig-

nificant fraction of radio sources are associated with the supercluster-void network and cox.npo§ed
of regular structures on scales about one degree. The scale coincidence of the angular dlstnb.ut%on
of sources and the first Doppler peak position of angular fuctuations for background radiation

was considered in sense of the dust radiation existence from galaxies at redshift, connected wit.h
tion (z = 5 — 6). The coincidence of angle scales of devi-

d the background radiation initiated the reconsideration
diation with the antenna temperature in the "MAP”
hat properties must had objects to correspond by

the epoch of a large scale structure forma
ation from Poisson for discrete sources an
for the connection of the protogalaxies ra
experiment and other ones. It was examined w
observable background data.

Key words: Discrete sources-Large-scale structure-background radiation.
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THE SPATIAL DENSITY OF QUASARS IN THE EXCURSION SET APROACH

Victor A. Leontjev

Astronomical Observatory of van Franko National University of Lviv
8 Kyrylo & Methodig Str., 79005, Lviv, Ukraine
leon@moail.lviv. ua

We present the method of calculation of the spatial density of quasars which is based on the
excursion set model of hierarhical clustering. The calculations are held under the assumption
that quasars are formed on the early stages of galaxy formation, and their lifetimes are negligible
in comparison with the age of the Universe. In this case the collapse and formation of quasar
corresponds to the moment when some local maximum of the Brownian random walk built in the
framework of excursion set model hits the threshold level of the density fluctuation amplitude.
We build the spatial density of quasars as function of redshift in the ACDM cosmological model
and compare it with the observational data. The results are consistent with the observational
data on the qualitative level and show the maximum of quasar’s density at a certain redshift
which depends on the masses of host galaxies in which quasars are formed, and on the values oi

cosmolog;ical parameters. To obtain the position of maximum on z = 2.2 that is found from the
observations, we should take the masses of host galaxies ~ 1019 M.

Key words: quasars: formation, redshift distribution.

FRACTAL MODEL OF THE UNIVERSE

Nikolai V. Maksyuta

Taras Shevchenko Kyiv National University, 01033

Kyiv, Ukraine
maksyuta@mail. univ.kiev. ua

In tl.le given paper it is presented for the first time the mo
o?curs In a regular fractal way. Unlike chaotic script of the
Linde, 1990), the proposed model is free of paradoxes

. . . . 8

;rlll(lwpl?i lil&cl)lt;f, l)réﬂatlon EJ ]i(()) g;)(;f (}asually separated regions should simultaneously increase with
° probe ~exp (— - 1t 1s shown that in the basi : : .

l;her;i3 1S a maximon with the mass mp = Vhe/G =~ 1()‘5;Sls o

107*cm. From the point of view of the theory of kno

may be topologically represented as a

1966; Monastyrsky, 1999).

Consequently at the be

del of the Universe in which evolution
Universe inflation (see, for example,
(for example one of them: from the point of

reproduction vacuum

and dimension of L, = \/Gh/S =
e th ts the internal structure of such maximon
trefoil each leaf of which is a, maximon itself, etc. (Markov,

. ginning the Universe there w
It starts to reproduce itself spontaneously. Each leaf of

trefoils; t‘,}lelr number equals nine. Then each of these
ones; their number 27. This amount of initial space

“black matter”. « !
—n Sphericjhfrotrkrlsr rtI‘hsG3 bla;:k matter” crystal grows fractally since it is the most optimal
1992) limits the final voiume Oiu;hchb?;ii E:a:ll:lerrf’?caet) t(]:sxee’ foli ?rxample, iom o e
e . : ‘ € each fractalization st i
i ;ye sﬁ:fif ;i:lds rsiu;iacte tfllire are worlds with our crystal vacuum (it oc:uf;afe[’)eiill)izagﬁgg
rate et and e)gcpen;: o; s) Further evolution of the Universe leads to the increase of our
apeaking in fes e o” 1'Ls e.scape from our matter at the velocity of the world. Imaginary
acx matter” like in a skeleton it occurs an everlasting plaiting of the Spa(i (the

as, for example, the right trefoil and then
the trefoil transforms into three new right
nine trefoils again reproduces three new
quanta is packed into the initial cube of
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space is not blowing it is completing). Simultaneously from all sides it occurs an intervention in
our space of isolated right trefoils-maximons, creating the effect of relic radiation (the oscillations
of the surface layer of our space adjoined to the “black matter”).

From the point of view of the channeling theory, as shown (Maksyuta, 2004), this is the

radiation of channeling particles, moving towards us at zero velocity. By means of the equa-
tion APA(F,t)/0t2 — Brotrotrot A(7,t) = 0 got in the paper (trefoil equation) and its further

modification (substitution of derivative exponent 3 by a fractal dimension Hausdorff—Bes'icovitch
, = 1n13/In 3 = 2.335) is calculated a behavior of a scale factor coinciding with calculations got

on the basis of general relativity (see Linde, 1990).

References | |
Linde A.D.. 1990, Physics of elementary particles and inflational cosmology (in Russian),
Moscow, Nauka, 280pp.
Markov M.A.: 1966, ZRETF (in Russian), 51, Issue 3(9), 878.
Monastyrsky M.L.: 1999, Bernkhard Riman. Topology. Physics., Mos.cow, J
Turbin A.F., Pratsevity N.V.. 1992, Fractal multitudes.  Functions.
Naukova Dumka, 199pp. '
Maksyuta N.V.: 2004, Thests of the report of XXXIV Intem. C?nf.
interaction with crystals, Moscow, Issue of Moscow unwersity, P. 44.

anus-K, 188pp.
Distributions., Kiev,

on Physics of charged particles

Key words: fractal, trefoil, crystal.

RUCTURE OF THE UNIVERSE: THEORY, OBSERVATIONS

' SCALE ST
LARY \ND COSMOLOGICAL PARAMETERS

Bohdan S. Novosyadlyj
Astronomical observatory of Ivan Franko National Um’yersz'ty of Lviv
8, Kyryla 1 Methodia str., Lviv 79005 Ukraine

novos@astro. franko.lviv.ua

cale structure (LSS) of the Universe measured

it ional data on the large s . .
We use the observational & horizon ones for determination of cosmological

i ‘ alaxy up to :
over a wide range of scales from sub-g . :
parameters within the class of inflationary adiabatic models. We show that the best-fit model is A

dominated (65% of total density) cold dark matter (30%) model Witl‘lAL apmtlt 5% I?fggzrt \;?S[tgj
‘ ich i ilkinson Microwave Anisotropy
€ data which include the 1st year Wilkinson tr '
glﬁlsz;:(;v:i?)izySSDaéSa ;Valaxy power spectruin and other ones do not need additional parameters like

hot dark matter and tensor mode components for their explanation.

Key words: Large-scale structure of the Universe, cosmic microwave background, dark matter,

dark energy, cosmological parameters.
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DARK MATTER AND FORMATION OF STRUCTURE IN MULTI-COMPONENT
UNIVERSE

lldus S. Nurgaliev

Dept. of Physics, Moscow State Agricultural Timityazev Academny
49, Timiryazev 5t., Moscow, 127550, Russia
tldus58@mail.ru, www.nurgaliev.com

The gravitational instability is considered in the Newtonian approximation in the mult-
component expanding medium in the classic universe. It is shown that dynamics of the small
perturbations can be expressed as an analytic solution composed of G-functions of Meijer in th
Fumber of cpsmologically consistent (realistic) situations. One of the components becjome;l thz
Cﬁizisg;?\;;r;gmone and others stay ‘negligible. Luminous matter demonstrates falling into the
e nom ! iiat;r;:ozr.lpom‘ent.. Besides common assumption about dark matter the hypothesis
et hov TP thraocul(ils 1ts _clhscussed su.ch us gravi-magnetic interaction, gravi-inertion inter-
on con t,heoriis o eg ?1:1 the cosrnc')loglcal s_cales considered in the framework of some of the
Nl poeer N of the alteltnatlve t.heorles apply the very same approach which brought

/ om the Newton law to his equations and derives 1tati et
equations from Newton formaly <f s . a system of gravitation and inertia
ormula ol gravitation to dynamic theory of i i i
y o gravity and inertia.
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DUST HOLES IN AGNS
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THE ANALYSIS OF GALAXY DISTRIBUTION IN REGION
OF ABELL CLUSTER 3846

Elena Panko!, Piotr Flin?

1 Astronomical observatory of Nikolaev state university, Nikolaev, Ukraine,
2 Pedagogical University, Institute of Physics
25-406 Kielce, Poland

We assumed the Muenster Red Sky Survey as a basis for search of galaxy clusters in this work.

Muenster Red Sky Survey (R. Ungruhe) is a large-sky galaxy catalogue covering an area of about
5000 square degrees on the southern hemisphere. It is complete till m 18.3. We decided to apply

the Voronoi tessellation technique for cluster search. The fragment of field ESO/SERC 533 with
Abell cluster 3846 was selected for analysis. The galaxy positions are input as the seeds for the
9D Voronoi tessellation, and the Voronoi cell around each galaxy is interpreted as the effective

area that each galaxy occupies in projection plane.

NATURAL MODELING OF GALACTIC AND
EXTRAGALACTIC STRUCTURES

R. B. Shatsova, G. B. Anisimova

Rostov State Pedagogical University
Dneprovsky 116 Rostov 344065 Russia
galina@iubip.Tu

ce of natural modeling ascends to the idealization of zodiacal belt by ecliptic (E),

"fhe experien . .
, the Gould Belt — by its mean line (GB), etc. The lines

Milky Way — by Galactic plane (MW)
thicken to belts, the planes — to layers in the fractal approach. '
The existence of similar structures is discovered in the Universe in different scales, as well as

the brunching out the structures. The similarity is in the fact that the main elements o'f structures
of different distarces are projecting over the same belts of celestial sphere. The mentioned above
E, MW, GB and the perpendicular to them A, I, LMW, LGB, etc are of small n@ber of such
belts. It is convenient to join them into triedr (E, A, T') and into the same ones, ?btmneq by the
turning it around the tops for m/2, 7/4, /6, that is brunching out. .The regularity of triedr net
or bunch of belts allows to give it and its elements the analytical notion. .

The collection of model belts varies, beginning with the sole E, for different st'ructure.s in the
Galaxy or outside it. The narrow (dust ?) interlays, similar to the zone of aY01dance in MW,
are seen along the several structures, coinciding the model ones. The correlations between the

observations and the model are not far from the regularity.
There are possible interpretations: the space anisotropy,

There are examples of modeling by the bunches of belts:
1. The system of globular clusters over Harris catalogue. There are several rather narrow

layers, consisting of globular clusters, parallel to E and, not so clear, parallel to I, in the region
of concentration to the Galactic centre. There are gaps between the layers. .

2. The Local group of galaxies, over Vorontsov-Velyaminov. Two narrow layers at both sides
parallel to E and two layers (Andromeda, et al) at both sides of A belt.

3. Supercluster of galaxies of Vacouleurs and counts of galaxies f)f Shapley and Ames. The
main symmetry plane coincides A. There are the filaments of galaxies along E and LMW and

the freak of light absorption, etc.

other circles of our model.



60 «Astrophysics and Cosmology after Gamow — theory and observations», 2004

4. The Peebles map for galaxies brighter 19™. There are crossing in the centre the chains of
filaments, corresponding to A and LMW, having the longitudes 7 - 187 and 97 - 277, accordingly.
There are looking through the chains of filaments along E and parallel to them, and so on.

The merits of the offered modeling is the simple geometric and analytic forms, the universal-
ity of the model for all structures and its naturality in the astronomical sense — instead of the
computer numerical simulations, different for every structure.

Key words: Galaxies Superclusters: structure.

THE FRIEDMANNIAN UNIVERSE MODELS IN THE LIGHT OF THE W N
I ILKINSON
MICROWAVE ANISOTROPY PROBE (WMAP) OBSERVATIONS

Vladimir Skalsky

Faculty of Material Sciences and Technology, Slovak University of Technology
Hajdéczyho 1, 917 24 Trnava, Slovakia .)
skalsky@mif.stuba. sk

- Blfe ;fnatllenlatiiél—pllzfsical fundament of the present relativistic cosmology is represented by
. ann equations (Friedmann, 1922, 1924), which describ ica 1
o oo eatione (1 n, 1922, 1924), escribe all theoretically possible models
pic relativistic universe in the first (li 1 1
[nogencous : | , (linear) approximation.
o otlsielved expansive homogeneous and isotropic relativistic Universe in the linear ap-
xamation the Newtonian (classical-mechanical) relations are valid. s

by the observations with an accuracy of 10~7. Fheir validity is confirmed

The Fri ¢ i . .
oz valid. ;ﬁglguzlﬂ leqflléitlons describe .only one universe model in which the Newtonian relations
which is ;ietermi()neii Eytt}fcf;at' (;Ipanswe nomegencous and isotropic) relattuistic universe (FRU)
; e Friedmann equations with the curvature i ' e
‘onst -0 5 ’ e ind = .
consrt\lant Al— 0,rand the state equation p = —1 ¢ (Skalsky, 1991 1994) @ # =0, the cosmologica
4 .Om t le.‘:’ N . . ) . JY b] .
Untvon tshc ?cts it resultg unambiguously that FRU model describes our observed relativisti
- n the linear approximation (See: Skalsky, 2003) ' oc relativisti
s conclusi 2 - - )
vation. o GZEI;\)V BTi:)ll%\r;?f:pby l;;he Wilkinson Microwave Anisotropy Probe (WMAP) obser
. ’ . £ e observations with lare )
is flat and they d : B o 1 large accuracy confirmed that i
y determined 31 basic and derived cosmological parameters (Bennett (Stu; UI;I(;/OG;‘)SG
o .

In the FRU model for the Hubble ¢
(Skalsky, 1991): bole constant H and the cosmological time ¢ is valid the relation

1

=< (1)
ggg)ser;; (\Jatlge of Hubble constant Hp, determined by the WMAP
, ¢ present value of Hubble constant Hy, determined by

nt age of the Universe ¢, (de s
differ only by +1.8 x 10~3 (Sk(;ék?e;%?)m "y the WMAP observations

The average values of the
observations (Bennett et al.. 2
the relation (1) and the pre’se
(Bennett et al., 2003)),
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LOCAL SUPERCLUSTER OF GALAXIES IN 3D ATLAS.
OVERVIEW OF THE LATEST 3D SURVEYS OF THE LOCAL UNIVERSE

1.0. Telezhinsky!, I.B. Vavilova®

L A6SPD of Kyiv Shevchenko National University, Kyw, Ukraine
2 4 stronomical Observatory of Kyiv Shevchenko National University, Kyiv, Ukraine

Modern astronomy science is seeking for the new problem solving techniques in understanding
our Universe. We need to gather as much information as possible and then explain observational
facts. Forever human being dreamt to look into the depth of space. Now not as whenever before
we can realize our dreams. Using the latest technologies and the power of modern computers that
let us visualize our observations we can build the Universe on the screen and watch it! We took
this advantage and begun our project of constructing 3D Atlas of the LS. Last year we received
the first picture of 3D distribution of galaxies in LS. This year we are in the process of building
the complete interactive 3D Atlas of LS based on data taken from LEDA - the most up-to-date
galaxy data repository. We have in possess more then 7000 galaxies with radial velocities less then
3000 km/sec. We use the fastest graphics library (OpenGL). The 3D Atlas will be a great help in

study of LS, its members, structure and kinematics.

A SIMPLIFIED MODEL OF THE FORMATION OF STRUCTURES
IN DARK MATTER

Oleg Yu. Tsupko

Space Research Institute of Russian Academy of Science
Profsoyuznaya 84/32 Moscow 117997 Russia
tsupko@iki.T851.TU

tions for a simple model of the dynamical behavior of a compressible rotating
e in the gravitational field and under the action of

the isotropic pressure. The gravitational potential is approximated by that of a uniform ellipsoid
Jacobi. Development of gravitational instability and collapse in the dark matter do not le.ad to
any shock formation or radiation, but are characterized by non-collisional relaxation (”violent
relaxation”, Lynden-Bell, 1967), which is accompanied by mass and angular momentum losses.
This relaxation leads to a transformation of the kinetic energy of the ordered motion into the
kinetic energy of the chaotic motion and a creation of effective pressure and thermal energy.
So the collapse of the rotating 3-axis ellipsoid is approximated by a system of ordinary dif-
ions, where the relaxation and losses of energy, mass and angular momentum are
y. The system are solved numerically for several parameters,

We derive equa
ellipsoid in which a motion along axes takes plac

ferential equat
taken into account phenomenologicall

characterizing the configuration.
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~ V PHOTONS FROM
DIAL STAR FORMATION TRIGGERED BY U
PRIMOR DECAYING PARTICLES

Eugene O. Vasiliev, Yuri A. Shchekinov

Department of Physics, University of Rostov,
Rostov-on-Don, 344090 Russia
eugstar@masil.Tu

The presence of decaying particles in the universe in the pre—ionizctttic-)n epocb enhances signif-
icantly Hy kinetics in virialized halos. It results in more efficient radiative co?llng and decreases
the lower mass limit of the first star-forming systems. Consequently, the fraction of baryons con-
tained in the first luminous objects and their contribution to the reionization of the universe can
significantly increase in comparison with the standard scenario.

Key words: Cosmology: early universe, cosmology: miscellaneous, stars: formation.

SOME WAY OF STATISTIC MODELING OF GALAXY EVOLUTION
V. A. Zakhojay, V. A. Psaryov

Institute of Astronomy of Kharkiv National University
35 Sumska str., 61022 Kharkiv, Ukraine
zkh@astron. kharkov.ua

Principal positions for algorithms of compiling of Galaxy statistic models are worked out. Idea
of Galaxy evolution description by means of graphs, where probabilities of key events are located
in graph knots, is a main one.

Mass functions, that are the initial conditions for any steps of Galaxy and its subsystems

evolution, are assigned analytically. As a result, we receive percentages of main space formations
and gas-dust component in Galaxy for investigated age of it.

A NEW TECHNIQUE OF GALAXIES CLASSIFICATION BY USING THEIR
MORPHOLOGICAL STRUCTURE

V. A. Zakhojay

Institute of Astronomy of Kharkiv National University
35 Sumska str., 61022 K harkiv, Ukraine
zkh@astron. kharkov.uq

Using of coherent-optical image processor (COIP)
mination of their space spe

enables to receive im

for galaxies classification, based on deter-
ed. Power modern observation equipment
Computer processing of the images allows
ale and prepare the “working image” (WI). COIP

and autocorrelation function of such WI, which can
a 15 approved in practice.

ages with high spatial resolution.
turn them as it need, reduce to the same sc

allows to find two-dimension spatial spectra
be compared and be classified. The ide

GRAVITATIONAL LENSES
IN THE UNIVERSE
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MONITORING OF THE QS022374+0305 FROM MAIDANAK OBSERVATORY

Ekaterina A. Koptelova', Elena V. Shimanovskaya', Boris P. Artamonov!,
Mikhail V. Sazhin*, Anatoly G. Yagola®

! Sternberg Astronomical Institute, Moscow State University
Universitetskii pr. 18 Moscow 119992 Russia
koptelova@zray.sai.msu.ru, eshim@sai.msw.ru, artamon@sai.msu.ru, sazhin@sai.msu.ru
2 Department of Mathematics, Physics Faculty, Moscow Unsversity
Vorobiovy Gory Moscow 119992 Russia
yagola@inverse.phys.msu. su

We report results of processing a data set of observations of the gravitational lens syster
Q2237+0305 obtained at 1.5-m telescope of the Maidanak Observ o
Auggst 2002 to November 2003. For the photometry treatment double-stage technique develope
:Eeccllﬁcﬁy fir th§ purpose of gravitational lens image reconstruction was implement?ed W\éeai)%eli

e double-stage un.age reconstruction technique to derive 2002 - 2003 years light cur-ves of fou
lc);lel:\;s;; ;Sénf];(:::;mizlsl 1;1 thl;aH\I/RI spectral bands. Sl‘ow brightness variations overgthe observationd
Inage B dows mot any mo};(em:ints. Im—ages A, C, D have a tendency to decrease in brightness
variations in, brista. of 1o ¢ 1an 0.05m. The ol?servations did not reveal evidence for hig
of monttoring s oy € components due to microlensing effects. To provide overall pictur

g of the QSO2237+0305 we summarize two years photometry results with the results

of Kharkov group (Vakulik et al., 2003) from observations in 1995 - 2000 period
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QUANTUM SCATTERING ON A COSMIC STRING

Yu.A.Siteuko

Iljgg;lyubov l_nstz’tute for Theoretical Physics
40 Metrologichna Str., 03143, Kiey Ukraine
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A it 1€ universe.
a nonrelativistic test particle in the se. We develop a quantum theory of scattering of

are f ; a stri i
Ouﬂd' as functions of the Hux and the Jj String. S-matrix and scattering amplitude
test particle. We dj ¢ llnear mass density of i
- Ve discuss some peculj 1ty of the string and the spin of the

nonvanishing deficit angle. arities of quasiclassical scattering wh

ich are due to the
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INTERPRETING THE COLOR CHANGES OBSERVED IN GRAVITATIONALLY
LENSED QUASAR Q2237+0305

Victoria S. Tsvetkoval, Victor G. Vakulik?, Rudolph E. Schild®, Vladimir N. Dudinov?, Gleb V.

Smirnov?

! Institute of Radio Astronomy of Nat.Ac.Sci. of Ukraine
Chervonoznamennaya 4, 61002 Kharkov, Ukraine
tsvetkova@astron.kharkov.ua
2 Institute of Astronomy, Kharkov National University
Sumskaya St. 35 Kharkov 61022 Ukraine
vakulik@astron.kharkov.ua
3 Center for Astrophysics, 60 Garden Street, Cambridge, MA 02138, U.S.A.
rschild@cfa. harvard. edu

We present interpretation of color variations found from our V RI observations with thg 1.5.-m
telescope of the Maidanak Observatory during 1995-2000 and reported in our recent publication
(Vakulik et al., 2004). The observed variations of the (V — I) colors of the Q2237+0305 com-
ponents were shown to be statistically correlated with their magnitudes, in the’ sense that the
components become bluer as their brightness increases. Our data confirmed predlcFlons reported
in (Jaroshinski et al., 1992) and arguing that variations of color are caused by microlensings of
the source with the wavelength-dependent spatial structure. o ‘ .

To interpret the detected color variations and to explain the statistical dependencx'es obtained,
computer simulation of microlensing events in Q2237+0305 was unclertz?ken. To .do thJsj we use;l la.
new empirical model of quasar spatial structure, (Elvis, 2000). According to this physical model,
we considered a quasar photometric model consisting of a compact central source surrounded .by
some extended feature. In simulations we varied the size of the ce.ntre%l source and the relative
energy contributions of the central source and the extended feature in different spectral_ ranges to
reach the best fit to the observed light curves and statistical dependgnce between th.e (V —1I) color
indices and R magnitudes. The caustic pattern was created by the inverse ray tracing method for

the randomly distributed microlenses. _
The following source parameters provic

in (Wozniak et al., 2000), and to statistical de

al., 2004):

— the size of the central source shoul

le the best fit to the well-sampled light curve presented
pendences reported in our recent work (Vakulik et

d be chosen 7 ~ 0.57g, where g is the Einstein radius of a

microlens;

— energy contributions of the

spectral band are 1.6, 3 and 3.7, respectivgly.
Assuming that the transverse velocity is 5000 km/s,

central source of the quasar 3 - 10%°cm.

extended feature to the whole quasar luminosity in the V, R and [

we obtain the estimate for the size of the
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' ‘ HE EINSTEIN CROSS
ASAR INTRINSIC BRIGHTNESS VARIATIONS IN T
w GRAVITATIONAL LENS SYSTEM

Victor G. Vakulik!, Rudolph E. Schild?, Otabek A. Burkhonov®

Unstitute of Astronomy, Kharkov National University
Sumskaya St. 35 Kharkov 61022 Ukraine
vakulik@astron.kharkov.ua
2 Center for Astrophysics, 60 Garden Street, Cambridge, MA 02138, U.S.A.
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3 Ulugh Beg Astronomical Institute of Ac.Sci. of Uzbekistan
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otabek@astrin.uzsci. net

We present new brightness monitoring observations of the quadruple gravitational lens Q2237+
with the Maidanak 1.5-m telescope (Usbekistan). The Einstein Cross is known to reveal high
microlensing activity which prevents from direct determination of the time delays between the
components. Essentially subdued microlensing activity at the monitoring time period allowed
us to detect a 0.15™ = 0.18™ synchronous brightening of the components during 40 days, that
may be interpreted as the quasar intrinsic brightness change. Since the observed variations were
rather slow, only preliminary estimates of the upper limit for the time delays were made, - about
3 days for the B, C and D components with respect to A. According to the macrolensing model
by Schmidt et al. (1998, MNRAS, 295, 488), the time delays of 2 hours to one day are expected
for the B, C and D components with respect to A. Observations from the Chandra X-ray Obser-
vatory (Dai X., et al. 2003, ApJ, 589, 100), gave 2.7 hours for the time delay between the A and

B components, v§rith image A leading. Therefore, the obtained constraint of the time delays can
not be used to discriminate between competing macro-imaging models.
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The importance of the reported results is in the
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NEUTRON STARS
AND BLACK HOLES
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BLACK HOLE PHYSICS IN A GENERAL SPACETIME
OF GENERAL RELATIVITY

Mainuddin Ahmed

Department of Mathematics, Ragshahi University, Bangladesh
amainuddin@yahoo.com

The physical laws such as superradiance phenomenon, Hawking radiation, normal modes and
many other results obtained in the context of black holes can also be obtained in the general
spacetimes of general relativity which includes all the black hole solutions as well as the spacetimes
which are not known as black holes. Even these physical laws can be obtained in the spacetimes
endowed with NUT parameter, which has not any direct physical interpretation. Even further
these physical laws can be obtained in the NUT spacetimes, which is considered as unphysical.

Furthermore our study of Hawking radiation in the Kasner type spacetime led to a result of
particle creation in the contraction phase of the universe. This result goes beyond the idea that
in the contraction phase it is necessary that particles should disappear. This interesting result
shade doubts in the validity of Hawking radiation. However we nave tried to save the idea of the
celebrated Hawking radiation by putting forward an idea that particles do not disappear in the
process of contraction but become immaterial. More interestingly we have suggested that “imma-
terial souls”of particles are creating during contraction. In the case of an oscillating universe, one
may expect that particles will be created from these “mmaterial souls”.

Black hole idea created a lot of excitement in the Physical comnmunity in recent years, although
there are some doubts behind its existence. We are in good comparny with the view that black
hole does not exist in the universe, since that view was to greater or lesser extent, shared from
the early days of gravitational collapsed objects by Einstein himself and others. If there does not
exist any black hole, then all the beautiful physical results obtained in the context of black holes
will be meaningless. But an outline of our works presented in this paper shows that the beautiful
results obtained in the context of black holes will be not be meaningless even if there does not

exist any black hole.

ACCRETION DISKS AROUND BLACK HOLES WITH OPTICAL THIN-THICK
TRANSITION AND ADVECTION.

Yulia V. Artemova!, Gennadiy S. Bisnovatyi-Kogan®, Igor D- Novikov

1,2 Space Research Institute, Profsoyuznaya 84 /32,

117810, Moscow, Russia
julia@mz. iki.rssi.Tu, gkogan@ma. 1ki.7T5S1.TU

3 Nils Bohr Institute, Blegdamsvey 17, DK-2100,

Copenhagen O, Denmark
Astro Space Center of P.N. Lebedev Physical Institute,
Profsoyuznaya 84/32, 117810 Moscow, Russia
novikov@nbi.dk

We consider the effects of advection and radial gradients of pressure and radial drift velocity

on the structure of accretion disks around black holes. ' . ‘
Contrary to disk models neglecting advection, we find that continuous solutions extending

from the outer disk regions to the inner edge exist for all accretion rates we have considered.
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We show that the sonic point moves outward with increasing accretion rate, and that in the
innermost disk region advection acts as a heating process that may even dominate over dissipative
heating. Despite the importance of advection on it’s structure, the disk remains geometrically thin}

Global solutions of advective accretion disks with optical depth transition are constructed and
analyged. Ff)r some values of parameters 71 and « the corresponding value of 7o 18 less or equal
to unity wlnc(lzh requires to include into system of equations the transition formulae for radiative
pressure to discribe correctly the region of accretion disk betw: i i ically

een opt
pressure | ptically thick and optically

The solutions ar i i i i i

o soutions e obtamefi by solv.mg numer.lcally a set of ordinary differential equations
Te P g toa steady axisymmetric geometrically thin disk. We pay special attention to

consistently satisfy the regularity conditions at singul i ' '
we analytically expand & oot Lo g lar points of the equations. For this reason
3 ution at the singular point, and use coefficients of the expansion in

point changes its type from a saddle to n

outer singular point locates at ] i
' arger radius and is alw
trary to the previous i Frat ways of a saddle-type. We argue that, con-
solutions. Only Onesi;?;/ eS;;gatlons, a FOdal-type inner singular point does not introg;luce mu’ltiple
gra: curve, which corresponds to the unique global solution, passes simul
’ )

pendent]. Of t 1 1 3 '

rresponding to the pressure-proportions
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LOW ANGULAR MOMENTUM ACCRETION OF TURBULIZED GAS ONTO A
BLACK HOLE

M. A. Eremint, A. N. Kolov?, L. G. Kovalenko®

Department of Physics, Volgograd State University
2ya Prodolnaya, 30, Volgograd 400062, Russta
1 emk@uistcom.tu, 2akolov@yandez.Tu, 3igk@ulink.Tu

Turbulence of accreting material in a quasi-spherical accretion, unlike in a disk-like geometry,
modification of the classical Bondi solution for a spherical

including the effects of turbulence. We use various
ing double correlations for the turbulent equations.
postulating dominance of convective transport,
nvanishing locally averaged centrifugal force that
branch of solution there is a turning point at

which matter comes to a stop. Assuming the turning point be outside the gravitational radius we

calculate the critical turbulence intensity for the given spectrum of turbulegce.
ally confirm our expectations for the decelera-

Two-dimensional numerical simulations gener nf 101 .
tion of accreting turbulized flow. We observe either transition to the subsonic 1(rilleg}vvkor .sugirhscc))::nk:
inflow with quasi-periodical formation of radially stretched dense structures and ‘Tic ering

. : ; i k holes with a quasi-
around a black hole. We discuss possible observational manifestations of black ho

sperical accretion.
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ONIC PROPELLERS IN A STRONG WIND

APPEARANCE OF SUBS
Nazar R. Ikhsanov?, Chul-Sung Choi*

1 pylkovo Observatory, St. Petersbury, Russia
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3 % 10'2 G) neutron stars in the state of subsox;jc pro-
( - ind, is simi that of AXPs
(M, ~ 3 X 107 gs™!) wind, 1s similar to

. ‘ects are limited to the

in several important aspects. Namely, the rotational pelr(;ci(ff Os—tlhefl‘ehzb«ajli;szion of stars in this

} bout 7 X 85 ) ]

range of 5-15s, and the spin-down rates are & . its magnetosphere and

stafe is partly )(5—10%) Cé)lltribmed to by  the Lot eux{elope su;zu;:ﬁﬁ 1surfac:e:g.n The efficiency

mainly (90-95%) by the process of accretion of material 0n%o f the magnetic field lines at the

of the accretion process, which s governed oINbe rleCOPll(asCiz;OI:)fOthe considered objects to be of

i i for the lumino iti f

magnetosph boundary, is high enough nder the conditions o
ordi[rl a fegw(:llco35 erg S_Il_y, Finally, the estimated ages of neutron stars U

interest are close to 10° yr.

The appearance of magnetized (B
peller, which are situated in a strong
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SPECTRUM OF QUANTIZED BLACK HOLE, CORRESPONDENCE PRINCIPLE
AND HOLOGRAPHIC BOUND ’

I.B. Khriplovich

Budker Institute of Nuclear Physics, Novosibirsk
11 Lavrentyev pr., 630090 Novosibirsk
khriplovich@inp.nsk.su

An equidistant spectrum of the horizon area of a quantized black hole does not follow from the
corrGSponc'Jence% principle or from general statistical arguments. On the other hand, such a spec
trum obtained in lO'Op quantum gravity (LQG) either does not comply with the hologl,‘aphic bound
or derpands a special choice of the Barbero-Immirzi parameter for the horizon surface djstinc;
frpm its valu.e for other quantized surfaces. The problem of distinguishability of edges iI,l LQG
discussed, with the following conclusion. Only under the assumption of partial distinguishability

of the edges, the microcanonical ent
: , ropy of a black hole can be i
horizon area and satisfying the holographic bound. RO proportionst to &

RELATIVISTIC MHD SIMULATIONS OF PULSAR WINDS AND INNER NEBULAE

S.S.Komissarov

School of Mathematics, University of Leeds
Leeds, LS2 9JT, UK
serquei@maths. leeds. ac. uk

In this talk we present the results of recent relativistic MH

flow is initiall

y confined to the equatorial pl ‘

a certain value, the magnet;i al plane. Provided the wind magnetization is hi

dise and sodineste 1o gnetic hoop stress stops the outflow in th : ation 1s higher thy
edirects 1t into magnetically confined pol © surface layers of the equatorial

equatorial disc continues until it reache y (;]ets. ’];'he tFow in the inner layers of th
Xpanding outer shell and ther
en turns back

We simulated
account the relativistic beaming effect and the

D simulations of plerionic nebulae

the synchrotron images of the nebula taking into

particle energy losses. T} i
- lhese images are striki imi
and other pulsar wind are strikingly similar to the well- m i
rings, which, makes o iIIilebula.e obtained by Chandra and HST. The kzzlv;'lll)°lmages of the Crel
collimated polar j pression of an equatorial disc-lik v e it both a system o
polar jets, which appear ke or even a toroidal structure, and well

the inner Crab nebuyl to originate from the puls
al.(1995) very closo o find natural explanation including the by, A number of fine details d
y close to the Crab pulsar. g the bright knot discovered by Hester et

Key words: pulsars: general

jets and out fows — MHD — Supernova remnants —

~ shock waves. ISM: individual: the Crab Nebula — ISM:
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ON HYDRODYNAMIC SHEAR TURBULENCE IN SPECTRALLY STABLE
KEPLERIAN DISKS

J. G. Lominadze, A. G. Tevzadze, G. D. Chagelishvili, J.-P. Zahn, R. G. Chanishvili

Abastumani Astrophysical Observatory
20 Al Kazbegi Ave., Tbilisi, 0160, Georgia
j.lominadze@astro-ge.org

We report on the hydrodynamic shear turbulence in non-magnetized Keplerian disks. Several
papers have appeared recently on the subject, on possible linear instabilities which may be due
to the presence of a stable stratification, or caused by deviations from cylindrical rotation. Here
we wish to draw attention to another route to hydrodynamic turbulence, which seems to be little
known by the astrophysical community, but which was worked out during the last decade by the
hydrodynamic community for spectrally stable flows. In this so-called bypass concept for the on-
set of turbulence in shearing flows, vortical perturbations undergo transient growth by extracting
energy from the shear (a linear process), thereby reaching an amplitude which is sufficient to allow
for non-linear interactions which, by positive feedback, sustain turbulence. This transient growth
(that is linear in nature) differs in principle from the well-known nonlinear instability. We describe
the type of perturbations that according to this process are the most likely to lead to turbulence,
namely non-axisymmetric vortex mode perturbations in the two dimensional limit. We show that

the apparently inhibiting action of the Coriolis force on the dynamics of such vortical perturba-

tions is substantially diminished due to the pressure perturbations, contrary to common opinion.

We stress the similarity of the turbulent processes in Keplerian disks and in Cartesian flows and
conclude that the prevalent skepticism of the astrophysical community about the occurrence of
hydrodynamic shear turbulence :n such disks is not founded. This report is based on papers:

Chagelishvili et al. A8A, 402, 401; Tevzadze et al. A&A, 407, 779.

RADIO EMISSION OF ANOMALOUS X-RAY PULSARS

V.M. Malofeev*, O.1. Malov!, D.A. Teplykh®

1 pyushchino Radio Astronomy Observatory of Lebedev Physical Institute, Russia
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The detection and the investigations of Anomalous X-ray Pulsar (AXP) 1E2259+586 and AXP

i i MHz are presented. The ob-
candidate 1RXS J 1308.64-212708 at the frequencies 111, 87, and 61 .
two sensitive radiotelescopes of PRAO ASC FIAN (Russia). The

an profiles, the flux densities, the estimations of the spectral
dditional to the dispersion measure and the estimation of
d. The comparison of our data with the X-ray data

servations were carried out with
main parameters are reported: the me
index and the integral luminosity.- In a

the distance to the both objects are presente :
are carried out and the possible AXP models are discussed.
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ON THE NATURE OF "MAGNETARS”

LF. Malov

P.N.Lebedev Physical Institute, Russian Academny of Sciences,
Pushchino, Moscow region, PRAO FIAN, 142290, Russia

The most popular model of Anomalous X-Ray Pulsars (AXPs) and Soft Gamma Repeaters
(SGRs) is the magnetar one. It proposes the existence of very strong magnetic fields (~ 10 -
10’5 G ) inside and at the surface of some neutron stars. Such fields give the necessary energy
source to explain observable X-Ray luminosities and powers of gamma-ray bursts. However there
are some difficulties of this model. Malov et al. (2003) put forward the new model of AXP and
SGR on the base of the suggestion of usual magnetic fields (~ 10** G) at the neutron star surface.
If such a star have a short rotation period (P ~ 0.lsec) and small angle (8 < 10°) between
rotation and magnetic axes then the drift waves in outer layers of its magnetosphere can explain
observed pulse periods and their derivatives. Moreover in this model the losses of rotation energy
dE /.d.t ~ 10%" erg/sec provide the observed X-Ray luminosities and up to 10% gamma-ray bursts
during 10° years.

Here some additional arguments for the new model are presented.
The modulation of observed emission with the rotation period (P ~ 0.1 sec) can be detected

by future measurements. On-the base of the new model the expected periods of such modulation
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NEUTRINO EFFECTS IN A SUPERN(F);Q MANTLE WITH STRONG MAGNETIC
LD

LS. Ognevl, A.A Gvozdev?

Department of Theo.retz'caZ Physics, Yaroslavl State (Demidov) University
1Sovzetskaya 14, 150000 Yaroslavl, Russia
ognev@uniyarac.ru, 2guozdev Quniyarac.Tu

The problem of a successful SN i
. . ! explosion with collapse is sti '
solution. It is obvious that such factors as a rotation o? ceol(l): ot 1o Sl o from e

fields and a heatine psar, an effect of strong magnetic
particular, af, Prelsr;itotfi;j tté}llled shock wave by neutrino flux ShOL,lld be taken into micougf;n In
, e convectional and rotat; ) i
the SN mantle are th Coota f * and rotational magnetohydrodynamic instabilities in
generation of the stronc; Z‘;biﬁcstsag lgltensi\.fe éul"es'ﬁigations. Such instabilities could result in &
) 3 agnetic helds in whicl . .
opened. In part 1ch novel processes bec .
a heating Ofp thelcsltlla&;lr(-’zdsizh 1proge 5 88 Vg — vete” (i = e i, T) can play &;iiigiﬁiia:é?:lz
. OCk wave in the framework of the neutrino-driven mechani;m and be
hen the field strength is ~ 10!5 @

lonal model of : :
nucleon processes are discus,sed,O a SN explosion the effects of the parity

It is s} .
large net ; 1own, that neutrinos transfer to
) antle with the sfrong t:rlzﬁilllti? alc;?g the dlr.e ction of the magnetic field. Thus, a part
in the other one of the SN remn gnetic field spins-up in one hemisphere and spins-down

ant. iger . .
We discuss the connection of this phenomenon with the

medium a sufficiently
of the m
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RADIO AND X-RAY EMISSION FROM AN ACCRETION DISK
Fedor V. Prigara

Institute of Microelectronics and Informatics, Russian Academy of Sciences,
21 Universitetskaya, 150007 Yaroslavl, Russia;
fprigara@imras.yar.Tu

Radio and X-ray emission from compact sources with accretion disks (active galaicti.c nuclei,
) is considered. It is shown that both radio and X-ray emission E;oxi

. : . .
these sources can be interpreted as emission of a hot plasma in the inner part. of ax; aﬁcmtf}n (11 )
or in the disk corona. Radio emission is produced by the maser amp.hﬁcatlon of therm | 1ra °

emission in a hot plasma and corresponds to the transitions between highly localtled enfrgydi e;e
ination li ission is either thermal radiation

imi tion lines). The X-ray emission 15 eit
(somewhat similarly to the recombina ! e ratons
i herent inverse Compton scattering ot p
dense filaments or 18 produced by the co . . ' o ph

gloglle Sz:me dense filaments. The same mechanism, which gives rise to thc.a maser amplification at
radio wavelengths, produces also laser amplification in‘optic.al in X-ray bln.arlesé‘lactic i and

In the unified model of compact radio sources, radio emission fro.m active g el anc
pulsars is treated as thermal radiation from an accretion Fhs.k azjnphﬁet(.i b{l Ii ;nrzsctlalrlcr;eshe -

i i - of thermal radio emission in contind :
Prigara 2003). A maser amplification o : cont v e
’E)rigitness terzlperatures of compact radio sources and a rapid variability of total and polari
Aux density, that is characteristic for non—sa,tugate;lt mzse:ir ts:))t;zzsu.nt  mnission in other bands.

extende :

The unified model of compact Sources can be _ ‘ e
X.ray binaries have roughly two-component X-ray spectra with a thermal br;zzckbodye:(if;? Sxpec—
and}a ower law spectrum (see, €-8-; Falcke, Koerding & M'arkoff 2003). The ;;ov:q iy
t in the X-ray range has been also detected in some radio pulsars, X-ray pu salL AGNS
(gllllzkmabafty etc Zl 2001). The unified model predicts photon indices of the power law spe

T 3 .2 .

in the X-ray range which may be compared with the observed mdlcelsi.ﬁcrmion + optical (05, the
The inversion of the level population can produce also laser ampHuee

ission lines 1 ' d to the
high variable shifts and intensities of the weak emission hm.es in Sco X-1 cualn be ;t;m\;gt; pl;)i the
W(;gak jaser sources) and X-ray bands. An on-off cycle in radio and X-ray pl ;Z:.-Sth a;l be explained
by the periodic changes of the emitting gas ternperature from higher to lo

temperature values.

pulsars and X-ray binaries

i btained similar to the
i w spectra in the X-ray range are o :
Fthe Do it del of compact radio sources. The only difference

the detected correlation between radio and X-
’ .
her mechanism (the coherent inverse Compton

spectral indices of radio emission in the unified mo
is the higher density of an emitting gas. However

ray emission in X-ray SOUICES suggesff that anoilll hserved spectra.
scattering of radio photons) also contributes to £4¢ ©
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QENERATION OF GAMMA RAYS IN NEUTRON STARS
A.V. Skorkin®, V.M. Skorkin®

I Moscow engineering physics institute
Kashirskoe shosse 31 Moscow 115409 Russia
skorkin@sci.lebedev.Tu
2 Institute for Nuclear Research RAS
60-th October Anniversary prospect 7a, Moscow 117312 Russia
skorkinv@rambler.ru

We are presenting the mechanism of gamma ray generation induced by dibaryon decay in nev
tron star. Neutron stars exhibit conditions for generating sixquark states, dibaryons. In a neutra
star dibaryons can be generated at three-nucleon interaction. Dibaryons can form dibaryon cor
densate because they are bosons. The dibaryon decay creates gammevt rays of the energy about
MeV. Gamma rays can cause decay of the dibaryon condensate and generate gamma ray burs

The possibility of the existence of gamma ray bursts caused by decaying of the dibaryons is indt
cated extragalactic gamma, ray spectrum.

OSCILLATING NEUTRON STAR AS A PULSAR

Andrey N. Timokhin

Sternberg Astronomical Institute
119992 Moscow, Universz'tetskij pr. 18

Pulsar "standard
model” of a +3 .
generalized in its essential rotating magnetized ¢

. parts for the c illati |
electfomagnetlc energy losses as well as EISG of oscillating star. Goldreich-Julian charge densith
Despite similarities, there N

AL are substantia] (lc'}ll;fcap scenario of particle accelerations are considered-

Ellla‘cmg stars. As an application influenc e ! fer ences between magnetospheres of rotating and 05
. of ne . . .

Or example) on pulsar emmision mechan neutron star oscillations (excited by a strong gliteh,

18m is discussed.
Key words: stars:neutron

onducting sphere surrounded by plasma¥

— stars:oscillations — pulsars:general
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SPHERICAL ACCRETION TO A MAGNETIZED STAR IN THE "PROPELLER”
REGIME

Olga D. Toropina', Yuriy M. Toropin?, Marina M. Romanova3, Richard V.E. Lovelace®

1 Space Research Institute, Moscow, Russia
toropina@iki.Tssi.TU
2 CQG International Ltd, Moscow, Russia
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3 Department of Astronomy, Cornell University, USA
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R . . » 3]
This work investigates spherical accretion to a rotating .magne’mzed star .m th'e pr:‘;;zliz
regime using axisymmetric resistive magnetohydrodynamic smaulat):omsil In thlllse rr:gt‘lhr:i ; it fl
. torial region of the magnetosp ere w .
matter tends to be expelled from the equa o .. dicted to
force on matter rotating with the star exceeds the gra‘”tatloflal forc.e. Thz reglaﬁerlihpg the light
oceur if the magnetospheric radius is larger than the corotat%on radius af;n 3131 e ué ol vegion
linder radius. The simulations show that accreting matter 18 expelled o.m ‘e eqh o
e . and that it moves away from the star in a supersonic, disk-shape alou y :
i torial matter
At larger radial distances the outflow slows down and becomes Su}?sonm' T;};e ecil:slsiie gradient
outﬂov% is initially driven by the centrifugal force, but at larger Fllstance,;sh eaP i torques ab
force becomes significant. We find that the star is spun-down mainly by the magn

. . _ 013,08 where €, is
its surface with the rate of loss of angular momentum L PTOpOftlonal to —§Lp

i i accretion rate
the star’s rotation rate and p is its magnetic moment. Th:f(r)ac_t;%n gf tlll)e;eiiicii; D«Z e rork
which accretes to the surface of the star is found to be o §3, " H dq‘Z’mr W o fod pulsars in X-ray
are important for the observability of isolated old neutron stars and 10

binaries.

of the magnetosphere

RADIO OBSERVATIONS OF THE X-RAY BINARIES
Segrei A. Trushkin

san Academy of Science

. Russ
Special Astrophysical Observatory 4 9167 Russia

Nizhnij Arkhyz K amchaevo—C’herkessia 36
satr@sao.Tu

. “toring and mapping of microquasars — X-rays
e s the s s o o B8 L EL ) s e 0 e
binaries with rel‘atlv.lstlt.: Jeh' Milky Way consists of 15-20 radio emitted X-ray 'mt; O) XTE
aloged X-rays binafles ™ X 1%5 Cyg X-3 ’GRO 1655hB0, and new ones G§39thmlc. fe):h, Lok
known, S5 433, GRO 1915+4 'fhé promi,nent radio emission from a star is & trace O hiouin
1118+480, XTE J1550050 f.l e angular size of the region. The fo.rmer case is froxz syn: o
brightiess temperatur-e o X agglaust case realized in the different kind sh?lls arognh a aéie e
med'latmsfl (gf thiell?lflezizlnlt (GRO 1655hB0, XTEJ 1819-254) and typically high-varia
persisten yg X- .
croquasar Sating both thevfss f:_;ried out intense sets of monitoring of the radio variability of
During last five years

i TAN-600 radio telescope in 1-22 GHz
mi asar - RS 1915+105 with RA '
a-ncroquTl SdSS433’ C)é%fu)l( i,ld?o flares were detected from them. We discussed the spectral
range. re dozen pow
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and temporal properties of the variability and their relation with formation and evo.lut.ion of the
jets. We discussed the different variations of the finite segments models for description of the
synchrotron radio emission of microquasars jets. '

We present the recent VLBA data about SS433, Cyg X-3, GRS 1915+105 jets. The first
periodically flaring source LSI+61°03 was monitoring during four orbital periods (26.5 d), and in
first time we followed the radio activity at four frequencies 2, 4, 8 and 11 GHz.

In the first time we detected of 6-cay modulation in quite radio emission of SS433, based on
two ~ 120 daily monitoring sets in 1997 and 1999) of the microquasar SS433. It shows variations
with the period .05 £ 0.1 days at six frequencies from 1 to 22 GHz during quiet state of the
radio emission. That 10-15%-modulation on the light curves differs significantly from well-known
6.28-day periodicity in spectral moving emissions and in photometric optical data, related with
nodding motions of jets and changes in the accretion disk. Such modulation for SS433 can be
caused by the boosting during the nodding and precessing motions of the jets because the effect
is visible at all frequencies and the six-day harmonic has the same radio spectrum as the quiet
radio fAlux of $8433: v ~ v=9%.

Generally the microquasars generate their radio-emitted electrons /positrons in jets during the
processes in host binaries, where the rate and relations of accretion, internal size of accretion disk,
density, magnetic fields can be dramatically changed in time. Probably the microquasars mimic
the properties of the AGN and quasars, and possibly GRB.

The ’on-line’ radio spectra of the S$433 are accessible on web-site: http://cats.sao.ru/cgr

bin/ss433-cgi. Many figures and animations of the microquasars radio studies with RATAN-600
could be found on site: http://cats.sao.ru/~/XB/.
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RESULTS OF THE SEARCH OF NEW ACTIVE STARS IN THE GALAXY (IN
X-RAY, RADIO & OPTICS)

Gregory S. Tsarevsky, et al.

Australia Telescope National Facility, and Astro Space Center
84/32 Profsoyuznaya St. Moscow 117997 Russia
gtsar@gamma. asc.rssi. ru

€ report Yy ] avig \Y
por results of S) stematic search for ne active stars in the Ga.laxy p&l’tiCUl 1}’ ( 1d
W ) arl al

especially) mic .
hard XR){B)-U]<@ ;;2:::;181 t;l]l)ue'zlo this survey, a complete sample of bright ROSAT sources with
with radio sources in the C?ng /;I\?Iit/;fvc;saélactlc. Plane (|b| < 200) has been tentatively identified
Australia Telescope Compact Array an radio surveys, and subsequently observed with the

d Very La
;ub—arcsec scale and have flat or inverted Spe};tf‘;rge Array. Most of them are unresolved at the
recise radio coordinates have '
> made unambigu :
the removal of galaxies, yielded a fin guous optical

a moder

L list of 60 identifications possible, which, after
: of 60 microquasar candidates. For 50 of them we g0t

ate dispersion spectrosco
o py by the AAT (4- , '
result is a list of 10 very active stars, possible mic1(‘0<$;:s£sT A (Em) and VLT (&m). Our me?
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One of them, MCQC J1628-41, is a prominent radio transient and a brnigh-t (R = 1’2.4). K‘S.III
object showing a Strong and fast variable H-alpha emission and, also, periodic optical variability
‘0o a tidal like binary behaviour. .
rgierni)}}iggoduct is a sampley of 26 featureless spectra objects, pf)ssible 1.3L [@c type. 1c\1/Iost; 1111-1
triquing, six of them have an evidence of significant proper motion, which, if confirmed, would
manifest a discovery of a new type of peculiar galactic objects. .
We also recorded 12 new Sy1/QSO/RG type objects in the Zone of Avmdance.- .
We encourage further detailed spectroscopic, photometric and VLBI observations of 10 micro-
quasar candidates revealed in our survey.
Acknowledgements. This project is suppor
No. 03-02-16580.

ted by the Russian Fund of Fundamental Researches
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. rd a small satellite
ASTRAL is a project incorporating wide-field optical telescopes on boar
1S S

i :otv of rapid astronom-
(FedSat or SMEX type) dedicated to the whole-sky detection of a variety O T
cdoat or D, S

. : bursts (GRB)- Those
. ated with gamma Iay :
. articularl optical flashes associa 1 could precede associ-
P PhellOmeI}a_u " l1:' lly (so called orphans), a8 well as those which 1d wide GRB Coor-
flashes only visible op 133 Yy o in b mode of the wor

ated GRBs, cannot be detecte

he current triggering o ) trigger a follow-
' k (GCN). Hence ASTRAL would have & unique op;(igtu\r;:g)égzldﬂffm e cach
chnates1 N(Ea,rtwor ( " d.y via GCN ASTRAL consists of a set O \ethOd o on com-
up multi-frequency stu y n 1n
with FOV = 70°, equipped with

o % > e e detecf)i\(/)a,e and nova-like explosions,
parison of sky images with the reference image. Supernovac, n
fast variable AGNs, flare stars, and eve

ets would be promptly detected as well. See
. .
http://www.atnf.csiro.aul /people/ Gregory-1'sarevs
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EVOLUTIONARY CONSTRAINTS ON THE MASSES OF THE COMPONENTS Of
HDE 226868/CYG X-1 BINARY SYSTEM

Janusz Ziotkowski

Copernicus Astronomical Center
ul. Bartycka 18, 00-716 Warsaw, Poland
J2@camk. edu. pl

Calculations carried out to model the evolution of HDE 226868, under different assumptions
about the stellar wind mass loss rate, provide robust limits on the present mass of the star. It has
to be in the range 35 to 55 solar masses if the distance to the system is in the range 1.8 to 2.3
kpc. Including into the analysis observational properties such as the profiles of the emission lines,

rotational broadening of the absorption lines and the ellipsoidal light variations, one can furthe
narrow the range of the permitted masses to ab

(using the evolutionary models and the observati

out 40 to 55 solar masses. The same analysis
onal properties listed above) limits the mass of
16 to 32 solar masses and yields lower limit to

log (L / Lsun)

55 |
54 |
53
a.
> 6 4.85 4.5 4.45 a4
log Te

Flgure 1: The evolutionary trackg j
units).

NUCLEOSYNTHESIS IN STARSAR
STARBURSTS AND INTERSTELL
MEDIUM
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ASTROPHYSICAL PHENOMENA IN LABORATORY, IMPLOSIVE
NUCLEOSYNTHESIS IN COLLAPSING TARGETS

S.V. Adamenko

Electrodynamics Laboratory Proton-21, Kiev, Ukraine €

Dovgenko st. 14/1 office 39, Kiev, 03057, Ukraine
enr30@enran.com.ua

The paper presents the results of the experiments on laboratory electron-
model of the artificially initiated collapse process is also proposed. Launchi
collapse are ensured by stimulation of selt-organizing processes in the substance at the level of
dynamic effects in non-stationary degenerate states of the electron-nucleus system. Technological
factors are crucial only at the controlled initial phase of the process stimulation. The subsequent

target evolution towards the collapse and implosive nucleosynthesis is going on according to the
natural automodel system laws.

Electrodynamics Laboratory Proton-

nuclei collapse. The
ng conditions for the

21 was established in Ukraine in 1999 to realize the ori
M 9 16l . .. .. 0 g.
inal idea of ignition the sell-organizing collapse of electron-nucleus plasma starting from initia

Ezzzizzeiolfia';?hd bc;c%y up tf) thg state of relativistic degenerate gas when the Coulomb barrier
similar to tieglnuz:if lmplo‘swe isotope traflSHiutatioIl takes place. This process is somehow
conditions for the selcf-o processes that oceur I the gravitational collapse of stars. Launching
concentrating set-up l)a.rsiszlnglco.] 1§p§e in the experimental setup are provided with the energy-
the directed elootpun 1 on re aFl\ﬂSth vacuum diode that creates a special coherent impact o

On beam on a solid target. More than 6000 successful experiments on the ignited

implosive nucleosynthesis were perf .
a ) beriormed in th i _ : .
of light, medium, and heavy chemica] elementse period of 1999-2004 using different targets made

Experimenta] results we
types of mass-

as fast microwave, optical, and X-
at Proton-

¢ 21 but also at the instit
Kiev Nationa] Universit

oratories in the USA

(including about 10

Y, leading iiii?tzft elzct,tflol\rflﬁl Acaden}y of Sciences of Ukraine, Shevchenko
and Germany. The l'nA tom of Russia, also at some specialized lab-
I < A <240 was confirmed i ali .S)/'IltheSI.S of almost all known isotopes in the range of
made from chemically pure A] C e;;p eriments (including those with monoelement targets .
of magnitude higher thap tho) 1;,. i, Pb) Quantities of Synthesized isotopes are many orders
synthesized eleme S€ ol impurities in the initial target material. Distribution of the

) nuts obtained |
varies greatly and gt certain co;(glilg Proftess of the controlled collapse of a monoelement target
Ous 1s closed to the natyrg) element distribution in space!

plosive nucleosynthesig duration i
sctortie e ! t 11'1 the collapsing System is less ths i
Ve s e ei El;g Osﬁltll(lﬁ?llzed lsloztopes is the almost completetggrslerlxgenz;f' t(l)lz ia?cgict)giticxlflii;
0o Lo e doten 10 t.l'. -10** nuclej of each isotope) of stable superheavy isotopes with
"t cnslysiy o 4at t1h 1(? products of Implosive nucleosynthesis. It h Vly l' : }Il)own by
cechran e e‘las.t stage of the controlled collapse the. densc?iy )g?lilzgeneram
corresponds to g white dw o1, Thie papes aio descris
to a neutron star This paper also describes

the possible m i

echanism ¢

S f the se] . . he-
sis and Prerequisites of implosive nucleosynt
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. AND BY-PASSED

[ECHANISM OF NUCLEOSYNTHESIS OF SUPERHEAVY

1\/NUCLEI UPON THE SEQUENTIAL TANDEM OF GR.AVITA‘TIONAL AND
COULOMB COLLAPSES OF MASSIVE STARS

S.V. Adamenko!, V.I. Vysotskii®
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ynthesis (including the process of creation of

‘o : s of fast nucleos
The paper considers the process of o of neutralized degenerate electron

i - d nuclei) in a vol
superheavy, transuranium and by-passe : L neutron
gars) in shgls of gravitating stars during the process of gravitational collapse and young

cternal

star formation. It was shown for the first time that for 32; ne—gtral_z;t(?;nsﬁgr;lsr:oss:i Skzy e;:t e

forces, a threshold (crucial) electron density me(cr) =~ 10 Z cm slsme e slechon

i ,, he attraction of electrons and nuclei exceeds the kinetic pre ure 0 s 7

g‘ensr'c} e The minimum of crucial density corresponds to the nuclei mt; rl?aalectron_nudeus
Tel:ifleﬁgeft; Jeads to the fall of electrons to the nucleus and Coulomb collapse 0 the e

system with the release of large amount of binding l()aneer;g;.ne

Launching conditions of Coulomb collapsg can be s grovi
nuclei compression of a massive star shell 4m1ng a SYan  itationa
mechanism and regularities of the sequential tandem c;wgrindependen
the degenerate electron-nucleus plasma are based on

phenomena (two stages):
1'stage. The evolution of an ‘

tional collapse of the central iron regl

degenerate relativistic electron gas H?l>6t )

neutronization) 7e(mag) = 10%° .. 10° cm N
2 stage. Conditions for a Coulomb collapse of indiv

: 1 apse.
are satisfied on the final stage of a gr avitational C?il?:zllapse is distinguis
The evolution of the electron-nucleus Coulom

1l ta ied by
; . and superheavy nuclei which is accom.pame '
r‘hetrhegi'on ?fl‘erlllirgy‘c;gag;ligis:illtxlllillziFO'II‘J}?jvs}yliIlllesis IZ)f such r(lluzise(i) I{;iyat::qﬁéicsecﬁefniisslg:
synthesis of li an - , é
SZars during tie formation of neutron St&s e bl&%‘ 'zzlf?zc:rlleads to release of large amount OF
massive stars during the formation of white dwarfs. :1, 00 MeV /electron). Lt is well known that
indi _nuclear system (about AWe1 itational collapse can ensure
bu.ldmg energy of electron-nuc T o from the center of the gravita D e fo
neither a shock wave nor til(;ifr‘;;]g' ~ 105! from the central part oﬂfl -theetir::; et . ndem of
o y s~ s ens : .
e oner s o he el B 1 ve conier 1 oA 110 T e
gravitational ;nd Coulomb collapses, the question y tle; from the center of the gr avitational
. . E. is not being transferred Iro o collapse in the volume
a rather 'cardm.al way: the en.ergyre:ult of numerous acts of the Coulomt o mecticipation in the
(:c)ll.lapset 1: \;allr1qus Wa}zgéz ljf EJ‘:he shell. For such aim only 1 % of Mg t
jacent to the inner s -

reactions of the Coulomb collapse in this aﬂe;ti
Thus, the mechanism involving the Sequene to answer m
of a part of the shell of a massive star allows 0

and nucleosynthesis.

d in the process of electron gas a.n.d
tational collapse. The main
| and Coulomb collapses of
t but mutually consistent

ita-
i inated, as a rule, by the gravi

+h M > 1.45Mp is terminated, . vit
e Wlthf a star. During the collapse, the concentration o{ Ll:)i
Olrlli Oplasma reaches a value (with respect for the process

S {

3
. al parts of the electron-nucleus plasma

hed by a sharp shift of

tional and Coulomb collapses

¢ :
al tandem of gravl a]ved problems of astrophysics

any unso.
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THE GALACTIC ABUNDANCE CGRADIENT FROM CEPHEIDS

S. M. Andrievsky?, R. E. Luck', P. Martin®, J. R. D. Lepine®

! Department of Astronomy, Case Western Heserve University 10900 Euclid Avenue, Cleveland,
OH 44106-7215
2 Department of Astronomy, Odessa State University
Shevchenko Park, 65014, Odessa, Ukraine
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This paper reports on radial metallicity distribution in the disk of our Galaxy. We show
that this distribution experiences an obvious spatial change. In particular, the wriggle in the
iron ab}lndance distribution is found to fall at approximately galactocentric distances 10;11 kpc
(assuming galactocentric distance of the Sun RG = 7.9 kpc). Within the transition zone from 10
to 11 kpc the relative-to-solar iron abundance decreases approximately to -0.2 dex.

N Ugmg a quite simple c:onsideration of galactic chemical evolution we show that the observed
istribution can be explained in the framework of a model which includes the spiral arms. In

Ea@icular, Fhe wrig‘g}e _feature associated with RG 11 kpc can be interpreted as a change of metal
city level in the vicinity of the galactic corotation resonance.

THREE DIMENSION SPECTROSCO
PY OF A STARBURST RE
SPIRAL GALAXY NGC6946 PGION N THE

Emilio J. Alfaro

. I@stitutg de Astrofisica de Andalucia (CSI C)
amino Bajo de Huetor 24, Granada 118008 Spain
emiiio@iaa.es }

3D spectrosco f " " ‘

the starburst galgy ONéleeﬁg;odE:S (t)):iect’, ?« massive and ongoing star formation region it

Muchachos” ) N, n performed. The data were t »

teloscope. T h(izie;\i/;tory V\{f‘lth INTEGRAL IFU + WYFFOS spectrogfr(;pik:tiaiflethoq;e Ct11621?151

by & massive ot yoirsgts tlid;’f(z ar?%c(;nd of diameter, were observed. This region isodozin.mted
a ster solar mas . )

an arc of young MS st Ses younger than 10 My) sur ded by hal

outer ring. At %east 263:1 (atr}? und 4 My old) and with a crown of Halph;, )emis:;(i)c?rfl fsrmiiflg an

centered 1n the mas,sive o ot er young cl}lsters have been detected in a radius of around 300 p

this object has been previlcl)S e]r’ bem-g their ages of a few tens My. The star formation history of
usly studied, but the spatial distribution of the actual star formaz,ioﬂ

stfars o.r cl'usters. In this contribution we an
of the ionized gas in order to go inside the

al -
. . yze the 2D velocity field and the diagnostic diagrams
In terms of its possible origin.

hysi .
physical state of the gas. Finally, we discuss the results
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GAMMA-RAY BURST INTERACTION WITH DENSE INTERSTELLAR MEDIUM

Maxim V. Barkov, Gennady S. Bisnovatyi-Kogan

Space Research Institute (IKI)
117997, 84/32 Profsoyuznaya Str, Moscow, Russia
barmv@sai. msu.Tu
gkogan@mz.iki.Tsst.TU

Interaction of cosmological gamma ray burst radiation with the dense interstellar medium of
host galaxy is researched. Gas dynamical motion of interstellar medium driven by gamma ray

burst is investigated in 2D approximation for different initial density distributions of host galaxy

matter and different total energy of gamma ray burst. The maximum velocity of motion of inter-

stellar medium is 1.8+ 10% km/s. Light curves of gamma ray burst.a.fterglo“./ are calcullrsttedsEo(:C :f;
of non homogeneous density, gamma ray burst total energy, and dlﬁ’ereuF v1ew11111g 3nglest.o ng o
of gamma ray burst afterglow are modeled taking into account conversion of hard pho -

X-ray, hard UV) to soft UV and optics photons.

'"HBOURHOOD
CHEMICAL AND DYNAMICAL EVOLUTION IN THE SOLAR NEIGH

t . 3
O. Bienaymé', T. Mishenina?, C. Soubiran

! bourg Observatory, france |
) o, Qdessa National University, Ukraine
2 A stronomical Observatory, essa | e@astm‘u_stmbgﬁ
3 Bordeauz Observatory, France, bienaym
at distances smaller

¢ Pole with the high
gravities

lar neighbourhood.
f the North Galacti
es, effective temperatures,
d 3D velocities.

alent widths under LTE ap-
using

Nearly 700 Tycho-2 stars have been observed .in t}%e SO
than 100 pc or in a 720 square degree field in the direction ?t ;
resolution echelle spectrograph ELODIE. Absolutet magniti
and metallicities have been estimated, a5 well as distances an

) . ined from equiv . .
Abundances of PP and Ni hae bee?redszz?getermined under NLTE apprommatlon

roximati bundances of Mg ha e clump giants and span
zqmval:flto I;ic‘;:};lzrz?s4ahnes and profiles of 5 lines. M.ost c.)f thlzssesmr;;j:rnew saFr)nplfi, free of any
typical distances from 0 pc to 800 p¢ tO the galactic e ticg:\._l Jistribution of disk stars-
kinematical and metallicity bias, is used to investigate t1° Vef lved from the velocity-metallicity
The old thin disk and thick disk populations are decgn\g The thick disk i found to have &
distribution of the sample and their parameters are determmem-etamcity of [Fe/H] = ~0.48+0.05
moderate rotational lag with respect o the Sun with a mean

: d
and a high local normalization of 15£ 7% endicular to the Galactic p}aﬂe an
We also determine both the gravitational force law P.erp- k. The surface mass density of 2the
the total surface mass density and thickness of the G.al ?Cté(.: dlsa .(lz | <800 pc) = 76 Msun pc -
Galactic disk within 800 pe derived from this 208/% © .
The thickness of the total disk mass dlStn-b ueon lsld stellar disk scalehelg
is found to be 390 pc in relative agreement with the 0 ity — 1

; isk (its loca
evidences concerning the structure of the disk (its lo

surface density and its thickness) are coglpatib N
stellar disk properties. This result implies that the

i i und halo.
.stributed in a 10
be distributed in a flat or disk-like component put must be disbr



86 «Astrophysics and Cosmology after Gamow — theory and observationgs, 2004

Acknowledgements. Based on observations taken at the Observatoire de Haute Provence (Onp
France), operated by the French CNRS.

References

Soubiran C., Bienaymé O., Siebert A.: 2003, A&A, 398, 141.
Siebert A., Bienaymé O., Soubiran C.: 2003, A&4, 399, 531.

Key words: stars: kinematics, abundances, Galaxy: kinematics and dynamics, Galaxy: sl
neighbourhood.

A SIMPLE SCENARIO OF AGN EVOLUTION
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core into g Super-massive BH. It must,
of the m

a large number of stellar-

. mass black ho) ;
stellar mass BH a7, Iner, €8, enci

ging. This ob: mon envelope. Inside the envelope
Severa] such sources locate dg'insi c1113 object may emit high energy (up to 1022 eV) cosmic rays
rays. e 100 Mpc may be responsible for the most energetic cosmic

. first stage is oy _ .
massive black holeg of moderate (10 "Erl ’0 ?nlc\l/ltzsj 1e)n\rfrellope disappears we must be left with super

ass. ‘The upper parts of the stellar core,
accretion flow. As BH mass is comparatively
mewhere near the Eddington limit. This 2nd
(improper, but widely used abbreviation for
ably best describeg by Vilkoviskij & Czerny

a strong enough

Msun 34 (main)
ably attenuated, t,

deep minimum (months,

. veral years new shares of
former digk (

Lyuty et g 2001). vy
, . We t}
A t\2}1{11@11 the BH magg reaches and the
" xs_stage the gravitationa] radius is so ep
1Sruption. There is no disk therefore y et

he stars enetrate i ithout
» 0O any vigible gy p ate mto the BH wi

dence of activity except during galactic
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that might return AGN at the 2nd and 3rd stage. In this case binary super-massive B
merger tha ht G
may be formed inside AGN.
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e e X-1 locates in the sky area with the very comp

: We re-analyze
o interstellar absorption.
nd has significant In renew the Cyg
i matter (ISM) and . ract. As a result we :
structure of interstellar beorption localization toward thlS. ob']ect. oconstruction permit us to
g ohe Sata o ISN;S Soloiity vector and ISM space distribution
X-1 distance limits. ve

ie hi stem.
limit black hole age and birth place of this binary sy

The first candidate to black hole Cyg
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the formation of line-driven winds
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d and mvestlgs The radiation force that
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A general physical mechanism of is due to absorption

gravitational field sources is propose

proxima-
ch outflow . ation of the Sobolev ap

should be taken into account 130 gle(;?feldsu Wo derive the gen eralization

of the radiation flux in lines is .

; itv. In the
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e-time of the ne _ dard
lon i Relativity and in a Aat spac t]l elocity gradient (as in the stan
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atter case the radiation force et fun
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line-driven wind theory) znd zlhioirf?onted b that obtained fro o e
tion of motion is obtained an
(CAK) theory. Possible applications t0 AGN T important con

X-ray binaries and "Kfﬁil tion to the formation of
! T
is shown that the proposed mechanism may
such outflows.
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BLUE STRAGGLERS AS A MERGING PRODUCT OF THE LOW MASSIVE
MAIN-SEQUENCE DETACHED BINARIES
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The search problem of the evolutionary relationship between the different classes of close bina-

ries is reckoned one of the actual subjects of the population synthesis theory. The global objective

of this theory is to estimate and clarify the current and changing in time mutual correlations of |

the numbers of the objects having different evolutionary status in order to ascertain their unique
nature.

So the study of the merging process in low massive detached main-sequence (DMS ) close
binariess in the timescale of the orbital angular momentum loss due to magnetic stellar wind allows
to reconstruct the following evolutionary chain: DMS—s short-periodic RS CVn — W UMa— BS.

Here the single objects known as “Blue Stragglers” (BS) appear in the role of final product

the formation stages of short- periodic RS CVn-type yet detached systems with P < 1.42 and W
UMa- type contact binaries with P < 0.5 and Sp later than FO precede which.

, i
!
1
)

lg M ‘M
1 e

Figure 1: Distribution of close binaries from cat

“primary mass - major semi-azes” diagram. alogue (Svechnikov&Kuznetsova, 1990) in the

One way of po ; :
ay ot population synthesis i
called “true” ( ’ theory is the restore on the basis of observation data the so-

lLe. revi .

of close binary Systenl;s,:cinfotrl ef'fects of observation selection) modern and primordial distributions

extensive observation materil:llr(gxlrlysllci p?;l{m sters. This question was solved with the use o

breaking formali - \bvechnikovéeKuznetsova, 1990). In the framework of magnetic
sm (Iben&Tutukov, 1984) the trapezium-like domain (Fig.1) in the “pyilnary

mass - major semi-azes” diagram i
My e s o gram populated with young detached binaries with A < 10Re and

< 1.5Mg was found i
. = as .
The relathﬂs of statistics and lifetimes obtain " popitat of the potential
serve as an evidence for genetic 1‘elat;ionship of

“parents” of BS.

(.ed for systems participating in evolutionary chain
given objects.
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REMNANTS
FLUX DENSITY ABSOLUTE MEASUREMENTS OF SUPER NOVAE
USING TWO-TEMPERATURE BLACKBODY CALIBRATION STANDARD
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Radio emission flux density absolute measurements of cosmic sources ?I.e ngEZET;zieol‘fjlfCiz.
tance since they permit to measure energetic and associated paramet.ersdo ;i » o e Nishay
The method of “blackbody” disks has been designed and thoroughlydei;it 'pabsolute measure-
Novgorod (Gorky) Radiophysical Research Institute to Carty 911? lD; telegcope calibration by
ments of cosmic radio sources. The substance of the methoc! is in radio disk covered by a radio-
noise radio emission of an artificial radiation standard whicl? is a metallic ;zs),ture o al to hat of
absorbing material; the standard has the radio emission brightness tempe

the environment. . . ethod of

One of the ways to develop the antenna.cahbratlon m -
plication of two identical standards with <.ilfferent temper S her;a temperature behin
achieved due to the elimination of calculations of the atmosp

. . . ~+:on range of the method. .
and diffraction effects that permits t0 widen the application ° thod had been carried out at

« » disk me
The calibration of radio sources by the blackbody” dis 9002-2003 the facility t0 Carty out
NIRFI since 1960-5 and were cut off in the end of 1980.‘8‘ 311613 deeQuencv bands of 3 and 10 GHz
flux density absolute measurements of cosmic sources 1 " s A radio emission flux

AT and Cygnus
(in which the first measurements of CassmpelaAera;m‘;g)(i)) was reconstructed and upgr adid
densities were made in autumn 1952 (Plechkov and Razifh, (120 km from Nizhny Novgorod)- The

at the Radioastronomical Observatory “Starays P.ust}’ll and a two-temperature calibration
fcility consists of a 7-m fully-steerable paraboli i telescope. The maximum heating
standard mounted on a 25-m tower 100m apart from the radl;é poMHz (wavelength 10.6 cm) and
temperature of one of the disks is about 55° C- .Recelvers afd 0.1K at the time constant 1s. The
8834 MHz (wavelength 3.4 cm) have the sensitivity threshoid o

data processing is made by PC Omnibook XEB 10
The first series of observations were ma‘?e A Suﬂmm densitl rce
The following values of SNR radio emlsngili ‘112; 2y. The flux density of the stazlj é(;;nusA

Cassiopeia A — 1 3]y, Taurus A — 698 v s A and Taurus

Cygnuls) j;a‘was 662 .569;)1;:. 59 Jy. blglux density ratios of Cassiop¢ia A / Cygnu

: d 3.1%. s
are equal, respectively, to 1.59 and 1.047 with errors %ﬁvﬁg values of SNR radio emlss}ont ﬁﬁ:
Measurements at the wavelength 3.4 cm 88V th€4701 o + 8.4 Jy. The flux density of the sta

Sk Tau-
densities: Cassiopeia A — 416.4 & 8.6 Jy, Taurus A. - of CassiopeiaA/C}'gnuSA and 'la
source Cygnus A was 163.0 £ 5.1JY- Flux density 72307 ith errors of about 3%-

rus A / Cygnus A are equal, respectively, t0 9.55 and 2.89 Wi

«plackbody” disks is the ap-

The increase of accuracy is
d the disk

d at A= 106Cm



90 «Astrophysics and Cosmology after Gamow — theory and observations», 2y

According to our observations the spectral indices of three sources in fre
: quency range (3-
10) GHz (S, ~ v @) are: agyga = 1.24 & 0.03, acasa = 0.82 £ 0.02 and vy s = 0.34 +0 g‘f ¢
The work has been done under financial support of grant of the Leadi ien ol
NSL 8 0030 gr ading Science School N,
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STELLAR COMPLEXES AND STARBURST CLUMPS

Yuri N. Efremov

Stemberg Astronomical Institute, MSU
Universitetsky pr. 18; Moscow 119992 Russia
efremov@sai.msu.ru

Complexes of star
s and Sl
large scale star formation I‘flll‘;irtei’flsdi‘lleth 31zet u}; (t)o 1 kpc are the key entities for studies of the
100-200 Myr. The | ) ¢ most of OB-associations
. e C ithi . and sta "
oldest regions of the S'Saf lff(ries vfl-lthh.l the irregular galaxies may represelrltd'llllssttertshc}e olungerttgnag
properties of the parent turglaltlon in the hierarchy of star groupings deterIJnined b E‘:Lge? tal
have to obey the size-age relmtl‘l el.lt gaseous network.These complexes and emb lcl{i ——
older one. The reality of thi c Ion'.the_ smaller and younger groupings ari . gTOUP'Ug(;
Stellar complexes with 1s relation is still the controversial issu gl rise within the larger &3
| es withi i : @ e, however.
(but not always) are a thenszzl;etisplral 'galames mostly located a,lo’ng the eSr iral ar d often
the long symmetri g points of the arm spurs. The chains otpcompl o aclileli neate
ale T lexes delir
215(')1 I;]-Jese arms being the spiral density waves
the oo ‘the gas superclouds formed due
e > arm. We note that the regular spacing of
1es with the regular magnetic field along the

n m i i
along the ] ost galaxies only quasi-regular or, more often,
served. In NGC 6946 where the magnetic arms

comple ‘ 1
plexes along the arms ig observed in two g

arms: Milky Wa
‘ y and the And
random spacing of complexes romeda galaxy. [

d in the arms. Many of thet

. , the best local ex le being
extreme cace cal example
cases of the general distrubution of the stellar

are common : spread in the sy o
nin the Interacting galaxies. The}?zﬁzio(cllattlons Sery omall. The starburst cubF

ut not always) incly i

2 1de the massive compact

young clusters, hayi
» Daving to evolve ; )
clumps are simj Olve 1nto clas
. ilar to the b sical globular ] ;
lue compact ?Warf galaxies, the I;I:st: fialin Ithf s Stmbulr Sl
exes of clusters . xample being the peculiar comple*
outside the arms have the perfect arc- like shape

Iigiszl?Ch is expected to be the result of th
) ources of the central pressure are visible:

are seemingly not just

arms.
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CHEMICAL COMPOSITION OF GALACTICAL PLANETARY NEBULAE WITH
TAKING INTO ACCOUNT THE INHOMOGENETIES OF GAS DENSITY IN ITS
ENVELOPES

V. V. Holovatyy*, N. V. Havrylova?

Chair of astrophysics, Ivan Franko National University of Lviv
8, Kyryla and Mephodiya st., Luiv, 79005, Ukraine
L gol@astro. franko.lviv.ua, 2 natalya@astro. franko.lviv.ua

The results of chemical composition investigation in galactical planetary nebulae (PNs) (1]

with taking into account versatile inhomogeneties of nebular gas density in PNs envelopes are
presented. The new analytical expressions for ICFs are obtained and used for chemical compo-
sition determination of nebular gas. The abundances of He, N, O, Ne, S and Ar for 193 objects

are determined. The results are located at (2, 3]. The Y — 7 diagrams for different He abun-
“uction with the HII regions in blue compact

dances singly for the type II PNs as well as in conj . .
dwarf galaxies are analyzed. The primordial helium abundances Y, and the enrichment ratios
dY/dZ are derived. We obtained that our more accurate values are Yp(I) = 0.245 4 0.003 and
dY/dZ(I) = 3.77+0.63, Yp(II) = 0.24740.004 and dY/dZ(II) = 4.09+0.93 for two sets (I, II)_ of
new expressions for ICFs. The obtained values of ¥, and dY/dZ are compared w?th co'rreSpondl.ng

k are investigated using

data of other authors. The radial abundance gradients in the galactic 1dist' | PNs are calculated
th imizati hotoionization models of some galac ical TIN5 .
e type II PNs. The optimization photo! »bundances are compared with

using the Cloudy94 Ferland’s code [4]. The obtained chemical
corresponding data from (2, 3].
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THE FIRST RESULTS OF HIGH-RESOLUTION SPECTROSCOPY OF X-RAY
BINARY CYG X-1 FULFILLED ON PEAK TERSKOL OBSERVATORY

E.A. Karitskaya', A.V. Bondar?, N.G. Bochkarev3, G.A. Galazutdinov,
F.A. Musaev®*5, A.A. Sapar®
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48 Pyatnitskaya str., Moscow 119017 Russta,
karitsk@sai. msu.ru
2IC AMER Terskol, 361605, Russia
35’temberg Astronomical Institute
13 Universitetskij pr., Moscow 119992 Russia,
4 Special Astrophysical Observatory of RAS
Nizhnij Arkhyz, 86916 7, Russia
5Shemakhy Astrophysical Observatory, NAS Azerbaijan Y. Mamedaliyev
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The first row of high-precision spectral observations of Cyg X-

spectrometer of the 2-m telescope of Peak Terskol Observatory (31
whole or the main part of optical s

. pectral range at t i
resolution of 45000 (August and N g he same time.

ovem
12 spectra were obtained during the ”322;, 2002, November 2003
November 2004) - during its "harq”
spectral lines from X-
with X-ray RXTE
of mafter in the g

clearly observed.

1 was carried out with echell
00 m). This spectra cover the
The 14 spectra have spectral
) and 13000 (June 2003). The
state of Cyg X-1 and only 2 (November 2002 and
ray 2-12 keV ﬁuiti;ieThe different types of profile dependencies for sox.nj
JASM data. This . were researched by comparing this spectral materi

VIOr we connect with variations of ionization structure
ystem Cyg X-1. The seq

! € - uence of line profile variation with the orbital phasesis
The Preliminary regyltg are discussed ’

INFLU
ENCE OF pysT ON CHEMICA], PATTERN OF SPIRAL GALAXIES

E. R. Kasimova, Yu. A. Shchekinov
Institute of Phy

sic - .
s at Rostoy University, Rostoy-on.- Don, Russia

Pattern of ISM in our Galaxy and can
y-alpha systems.
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- ider a series of mo
interste.alls ' Ill(l)efdmgzs gewci%?%zr n ~ 0.1 cm™3) and cool dense clouds of HI gas (T’
warm interc ’

10 cm—3. R ~ 1= 10 pc) over a wide range of volume fillin
n~ , :

] 93
] theory and observations», 2004
«Astrophysics and Cosmology after Gamow ry

2
Vitaliy V. Korolev!', Ilya G. Kovalenko

Department of Physics, Volgograd State U?ziversity
2-ya Prodolnaya, 30, 40006’2, Russta
1 ppuito@ulink.Tu, 24gk@ulink.u

i t dynamics in a cloudy
i imulation of supernova remnai :
We present the results of 2D numerical sim o oD e erturbed iy Consﬁ)tzs I(zf

g factors for the dense component

(f ~0.02 =+ 0.25).

. e d
i fluid approximation an

[ ical simulation of a multiphase ISM we base upon the single-fluid ap

n numeric

0x2000).

. : h (2000 1000 or 400

. » mputational mes hocks that

VD- ode with a fine resolution co of secondary sho

emp’}‘c{y the'T zggcr:licinteracting with clouds produces 3 gﬁr;a; gzﬁgyetic turbulent a-parameter
e primary . fsuitably efine ds si nif-
. - t. The increase 0 Dhy € . 1 dense clou g

turbulize gas inside ﬂ-le rem;i?meﬁective turbulent dissipation and C'Ootllneg [;)allistic (”Oort”) stage

amounts up to Z 7 Td.llt'i ve I(l:oohng time. As a consequence of this th

icantly reduce the radia

ansion in a uniform
for dium compared t0 exp ot acis
inati = 3 ti lier in a cloudy mecit display similarity
becomes dominating 2 + Batnm(lieeil:?;y The dynamics at this stage d%eztnzlt i 9%1, White & Long,
medium with the same me Y- 1977; Cowi . :

I the
: McKee & Ostriker, ted by the shock at.
predicted by the analytics nfldete 1cs>f(” bfﬂletS” - high-speed cloucs accelg:zif wa}}" into the ambient
y 31?‘%;1;?9”@ til:ioil i(r:hich break through the shell and foree
early stage o expar

medium at the ballistic stage.
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DELING A
OPTIMIZATION PHOTOIONIZé’xI:fé%I\éMﬁ DWARF GALAXIE
HII REGIONS IN v ot

d -
Bohdan Ya. Melekh, ™ | University

] ko Lviv Nationat U
) ics, Ivan Franno Lt e
e AStmlp h:‘&f Mephodia 8T Lviv 7900‘;1;;0'(@@_%
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d chemical composition of HII
an

) : thod is
ical characteristics osed. This method

oy » the physic ; are propose o aion

A new determination meihos(;ggitrumpof HII regions nucleous optimization photoioniza

regions and of the ionizing Lc¢ mi

i f the L. spectrum & itial Mass Function method.
based on the coupled iteration calculation O niti

: tonl . _tv in Hg line
. b mdependen uminosity 10 g
models (OPhM). The L spectrumn 13 Calcu}ijte:ela{ive line in

tensities and 1
In OPhM 12 free parameters, 922 observe
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are adopted for calculation and minirmization of x? function. Also, in optimization modeling i
?nq.:luded our procedure for underlying stellar absorbtion correction. The free para et (:lhng )
!mtialized by corresponding optimal values previously obtained without grain Iz'es;metels were
into _acc0unt the grain presence, we used this method for the detel'mirTationpof ane. ki
pl}L}ESchal chara;lteristics and the chemical composition of HII region in blue compact dchSi? (g;Z]Um;
with low met icity SBS 0940+544. Such OPhMs were calculated for ISM grain at o
different scale factors. The influence of grain presence on OP} o abundance vii
low metallicitie o M calculation for the case of

results. allicities HII regions in blue compact dwarf galaxies ar¢ analyzed on the base of obtailil;

Acknowledgements. We are thankfu
- . 8 It :
results of this work. o Yul. Izotov (MAQO, Ukraine) for the discussion on

Key words: photoionizati '
K : on modeling, grain, optimizatior
composition, HII regions, blue compact dvs,/a,rf galyaxil(zs fation mef @ pmgoctium, chemi

DUST AND YOUNG OB
JECTS IN GLOBULA
WHY NOT! R CLUSTERS?

Alexey V. Mironov?!, Andrey I. Zakharov?

Sternberg State Astronomical Institute

Universitetsk;
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1 l'Some modern observational dat
globular clusters. In that clusters
young and more massive stars in

a inform us ak
abou umber .
t a number of inexplicable phenomena in

there exist at :
least: - blue stragglers which appear as more

number of lon . contrast with st )
g period pulsars whi stars near main s

3 ich appear ¢ : sequence turn off point; - 2

as young objects too PO

In 1997 Rubenstei
nstein and Bail
most central part of yn (ApJ 474, 701) sh
‘ the : . ’ showed that . . ) i
and 0.62 pe) core of NGC 6752 (within 0.25 pc)aq rfctl)l;);m-mjgrlutude diagrams in the
compact gas s in t} © ound the area (between 0.25
supp __'E’;‘ls and dust cloud can exist in t} ¢ result we suppose a hypothesis I (t d and
position can provide an exp] _ ?e most cenfral part of the clust 1a. a dense a
Phenomena. It is not inconce;\? }E)Tatlon for most if not all of inc e core. This unexpected
of any globular 1 able that star formati . _Omprehenmble globular cluster
usters. on continue in modern epocl h t
poch at the centers
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THE BEHAVIOUR OF o- ELEMENT ABUNDANCES IN THE THIN AND THICK
DISKS OF THE GALAXY

T.V. Mishenina!, C. Soubiran?, O. Bienaymé®, V.V. Kovtyukh!, S.A. Korotin®
and T.I Gorbaneva'

1 A stronomical Observatory, Odessa National University,
T.G. Shevchenko Park Odessa 65014 Ukraine, tamar@deneb.odessa.ua
2 Opservatoire Aquitain des Sciences de I’Univers,
CNRS UMR 5804, BP 89, 399270 Floirac, France
3 Observatoire Astronomique de |'Universite Louts Pasteur, Strasbourg, France

We have carried out the detailed analysis of 350 high-resolution spectra of FGK dwarfs and
giants obtained with the ELODIE echelle spectrograph at the Observatoire de Haute-Provence.
Abundances of Fe, Si, Ca and Ni have been determined under LTE approximation, wl}ereas
abundances of Mg have been determined under NLTE approximation. Spatial velocities with an
accuracy better than 1 kms, as well as orbits, have been computed for dwarfs (or‘ all) stars. Th'ey
have been used to define 2 subsamples kinematically representative of the thin disk and the thick
disk in order to highlight their respective properties. A transition occurs at [Fe/H] = —0.3. Stars

e : 20 ks,
more metal-rich than this value have a fat distribution with Zmax< 1‘ kpc aa}d ow < 20
llicity regime which can

on of . There exist stars in this meta ! not b'el(;ngi
bits, neither t0 the thick disk because of their 10W

— _0.80. Their Mg enrichment

and a narrow distributi
to the thin disk because of their excentric or

scale height. Several thin disk stars are identified down t0 [Fe/H ] :
.. nts show a
s lower than thick disk stars with the same metallicity. Both the dwarfs and the gian s

decrease of [cr/Fe] with FeH in the thick disk. That may be interprete(: Et‘S tﬁe zlgl:;:trilf:stt}i
SNIa which have progressively enriched the ISM with iron. However our ¢ 3'0 gos [gﬁ[ |Fe] = +0.20,
formation in the thick disk stopped when the enrichment was [F e/' H] - ‘—b. t ,houi]d be confirmed
[Si/Fe| = +0.17. A vertical gradient in [o/Fe] may exist in the .tthk disk 'ut ihe Observatoire de
with a larger sample. Acknowledgements. Based on observations taken 2

Haute Provence (OHP) (France), operated by the French CNRS.

eters — Stars: abundances —~

Stars: kinematics — Stars:

Key words: Stars: fundamental param
atmospheres — Galaxy: stellar content.
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framework of Galaxy structure Shain Plan. All
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INVESTIGATION OF LOCAL GALACTIC MAGNETIC FIELD
BY MULTIWAVE POLARIMETRY
OF INTERSTELLAR MEDIUM SYNCHROTRON RADIO EMISSION

V. A. Razin, E. N. Vinyajkin, A. M. Paseka, A. I Teplykh

Radiophysical Research Institute (NIRFI),
25 B. Pecherskaya st., Nizhny Novgorod, 605950, Russia
razin@narfl. sci-nnov. ru

Long:-term polarimetric studies of Galactic synchrotron emission carried out at the NIRFI haye
shown a possibility to sound the interstellar medium along the line of sight using the multiwave

measurements of polarization parameters in decimetre and metre wavebands. A particularly

?romjsing is to get information on the Galactic loca) magnetic field which is still badly in need so
ar.

. The report Fiiscusses the pf)larimetric data on the synchrotron radio emission of the local
;rl;terlzte.llar medn%m along. the ridge of the North Polar Spur, the bright part of the Loop III and
e North Celestial Pole in the waveband from 50 cm to 2 m. A map of the Faraday rotation

measure in the local interstellar medium h
as been - .
structure of the Galactic local presented which allows to determine a loop

: agnetic field. Rotation measures i ith takin
Into account of the ionosphere Faraday rotation. were deteriNped/ash °

The work has been done under

the financial support of the RFFT (Pro 02-16685)
and the Grant of the leading scientific school (No NSh—l483.200§.2) + (Project NoG2.0: ) !

‘ . ing af Present astro
Ton 1s that based op the consequent fr

Novae explosions (Burbidge et al., 1957

that were carried oyt b A ; y
G.A. . ccording to (Fowler, 1985 , the works
man) and devoted to Y G.A. Gamow and his collaborat; ( )

a’ppeared t() be Lhe b .
upon specific agty

group headed by Fowler. Depending
teniperature T3 — T/109 K ditions, and firgt of all the y Fowler p

K, the toncentration of free neutrons n, and
Fowler 1985): neutron capture jg reali i

, . as a rg €alized in two wse ; 57;
em=3 ang Ty, 6 Pid capture, or so-called r. ays (Burbidge et al., 19

Process, which takes place whep My, ~ 1020 +10%
Process, that requires Ny ~ 101 = 106 cm~3

rtance for the m i hysics
guchi et al. 2003) odern neutrino phy

_ - As it was shown (Rusov et al,
exi

stence of the slow wave of nuclear burning at the
can eliminate the problem, and

hep-ph/0402039) 16

boundary between the |;

- d observations», 2004 97
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fore solve the problem concerning the real spectrum of the geo—a.ntmeut.rmg.ld’];he:a(is:unsst

e itional geophysical phenomena (e.g. the Morgan plumes, geoTnagnetlc e m\{ . é
20m34add1t193 i gthe mantle) that can get their explanation within the discussed hypothesis d; 01:
e e mf the nuclear burning (Rusov et al., hep-ph/ 0402039). Nevertheless, accor % o
e e li/ 0402039) the crucial evidence about an existence of the slow wave of nufc ear
(RUS?V e't . hep;:pd with experiment devoted to the measurement of the energy spectrum o geo(i
bui’nmgtincs :\2:1(':1 fhe help of the multi-detector scheme (similar to1 thlat prese;lfaed Sﬁr('iaurgj{o;/fai :
Shaabe i i tineutrino at the large scale.

Shaaban, 2002)) allowing one to register the geo-an

I p
bl

imple t
presented in (Rusov et al., hep-ph/0402039), as well as simp o s o 10152 10™ em=? and

of the kinetics of this process.
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. ly
sharp-lined and slow
. — STARSP, SYNTHM.
f NIST energy levels are
i and REE lines are
nhanced

of som
ed in the spectra ¢
Lithium lines 6708 and 6103 were aﬂily;vo spectral synthesis codes

i ich resolution wit . on the basis 0
ﬁsitlﬁfggﬁz;g;%p?&ha database and lines .calculizzzi i splitting of Li & BB
used for lithium blends synthetic profiles mOdeumg'of line broadening are considered.
taking into account for calculations. Various Causisljthilun line profiles.

Lithigm abundance is proved by modelling of DOt
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OXYGEN ABUNDANCE DISTRIBUTION IN THE DISKS OF EIGHTH SPIRALS
Ruslan V. Shkvarun, Leonid S. Pilyugin

Main Astronomical Observatory of National Academy of Sciences of Ukraine,
27 Zabolotnogo str., 03680 Kyiv, Ukraine,
shkvarun@mao.kiev.ua, pilyugin@mao.kiev.ua

The study of radial distribution of the oxygen abundance in the disks of spirals has shown
that the real O/H distribution can be well represented by the single exponential function. As
usual,'the oxygen abundance is given in logarithmic scale. Therefore the oxygen distribution in
the spiral galaxies can be represented by the following equation:

12+ (g(O/H) =a+bxr, 0

where (O/H) is a ratio between the nu
' mber of oxygen and hyd i
distance r; a and b - coefficients of the linear relati%)n yohrogendatfins 7 tae galactocentri
The ; .
remarkall)lllglgns],i;(&fr sﬁui;es of the oxygen distribution in the disks of spirals show that there is a
e S in e oxyfgen abundance as derived from the spectra of HII regions situated
scatter is clui to t(;f: Iﬁlrelshgj tg;rlmes. Thefr o o doubt tha partially (if not entirely) such a
ical errors of the oxygen abund: o ‘
abundance determination it ic : o Xygen abundance determination. F >
the O/H distrislrlrtr;imtil? 115 s blII.lphmtly supposed that there exist an azimuthal Sylflinz;?;gi
: y 1.e. 1t 18 being usually su d . ) . ‘ y
distances should I imi ¥ supposed that HII regions with '
distances ‘have similar heavy metal content. In the reality. tuo 1 clo§e galactocent'rlc
galactocentric distance of about 10 kpc could be, ; ) .Y,al“o II regions, say having
» 10 principal, spatially separated by as

large distance as 20 kpc our
pc. Of course, such regions will evolve independently of each other, and

quite likely th y Wi ve di i ymmetry
ey will have different chemical composition. If azimuthal as t lo exist, thi
. Il I dO € r.ﬂt, t ‘S

We h ' 1
ave determined oxygen abundance using p-method for tl

;lﬁz\:,aﬁl;lt sglatlal distributions of oxygen abundance for
shov b € oxygen abundance distributions in

in the first approximation. The co X
NG.C 2903 galaxy. Those regions h v
their galactocentric distance. Withi
oxygen abundance are concen
This could possibly indi

1e 8 spirals. The parameters of
ach each considered galaxy. Obtained results
aCll Case possess an azimuthal symmetry, at

act group of the HII reg;
regions i 5 i
ave oxygen abundance (.3 - 0_4gl was discovered in the

n the NGC 5457 gal
trated within the sector wi

dex lower than average for
?X}’ the HII regions with the increased
th an angle raster of about 130 degrees.

out the azimuthal asymmetry in a certain galaxy

can be made on]
y
ate observational data

on the base of Very accur
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MOLECULAR TRACERS OF EJECTIONS AND OUTFLOWS IN MASSIVE STAR
FORMING REGIONS
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delling of molecular radioemission

ows from the massive young stellar
mission

pretation and theoretical mo
n ejections and outfl
11 be considered. These regions are revealed by e
increase of abundance in the regions affected

ing the formation of new stars.
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Results of observations, inter

in the lines of molecules experiencing considerable

by the shocks arising in the young stars and initiat
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Y. A. Uvarov, A. M. Bykov

Ioffe Physico-Technical Institute,
St. Petersburg, Russia

It is discussed recently that a high energy nonthermal radiation detecjced from Sogl;. SeI\iR;s
could be a direct evidence of an effective acceleration of protpns: and nuclell up to 8»11 eb g:lse )
10 TeV in these remnants. Modeling of this nonthermal rz.idla.tlon is very un;-)ortan eca
could give a valuable information about SNR and surrounding mter-s'Fellar medium. -

Based on our kinetic model of an electron acceleration by collmpn.less sh9ck waves ( ykov
and Uvarov, 1999) we studied the generation of an electron distribution functlor-l in the vicinity
of a shell-type SNR and applied our results to IC 443. We calculated the radiation spectrum
of this remnant in radio, X-ray and gamma energy ranges taking into account bremsstral}luyg,
synchrotron and inverse Compton radiation processes. We showed that the nonthermal radiation
spectrum of IC 443 can be described as a pure electron emission in all energy range.

We studied possible consequences of the second order Fermi acceleration of electrons on
magneto-hydrodynamic (MHD) fluctuations in the shell.
of a spatially nonhomogeneous electron distribution functi
distribution. In emission of IC 443 this difference could re
energy band ~ 10— 100 MeV that can be detected by upc
tions in this energy range could provide an opportunity t
of the MHD fluctuations in SNR 1C443.
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This acceleration leads to generation
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Recent observations indicate the abundant presence of

also a possible decay of super-heavy nuclei into the eleme

ments). The theoretica] evaluation of ancient atoms’ collj
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DISCOVERY OF HARD X-RAY SUBSTRUCTURES IN HOTSPOTS OF CYGNUSA

M. Baluciriska-Church®?, M. Ostrowski?, L. Stawarz> and M. J Church?+?
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We present results of a new analysis of the C ' i
xghigjh %}e X.-ray hotspots at the endsyof the jets Mza;fgngsf: c?;tl;z;s (;Ifa?dyngezlslsu?assl (;28? 0', iIcll
y dividing 1mages in two energy bands reveal not previously known st. t i fan
and spots, in which the hardness is significantly enhanced com il el fc?rm i
. pared with central re insi
;i;zgsiztiitgli dls:covered ha.rd arcs coi.ncide with expected hotspot bow shocks izgs;:;ii
ARSI 4 resi 1ilt§8 where jets may hl.t the hotspot structures. We demonstrate that these
Y, -blom electrons radiating b){ tl.le synchrotron self-Compton process. Instead
o ot th}; 251 e sources of the hard emission: thermal radiation of hot intracluster gas
O e O;Vi shlock and/or non-thermal synchrotron radiation of electrons accelerated
stonation bu%lttllls ghly perturbefi by Sl.IOCkS and shear flows. We favour the non-thermal
SN ,d e present .data are insufficient to perform solid spectral analysis of the emission.
bserve hard spots facing the central source possibly :ndicate a not finished jet activity stil
powering the secondary Cyg A hotspots.
y Acknou')ledgement-s. This work made use of the Chandra data
y the Polish Committee for Scientific Research by grant PBZ-K

ividual (Cygnus A)-X-rays: individual

archive; it was supported in part
BN-054,/P03/2001.

Key words: galaxies: active-galaxies: ind
(Cygnus A).
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and stellar mass black holes form a compact self-gravitating subsystem deep insifle the SMS. This
subsystem is short-lived in comparison with the host SMS and collapses ﬁne'l,Hy into the MBH:
Frequent NS collisions in this nearly collapsing subsystem are accompanied by the generation
of multiple ultra-relativistic fireballs. Ram pressure of multiple shocks produced by these fireballs
supports a quasi-stationary rarefied cavity inside the SMS, which is a suitable place for particle
acceleration. Only the secondary high-energy neutrinos escape from the SMS interior. The ac-
companying gamma-radiation is fully absorbed in the case of thick enough envelope. The formed
hidden HE neutrino source is short-lived and very powerful: neutrino luminosity may exceed the
Eddington limit for the electromagnetic radiation. The resulting high-energy neutrino signal can
be detected by underground neutrino telescope with an effective area S ~ 1 km? and can give the
evidence for MBH formation in the distant galactic nucleus. The duration of maximal activity of
the described high-energy hidden neutrino source is ~ 0.1 — 1 yr. in the galactic nucleus.
Acknowledgements. We are grateful to Bohdan Hnatyk and Yury Eroshenko for useful discus-
sions and comments. This work was supported in part by the INTAS through grant No. 99-1065.

VID is supported also by grants of the Russian Foundation for Basic Research No. 02-02-16762-a
and 03-02-16436-a.
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TeV/keV CORRELATED ACTIVITY FROM
THE GALAXY Mrk 501 IN 2002

Victor V. Fidelis

Crimean Astrophysical Observatory,
Nauchnyi, Crimea, 98409 Ukraine
fedelis@crao.crimea.ua

BL Lac object Mrk 501 is a point source of TeV gamma-rays and it is associated with the
elliptical galaxy at redshift 0.033. Its characteristic feature is correlated variability in the keV and
TeV energy bands on various time scales (Aharonian et al., 1999). Mrk 501 was observed with
the aid of atmospheric Cerenkov detector GT-48 between April and J uly 2002. After cleaning of
observing data on weather conditions a total of 11 hr and 40 m of source exposition were taken
for se_lection of Cerenkov’s flashes initiated by very-high energy (> 1 TeV) gamma-quanta from
COsInic rays ones.

I?uring observing period the source showed the relatively low mean flux on the level of ap-
proximately 46% of the steady flux in this energy band from Crab Nebula (Crab) with statistical
significance 4.73 0. However, the source exhibited two flaring states. In the first flare, occurred
May 16 (MJD52411), the flux rose up to 1.6 Crab at statistical level 2.33 o and in t,he second
og?’ OC.Cu”"ed July 8 (MJD5246_4), up to ~1.8 Crab (2.83 ). Distribution of TeV emission from
0 Ject. in May and July, the periods with most observed statistics was different. In May 13-17 the
intensity feature including flare was also seen in light curve in 2 ,-10 keV ener@ band }(Figure 1).

1 |--GAMMA
209 |[-+-RXTE Flare

g i
i E *{ ‘
0p ."' N

52408 52407 52408 52408 52410 52411 52412

MDD

parison between the light
ed by ASM/RXTE te

Arbitrary units
(=]
R

Figure 1: Figure 1. Com

(quick-look results provid curves of BL Lac in 2-10 keV energy band

am) and at E > 1TeV.

In July 2-17 the sour
ce underwent, g . _
keV and TeV energy bands. slow transition from relatively high state to low one in both
These results ma;

. y shed light
in the structure of t ght on the p|

1 Si 1 ili 1 . .
heir black holes envis ysics of variability in BT, Lacertaes and gain our insight

onment which believed to o
S.
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- AMMA-RAY OBSERVATIONS OF BL LAC
XRAY/G IN HIGH STATE IN 2000
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COLLAPSING STARS: FROM A THEORY TO THE OBSERVATION

Volodymyr Kryvdyk

Department of Astronomy, Taras Shevchenko Kyiv National Unwersity
av. Glushkova 6 08127 Ukraine
kryvdyk@univ.kiev.ua

thermal emission of the particles in the
osed. This emission is generated when the star mag-
netosphere compresses during collapse and its magnetic field increases considerably. The electric
feld thus produced involves acceleration of charged particles, which generate radiation moving in
the magnetic field. The particle dynamics and their non-thermal emission in the magngtospheres
of collapsing stars with initial dipole magnetic felds and a certain initial energy distnb\}tlm.l of
charged particles in a magnetosphere (power law, relativistic Maxwell, and Bo'ltzmann Ch'Stl'lbu—
tions) are considered. The radiation flux depends on the distance to the star, its magnetic field,
fect can be observed

and the particle spectrum in the magnetosphere. The e 'by means ‘?f modern
The radiation flux grows with decreasing stellar

instruments (radio, X- and gamma- telescopes). L1 o uration equal to
radius and frequency and can be observed in the form of radiation pulse with duration eq

the stellar collapse time.

The test for search of collapsing stars using the non-

magnetospheres of collapsing stars is prop

Key words: collapsing stars-particle acceleration—nonthermal emission.
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REVIEW OF UK DARIK MATTER SEARCH AT BOULBY MINE UNDERGROUND
FACILITY

Igor Liubarsky

Astrophysics Group, Imperial College London, Blackett Laboratory
Prince Consort Road, London SW7 2BW, United Kingdom
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UK Dark Matter Collaboration (UKDMC) has been conducting Direct Search for Galactic
Dark Matter at the Boulby underground facility in the North of England. The main component
of Dark Matter is believed to be a WIMP, most likely a neutralino predicted by SUSY models.
The main thrust of the collaboration has been the use of Xe targets both liquid and gaseous. This
talk will give a review of the techniques used by UKDMC and latest limits from single phase liquid
Xe detector. Also future plans for dual phase Xe detectors and Xe TPC detectors will be discussed.

GAMMA-RAY FLASH FROM RELATIVISTIC SHOCK BREAK OUT AT THE
SURFACE OF HYPERNOVA STAR

Volodymyr V. Marchenko!, Bohdan I. Hnatyk?

Astronomical Observatory of Taras Shevchenko Kyiv National University

l Observatorna Str. 3, Kiev 04058, Ukraine
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The hydrodynamics and
of Hypernova star (Woosley
of hydroclynamica]ly accel
etc.) are estimated ang
is considered. Particular]
collisions (Berezinsky et 4
detection of such Hash by

observational signatures of relativistic shock break-out at the surface
et al., 1999; Tan et al., 2001) are investigated. The characteristics
eraFed external layers of star (energy spectrum of accelerated particles
an interaction of accelerated particles with the circumstellar medium
y we analyse a gamma-ray flash as a result of inelastic proton-proton

L, 1996). The Parameters of the flash are calculated and a possibility of

current and future Space missions is estimated.
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EVOLUTION EFFECTS FOR QUASARS AND GALAXIES WITH JET STRUCTURE

Alla P. Miroshnichenko
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We determine the key physical characteristics of quasars &ndi galaxie§ wit_h. jet structﬁhié)l:;
the observed data. The analysis of relationship of radio an.d optical 111m1n9§1t1estup21§hr()eds s
carried out for these objects. We estimate the hfetirge of jet soufce? by d}x erent m .
we study the relation of spectral indices of objects with cosmological epoch.

E
COSMIC RAYS, STRUCTURE AND PHYSICS OF THE HELIOSPHER
Leonty I. Miroshnichenko

IZMIRAN, Troitsk, Moscow Region, 142190, Russia
leonty@imm’mn.troz’tsk.m

about the physics of Cosmic Rays (Galactic

In this review much of the current knowledge ¢ Rays) is bricfly surveye d. Bspecially

Cosmic Rays, Solar Cosmic Rays, and Anomakf)uCS} ?aoctic Cosmic Rays (GCR), the termination
a.
addressed are the local interstellar spectrum o

; i tic
. f the heliospheric magne
i lume, the structure o - t the
boundary of the modulation VOIS, ‘osphere, the variation 0
;i?gl{ailzld ;t};e&l;?ircation fory particle propagation wwhlndthe (})inlroige zolar cycle (Heber, 2001).
: ics of heliospneric boundary ovel »% Fichtner, 2001).
ameters and dynamics of he | interest (Fic ' ;
Kotpéiazlor?tg ag t}fe frknomalous Cosmic Rays (ACR) are of spe;]l?ed heliospheric shock, which
Th \ t)‘L ’ ticles are, most probably, accelerated at the s0-C
ese energetic particle ,

. ’ oL ) iosphere, the
terminates the supersonic solar wind expansion ing a description of the heliosper®,
Aft tation of the general scenario embr acmg.c and the relevant observations,
basi o ac'l.presen é} ing the existence of anomalous cosmic rays.c ray component are identified
thelc para 1gg111 . ecgteld to the physics of this particular cosml enitor as well as descendant
a dHcllém Pfod ?mz Cto 11111 To this end, the characteristics of th.e proind energetic neutral atoms,
nd discus etail. ’ ke ns :
Particle > 11?' ic. interstellar neutral atoms, pick upUlO &;theoretica.l perspective, &5 far
and th popfuC?ClIO{nS7 .d. scribed from an observational as well a5

ose o are de

as they are related to heliospheric research.

. the 1980s inside 4 or 1
Extrapolating the gradients observed during th oo and C ings, 1999). The Voyag
source led to a best fit shock location of 845 AU (Sto umim

i 2005.
~ ination shock by 2
th the termina '
ajectory suggests the possibility of on® oF T encount?tisdvlvilnk between basic (plasma) physics
- Telegancfgof heliospheric ph}‘ISiCS & A Ou‘t‘ . a/bwd’c’ for some astrophysical concepts.
and (extra-heliospheric) astrophysics as well as a “test De

9 AU outward to the shock
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EVALUATION OF THE DISK PRESENCE IN AGNs

L. S. Nazarova

Euro-Asian Astronomical Society EAAS
Universitetskij pr. 18, Moscow, 119899
lsn@kzn.ru

Analysis of the UV and optic spectra of the active galaxies 3C 390.3 and NGC 5548 shows that
the observed line ratios for the broad components of lines CIV/La and La/HfS can be accounted
for by two system of clouds. One corresponds to the high ionization line zone with an electron
density 10° ~10'°%m=3, located above an accretion disk. The other system corresponds to the low
ionization line zone which is probably part of the accretion disk and which has a higher electron
density 10" — 108cm=2. Thus, profiles of Balmer line Hp represented by tree components: -
central narrow component emission from NLR; -broad component emission of low density gas,
located above disk or in a conical gas stear and -broad component emission from the disk at a
larger radius and with the density, N, = 1012 — 10133

. The contribution from an aceretion disk is less than 40% for in 3C 390.3 and is about 80-90%
in NGC5548. The shape of line profiles in both galaxies is discussed.

ELECTRON INJECTION AND ACCELERATION ON THE SHOCKS OF
SUPERNOVA REMN ANTS

Oleh Petruk!, Rino Bandiera?

! Institute for Applied Problems in Mechanics and Mathematics
Naukova St. 3-b, Lviv 79000 Ukraine
petruk@astro. franko. lyiv. ua
Osservatorio Astrofisico di Arcetr
Enrico Ferm; 9, Firenze 50125 Ttalia
bandiera@arcetr. astro.it

Largo

ally accepted, the question “how does an electron
bject of ongoing discussions. This is the ” injection
on of particles which are able to be involved into

ace ains open and is the sy
Problem”, e determination of the distribyt;
the acceleration process. Th

Bell: 1978, MNRAS, 182, 147

Key words- ISM:
M: Supernova remnantg — acceleration of particles
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RESULTS OF FLUX DENSITY MONITORING OBSERVATIONS OF
EXTRAGALACTIC RADIO SOURCES AT 22, 37 GHZ ON RT-22 CRAO AND 102
MHZ RESEARCH PROGRAMS OF ODESSA OBSERVATORY ”URAN-4" RI NASU

M.I.Ryabov!, A.E.Volvach?

1Odessa observatory "URAN-4” RI NAN U, Pushkinskay str.87, Odessa 270011 Ukraine
astro@te.net.ua
2 Radio Astronomy Laboratory of CrAO, Ukraine, volvach@crao.crimea.ua

The observations of millimeter wave emission variability of extragalactic radio sources may give
important information about active processes in their inner parts. Millimeter wave observations
of extragalactic radio sources were started at the 22-m Crimean Astrophysical Observatory radio
telescope in 1973. Since 1973 over 10000 observations of some 140 sources have been obtained.
The data are between 1990 and 1996, and combined with our earlier published data they form a
23 year database. As extended monitoring programs have demonstrated, there are unpredictable
outburst, quiescent periods, minimum flux levels and secular trends. It follows from analysis that
the flare evolution can be divided on 3 phases: rapid flux increase; plateau when the flux relatively
constant; slow intensity decrease. It is not found significant differences in the flare evolution in
various optical classes of radio sources. The Odessa observatory of Institute of Radio Astronomy
NAS Ukraine long-term flux monitoring of extragalactic radio sources have been made at the
DKR-1000 radio telescope of Pushchino Radio Astronomy Observatory of Astro -Space Center of
Lebedev Physical Institute at 102 MHz. About 20 sessions of the observations of over 80 compact
and extended radio sources have been obtained in 1984 -1985, 1988 - 1992 and 1996 - 1998. In
this paper we present the comparison of the data of two independent observatiox.ls programs. an
activity of radio sources has been take into account and the flux variability with the delay time
at millimeter and meter wavelengths has been considered. It was possible as the result of more
duration of RT-22 observations. 3C 111, 3C 216, 3C 273, 3C 279, 3C 380 and 3C 454.3 radio
sources were most extensively observed at high and low frequencies. They were in a various sta.ge
of activity. The data of monitoring was the best at high frequency. We have calculated the relative
units of the flux density for comparison of observations of sources at RT-22 and DKR—lOOO. .

Using monitoring of sources at high and low frequencies, the preliminary analysis o? the vari-
ations in radio intensity shows differently changes. Probably for each source depending on’lts
structure and the activity, there is ”script” of development of bursts from high to l.ow frequenC}es.

There can be various displays of the variations in radio intensity a.t_low and high frequencies:
1) the 2 year delay in the variations of flux density from high frequencies to low (source ?CQ?Q);
2) the quasi-synchronous variations of flux density, when the bursts are .ob.served at high afld
low frequencies (source 3C454.3); 3) the independent displays of the.vanatlons of ﬁu;.( density
at low and high frequencies, when the variability of radio sources at low frequgncy is caused
”scintillations” of the flux density of the inhomogeneous of the local inter‘st'ellar medium. -A further
joint program of the observations at meter, decimeter, centimeter and millimeter for detailed study

of the variations of flux density of AGN is planned.
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MOTION OF THE RELATIVISTIC PARTICLE WITH POSITION-DEPENDENT
MASS
AND DEFORMED HEISENBERG ALGEBRA
I. O. Vakarchuk

Department of Theoretical Physics, Ivan Franko Lviv National University
12 Drahomanov St., Lviv, UA-79005 Ukraine
chair@ktf. franko.lviv.ua

The motion of Dirac particle in Cuolomb potential with position dependent mass m(1 + a/r)

is ivestigated. Here r is radial variable, a is unit of length, a < Ee?/m?c4, F is energy of the
particle. The exact energy spectrum reads:

mc2 ma (67 2 mca 2
E= 2 ) -
T+ (a/n)2 | W22 € T (n*> <ﬁn) ’

a=e?/he, n*=n,+0* 41, n,=0,1,2,.

.oy

2
z*=\/(j+1/2)2+<T) —az_—i%, J=1+1/2, 1=0,1,2,...

At @ — 0 this result is transformed into the well known one.
} The motion of the particle in the field 7 = U(r) in a space with coordinate-deformed Heisen-
verg algebra when the function of deformation f = f(r) satisfies the condition r?U'/f = const

is aJS(? studied. The prblem is reduced to the radial equation of the nonrelativistic problem with
effective potentia] energy:

e Gl (TR ey ey

W f E 2 2
+—Lp gy £ U E? —m2cA
g’ g = g px) = T ).

In particular ap interesting case

when U = const (=1/r 4 o) ppears for the deformation function f = 14+wvr? (vis <?ous tant)

h? g2 A B 2
omde? T | T + —tan(z _
2777, Cl.’L %t&n(l‘ﬁ) \/;tan(l\/;/_) + C} X EX7
1

T=-_
\/Darctan(r\/z?), 0<zvv< g,

A, B,C depend
! pend on the parameters of the initia] problem and the quantum number j.

Key words: def,
eformed algebrag, Position-dependent mass, Dirac equation, Coulomb problem.
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FROM ASTEROIDS TO KUIPER BELT OBJECTS:
AN OVERVIEW OF PHYSICAL PROPERTIES

Irina N. Belskaya', Antonella M. Barucci?

Institute of Astronomy of Kharkiv National University, 85 Sumska str. 61022 Kharkiv Ukraine
Irina@astron.kharkov.ua
2 Observatoire de Paris, 5 place Jules Janssen 92195 Meudon France

The recent discovery of trans-Neptunian objects (Jewitt and Luu 1993), called also Kuiper
belt objects, has opened new frontiers in the Solar system study. These objects are believed to
be the most pristine bodies from the formation of our Solar system. Their study has rapidly
evolved in the past few years, which let us to overview their physical properties and compare
to well-studied asteroid belt. At present more than 940 objects beyond the orbit of Neptune
have been discovered and some information about their physical properties are available for about
100 objects, mostly broadband colors. Diversities and similarities in physical properties of minor
bodies orbiting at different distances from the Sun will be discussed. ‘The most intriguing property
is the large diversity of surface colors and spectral characteristics of trans-Neptunian objects and
Centaurs. They present the widest color range among Solar system objects. In the diagram
of the broadband B-V and V-R colors trans-Neptunian objects are spread-out while asteroids
and cometary nuclei are clustered. The attemps of first taxonomy of trans-Neptunian objects
and Centaurs have been made using the same methods as for asteroid taxonomy (Barucci et
al. 2.001). Information on the surface structure of trans-Neptunian objects and Centaurs can be
obtamec.i from studies of their brightness and polarization phase dependences. First measurements
?jr”;?izitgdfphas: de[;@m?ences of the‘se ijects have shown the largest phase slope ever observed
ob'ecyts (Bol alfa system bodies. It may indicate a high po.rosity of the regoliths of trans-Neptunian

. ciskaya et al. 2003). Available data on physical properties of Kuiper belt objects are

still very lu?ﬁted but they have given the first evidence that their composition structure is far
more complicated that originally suspected.
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THE NEGATIVE POLARIZATION OF LIGHT SCATTERING
BY COSMIC DUST AT SMALL PHASE ANGLE

S. Yu. Bondarenko, A. A. Ovcharenko, E. S. Zubko, Yu. G. Skuratov

Astronomical institute of Kharkov national university
Sumskaja st., 35 Kharkov, Ukraine, 61022
syb@astron.kharkov.ua

The linear polarization of light scattered by dust cometary atm@sphﬂes and planetary sutr-
ase dependences, negative polarization branches. It allows us to
hysical mechanism. Results of our

' how that
laboratory polarimetric measurements of structural analogs of the planetary regoliths s

the mechanism could be single-particle light scattering 1.3)’ particles Off”f i;l ﬁ:nsileasp Zogkg;?p
surements carried out by laboratory photopolarimeters in the ra.nghe © pe d for tl%e measurements
t0 60°. We studied the powdery samples. These samples werede£}r :lzeutsjmversity of Amsterdam.
of scattering matrix of single particles by an instrument located 1m

. i nsisting of the
The polarimetric phase dependences of single particles and particulate surfaces co &

particles are qualitatively similar to each others.

R)
ETS C/1999 S4 (LINEA
N OF SPECTRA OF COM

COMPARISO AND /2002 C1 (IKEYA-ZHANG)

V. Kleshchonok
Larysa S. Chubko, Klim I. Churyumov, Igor V. Lukyanyk, Valery
| | " ;onal University
Kuiv Shevchenko Nationa :
ByObserva.toma, Kyiv 04053 Ukraine
chubko@observ.umv.kzev.ua |
(Linear) and C/2002 C1 (Ikeﬁa-
999 S4 (LINEAR) were obtained with t'ht-,;~1 egk:)esee;
CZ/;iss reflector of the S%me;l;h;ﬁs%ox;%?&cbetaﬂed
Pirkuli) on July 2 23, <
(Mounz C1/1999 4 (LINEAR) was l.nade. E?iizgof
iy ly 21 and 23, 2000 during Sp ¢
e o e :at /1999 54 (LINEAR) were sof
f COI'D alled on the 1-m 7eiss reflector o
oy 6/27 and 27/28, 2000-
t C/1999 54 (LINEAR) v{as.n.lade%
analyzed. The peculiarities 0

1999 54
Some results of comparison of spectra of the two C/

Zhang) are presented. The spectra of Com,)et
spectrograph (and CCD) installed on the_’ 2-m
vatory of the Azerbajan Academy of Sciences
identification of emission lines in the Spe?tr.a °
in the lists of the identified spectral em188110ns ectra O
the cometary icy nucleus are discussed. The ﬁf and CCD)
obtained with the UAGS spectrograph (long Shn Arkhyz)
the SAO of the RAS (Northern Caucasus, I:,Illz spye
Detailed identification of emission lines in th€ 2000 are ' The
27/28, discussed.
Changes in the spectra on July 23/ Zi’ 26/:;;2? conietc/ 1999 54 (Ll_gf; ?Iigy?Zh;g) obtained
. ; in the sp 2002 . . -
(r:onlfta.ry lummescenfc C(intmm]l:j:;ion optical spectra of comeéQ{l ermo Haro Astrophysical OI.JS(lert
0?18 Mt § 0; S;ggg’ of I;lmid i—r;es (Z)f the 2.12 - m reflector of th‘é3 ucle NH2, CO (Asundi and tt)rli)' en
. 9 with the he 2. , CN, NH2, L& - distributio
vator ya,r, di Wltd E(znissli:)on lines of the molecules C2, the basis of the intensity (.hstrl 3 life
X y are discussed. - Jentified in these spectr: On £ the velocities expansion an
ai)?dS)t’l ancll H20+ weretldefrla;h o C2, C3, CN emission hﬂf:ra of two comets is discussed.
\ . o ’ . e
t;irnei of1 etl?elste ﬁiiijlizcweri determined. Comparison 7 ion. life time.
' . f expansion,
Key words: comet, spectra, emission line, velocity 0
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SCALE-SIMILARITY STRUCTURES ON THE ACTIVE SUN
0. V. Chumak

Sternberg Astronomaical Institute of the Moscow State University
Moscow, Russia
Email: chumak@sai.msu.Tu

Entropy, information, fractals, and fractal dimensions today these notions are used in all nat-
ural science, economics, medical and other, and in the same time they have some magic tinge and
cosmic beauty. Owing to their universality and outstanding effectiveness for study complicated
systems and processes of various natures, these notions and the corresponding methods gain big
popularity in the last decades. Hundreds of special papers devoted to fractal time series analyses
only are issued every year. The entropy-fractal parameterization in complexity systems identifi-
cation is the other important field for application of these methods. Stochastic self-similarity in
solar activity phenomena is discussed in this report. The next results are shown and discussed:

1. It is shown, that the fractal dimension extracted from correlation between magnetic flux
and its cross section (by photosphere) area is time invariant for a solar active region (AR) as a
rule. But fluxes in polarities in the same AR can have various values. So the fractal dimensions

in polarities, obtained in such a way, one can use as the good parameters for ARs quantitative
classification.

2. Solar spots umbra fractal dimension is obt
physical mechanisms of solar local
value dimensions, are discussed.

3. Multi-fractal nature of ARs magnetic fields was con
scaling properties: it is shown, that the Hausdorf dim
information and correlation dimensions shows different
sequences of these results are discussed.

ained with ’area-perimeter’ method. Possible
power magnetic fields generation, which able to realize such

foried with study of their Reni entropy
ension is near to the cover dimensions,
values on the different scales. Some con-

was found time periods with different persistence and

no TS ~ I . :
D persistence scales. These results can be of interest for everybody who deals with retrospective

analyses and Wolf series forecasting.

9. Higuchi method w
shown, that the fract
index, whic}

&5 used for study of Solar X-ray flux variations (by GOES data). 1t is
e al dimensions obtained with this algorithm, can be used as a good X-ray
AXes Into account not only integral level of the flux, but also its time structure. The

main aim of the report is ¢ ' . igati
o o o procesé)es‘ o show fractal analyses methods possibilities in field of investigation of
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SPACE MISSION ROSETTA TO THE NUCLEUS OF COMET
67P /CHURYUMOV-GERASIMENKO:
GOALS, SUCCESSFUL START AND FIRST OBSERVATIONS

Klim I.Churyumov

Kwyiv Shevchenko National University
3 Observatorna, Kyiv 04053 Ukraine
klim.churyumov@observ.univ.kiev.ua

On March 2, 2004 Rosetta space mission successfully started from the Kourou cosmo'drom Wllzﬁ
v-Cerasimenko. Upon entering orbit around the nucleus observations

e vome i it j s towards the Sun. A lander, named
be made as the comet becomes more active as 1t journeys towar e et On
Philae, will be deployed and attempt to make tl?e first ever cc?ntrg eSce zthOOgS e
its 10 year journey Rosetta will fly-by two asteroids — 2867 'Stems in t’Spn.u(:leus‘ e e
in Jul&r 2010. Rosetta will be the first spacecraft to orbit a }iorr'xener e ystom, Rt
first spacecraft to fly alongside a comet as it heads tc.>wc.mrdsht_ e mﬁozen e sformod
will be the first spacecraft to examine from close .proxumty o;v 6a7 P/Churyumov—GeraSimellkO,
by the warmth of the Sun. Shortly after its arrival at Come T iown an  comet.
the Rosetta orbiter will despatch a robotic lander for.the ﬁrs; c':tOI}mageS O et's surface
nucleus. The Rosetta lander’s instruments will obtain the lrls Slolar - stem. The ain goals
and make the first in situ analysis of the relict matter ofl tt emjnation S mamic propertis,
of Rosetta are: 1. Global characterisation of tl}e n.ucleus, hce lezmical mjnerajogical - nd isotopic
surface morphology and composition; 2. Determination of t 1e Cﬂl' ; De;;ermination “f the physical
compositions of volatiles and refractories in & cometary nue Zuz(,)m.etaxy e Jeus; 4. Study of the
properties and interrelation of volatiles and refractories 1n a

he inner
: f the nucleus and t

- the surface layer o : o of
development of cometary activity and the processes Hii on of asteroids, including determination O

. isa, : hem
coma: (dust/gas interaction); 5. Global characteris tion.stages of implementatlon.'S(-)me of ht o
dynamic properties, surface morphology and compositoh falls into several distinct phases:

. , - ission - .+ _ March

He carrying out while others are belLe pl%lmed.sisrfhel\ﬁrch 9005. Mars gravity asslstberN‘gz(L)BQ

. as — pang & ) . _ ermn 9 .

Launch ~ March 2, 2004. FHSt. Barth gravlt){ 07. Third Earth gravity assist Nove oy
2007. Second Earth gravity assist - November 20

vre —
January 2014 Rendezvous manoeu

' i it hi ion = ihelion Passage —
Enter hibernation — July 2011. Exit hibernation = . B ber 2014. Perihe :
2014. Glogar-llal\f;;mng Z August 2014. Lander Delivery Noveﬂ(lm the OSIRIS camera system,

ril 0 _
August 2015. Ead of Mission ~ December 2015. O3 08 f comet C/2002 T71(11”_J[‘III\SI)E‘:}:r)e
which was scheduled for commissioning on that da,tC,R etta (ALICE, MIRO and VI. e
Later that day, three more instruments oul board ost The four instruments fook unali from
activated in pa;allel to take measurements of the comet- different wavelengths,

. aud t&ll in -n t;he
dy its corna molecules 1
spectra of Comet C/2002 T7 (LINEAR) to study ured the presence of water - section
Wtraviolet to microwave. Rosetta successfully meas

d nucleus and
: ing a pronounce - lue
tenuous atmosphere around the comet. The 1Mage S?f\‘;l;ies pwas obtained by OSIRIS in
of the tenuous tail extending over about 2 million kilo

he spacecraft and all instruments
light. This first check-out worked flawlessly an
are functioning well and in excellent shape-

d showed that t

Gerasimenko, relict matter-

Key words: Rosetta, comet 67P/Churyumov:
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NEWS FROM MT. DUSHAK-EREKDAG OBSERVATORY. II

Tatyana N. Dorokhoval, Nikolay I. Dorokhov!, Sejitnazar Mukhamednazarov>
Gulnara Tadjibayeva3 ’

1 Astronomical Observatory, Odessa National University
T.G.Shevchenko Park Odessa 65014 Ukraine
ik g . ’ tnd@te.net.ua
- _fgz czentzﬁc Council of Prezident of Turkmenistan 744005 Ashgabat, Gogol str., 15
ational committee on Hydrometeorology at the Cabinet of the Ministers of Turkme;n'stan
744005 Ashgabat Azadi str., 81

Obsze (;OHtlI(llée thzlsifies of reports about the working progress at the Mt. Dushak Erekdag
vatory (Central Asia, Turkmenistan, longitude 58 D E i ‘ )

92000 m). We o vall, long , latitude +38 D, the altitude abov
The 08) A teelg;;;e the IfleX meteor(?loglcal data as assemblage of the site sky’ seeing researcherse
the sit.e During 3881020038 ti}ODO;T;lca] Observatory, Odessa National University is installed a.t.

' ' - 1e telescope with the tw L
a,stelr‘(l)selsmologlcal campaigns and 2 cooperative progr&ammStazsPMT photometer participated in 5
1€ experi :

— can reaks in the d isti X
directions of . 1e data of existing networks. iti
ot b researches of low .amphtudes pulsating and binary sta.rsgand vests Th'e o

o (})'b eans of photometric observations are continued vestigat g
1e Observator NP . .
y was initially projected and built as a large-scale site for astronomical obser

vations and we propose to in i
/0 involve it to t
by the modern CCD detectors, he total globe network of the middle telescopes equipping

K ) L
ey words: Observatories, Instrumentation

TIME-RESOLVING MONITORING OF V603Aql

Tatyana N. . i
a N. Dorokhova! Nikolay I. Dorokhov', Ivan L. Andronov?

' Astronomi
mical Obsematory, Odessa National University

T.
G.Shevchenko Park Odessa 6501 Ukraine
tnd@te.net.uq

2
Astron
omy Department Odessq National University

T.G.She ;
G.Shevchenko Pork Odessa 65014 Ukraine

The test photom
. . etry of catacl i :

with a time resolyt; clysmic variable V§(
_ ion from 0.2 sec. + 3 Aql(Nova Aquilae 1918, V= d
B during 5 nj -4 8eC. t0 1 sec of quilae 1918, V=11.64, Be/sd)

ghts of June-Jy] - 18 presented. The ob i i ’

Erekdag (Central Asia) wit;ll Yy 2003 (about, 4 hours per night) weo Segva.t ions in Johnson’s filter
of Odessa the two- star high speed photo tre obtained at the Mr.Dushe
meter attached to 0.8 m telescope

Key words: st .
- Stars: individyag]:
ual: V603 Aql, stars: novae, cataclysmic variables
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THE CONNECTIONS OF BINARY MAIN BELT’S ASTEROIDS WITH RESONANCES
L. G. Karachkina, V. V. Prokof’eva

Crimean Astrophysical Observatory
Nauchny 98409 Ukraine

It’s known, that about 1% of all Main Belt’s asteroids are binary. Practically all of them are
members of asteroid dynamic families. It was considered the connection between mean motions of
known binary asteroids and resonances produced by large planets of Solar System. It was shown
that the most part of binaries is disposed near resonances of different orders.

MODELING OF COMETS 95P/ CHIRON’S AND
29P/ SCHWASSMANN-WACHMANN'S LIGHT CURVES

Natalia S. Kovalenko™?, Klim L. Churyumov*?, Igor L Luk'yanyk'

1 Kyiv National Shevchenko University

Observatorna 8, Kyiv, Ukraine

2 Kyiv Planetaium

Velyka Vasylkivska 57/8, Kyiv, Ukraine

nkovalenko@observ. univ.kiev.ua
riodic comets 95P/Chiron
and correction of their
tburst activity of these

Photometric data from ICQ were used to build light curves of dista'ni_? pe
(Centaurs object 2060) and 29P/ Schwassmann- Wachmann 1. Rewvision

photometric parameters are made. The connection of the brightness ou

. . and mass of 95P/Chiron,
obj i : ivity is di d. Published data about size an _
jects with the solar activity is discuss® allow us to model the integral brightness profiles

W com es. and light curve : ss prof
and to com}?z;.rip(zizril iiie:;tﬁlrob,servatiognal one. Among mOfiel par-amcfters areosflzéh?rljilbégg
of coma particles, chemical composition, geocentric and heliocentric ﬁstan«gecsentams o
parative analysis of physical characteristics of distant comets 95P /Chiron

29P /Schwassmann-Wachmann 1 is carried out.
etric parameters, solar activity.

Key words: comet, light curve, photom
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of this component presumes the construction of a large number of cross-sections for the meteoroid
formation formed in the parent-body disintegration. This model allows one to assess a degree
of expected danger qualitatively and to a certain extent qualitatively in the Earth or artificial
body passage through a given space area or an expected catastrophic situation in the Earth’s
biosphere. This paper presents the analyzed results of formation and evolutionary development
of meteoroid complexes of some comets for the whole period of their life cycle know at present
The principal method to achieve this goal is simulation based on a universal computer model of
meteoroid complex formation and evolution and analysis of simulation results and their compari
son with available catalogs of observational data on specific objects. This allows one to concli d_
on the orbit form and the nature of a meteoroid stream accompaning the comet when it et
around the Sun. Different criteria accepted by scientists as a measure of orbit h  of tme
e the S generality of two

: ies are used' to analyze these complexes. Presented are also the Dg H, Dp and Dj cri-
ger—la?);lgsenTclEzc:les for different veloc1t.1es. of matter eje(‘:tiog at the points of true anomalies within
A pper §nd the lower limits of these criteria for the studied meteoroid complexes
PP g at a given time moment are assessed for the Halley, Tempel-Tuttle, Giacobini-Zinner

and Pons- Brooks comets. The work i :
the * Astronomy” great, is supported by the regional RFFI-grant N 05-02-97244 and
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[DENTIFICATION OF EMISSION LINES IN THE SPECTRUM
OF COMET C/2002 V1(NEAT)

Igor V. Lukyanyk, Klim I. Churyumov, Larysa S. Chubko, Valery V. Kleshchonok

Kyiv Shevchenko National University
3 Observatorna, Ky 04053 Ukraine
iluk@observ.unwv.kiev.ua

The result of identification of emission lines in the spectrum of C/2002 V1 (NEAT) are pre-
sented. Two middle-resolution spectra of comet C/2002 V1 (NEAT) were obtained with the
(and CCD) installed on the 2.12-m reflector of the Guillermo Haro Astrophysical Observatory in
Cananea (Mexica) on Jan. 27, 2003 (at 2"6™ and 9h37m UT). Comet was at r=0.78 A.E. and
A = 0.924 A.E. Total visual magnitude of comet was 5.5™. Detailed identification of emission

lines in the spectra of comet C/2002 V1 (NEAT) was made. Emission lines of the mole(fules C;‘.Z,
d in these spectra. On the basis of the intensity

C3, CN, NH2, H20+ and others were detecte Onth o
distribution along the slit of the spectrograph in G2, C3, CN emission lines we also determine
the velocities expansion and life times of these molecules.

Key words: comet, spectra, emission line, velocity of expansion, life time.

OF THE HYPERBOLIC METEORS ORBITS

STATISTICAL CHARACTERISTICS

Alla K. Markina, Lyudmila Ya. Skoblikova
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during the period
to detect some
ditions of an

The orbital elements and parameters of the interstellar IIlOt‘lOll oflélgt];i)r;c;h
from the DMS (Dutch Meteor Society) Photographic- and Video with the aim
from 1982 to 1999 (Photographic) and from 1991 to 2000 (Yldeol' o The con
peculiarities which are typical for interstellar meteors were investig
approach of their orbits with the Earth were defined.
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The position of a detail on the planet image is determined not rela’c‘ive t'o.the ccnter of. the planet
geometric disk, but relative to the center of an illuminated part of_ its visible disk, which permits
the planetary phase influence to be excluded. With the help of the given method the planetocentric
coordinates of albedo details on the images of a Mercury and Mars derived from ground telescopic
observations were determined.

The formulas for determination of planetocentric coordinates of some basic points of the j|-
luminated part of the visible disk of a spherical planet, in a projection to a picture plane, are
derived. The formulas do not require attraction of auxiliary coordinate system, in spite of the
fact that they are deduced from general expressions using this coordinate system.

Acknowledgements. The authors are thankful to anybody who has read this contribution to
the end.
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PHYSICAL MODEL OF THE ORBITAL MOVEMENT OF THE JUPITER
SATELLITE SINOPE

Nikolai V. Ostrovski

Vyatka state university
Dzerzhinskogo str., Kz'rov0~Chepets/c, 613046, Russia
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fl he ph‘ys-ical mod.el‘s of orbit y body have limited application. On the
one hand, it is very difficy]t to take into account a]] effe

cts of gravitational interaction in complex
systems. o .
“i'ihe:l; t.'lll'x'eqrjefore the physical models cannot compete on accuracy of calculation of ephemeris
o atistical models. On the other hand, the known equation of world gravitation of Newton
e Ezfmcolrreiponds cnly to gravitational interaction of two bodies. With its use it is impossible,
graVitati(I))ne, ']?hexp-l&{? & movement of the Moon around the Earth, as the Moon is in sphere of Sun

- The similar sityat; . ) . . |

and Sinope, In the ar situation exists and in case of the external satellites of Jupiter: Pasiphe

svet work s used the original equation for the description of gravitational

interaction in system of man i
. Y bodies (for syst A les it i . ewion
equation) (Ostrovski, 2003): ( P oo Bodies s converted in the N

al movement of heaven]

Thi FlQ:mel/Tlngm/éi,

1S equation eliminates the know .
VI contra

model are needed the dyn ntradiction,

mocel o amic characteristics of nodes

e 10wn. Therefore the given model cannot have a, stri
ow ¢ i

! $ to analyse influence of the various factors on g, m

shown, that ap Sinope orb

T = 0,28) for isolateq : Stlt, d;scr.lbed in known parameters (T = 758 days, Rppiq = 2,37 1019,
in case of the Moon res}:utem uplter-S1nope cannot exist. The influence of the Sun, as W‘*u "
depend on a corpe ,b " to osculating of an orbit, as its parameters in each moment of time

I between radius-vectors of the Jupiter and Sinope. If we ”start” a body on 2

For construction of adequate physical

ovement of a body. First of all, in work s
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s

. cular orbit with radius, equal to average radius of Sinope orbit, for one rev.ol.ucion its crbit
fat e S o from 0,05, if the body was in ”full moon”, up to 0,08 for an initial longlt'ude
gets eccentrl;llty inﬂuence c’)f orbit plane inclination to the ecliptics plane is various for a various
9.0 degreeS-f 1eOdes line. So, if an initial longitude of descending node concerning a radius-vector
Slft ltlk?t]?lll;itg: tie wound 'to z’ero, eccentricity for one revolution varies in a ffﬂ;gi from 0,0511;‘?;;;
of the . . 3 degrees, the range of change eccentr
O, 67 imt]a%)lg?glguOC;eSOfT(‘ilf:Cégﬁiiloggrigsir?gs togTa corner of an inclination 90 degrces,
S t018’0 de: 1"ees. Accounts have shown, that to an orbit with average orbital period
(for 100 terrestrial Vearf), eq.ual 758 days and inclination fﬂqual 150 dig‘ieesi’ll Cgﬁ?gguﬁgﬁﬁ

i 9.100 m. Herewith average value of eccer.ltrlCIt)’ of an orbit W g ! What it was
e line of units makes a complete revolution for 29000 terrestrlcl ays. termined
0,40)., and the 1r11eto uhemeris of Sinope it is necessary to know rather prec1scly in a de :race
pow:ﬁ toof :?111(1:: iiseli?;ar and radial speeds, length of a radius — vector and situation in space.
mom

and maximum
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TAMPORAL VARIATIONS OF IONOSPHERIC SCINTILLATION PARAMETERS
OBTAINED FROM OBSERVATIONS SIGNALS OF DESCRET COSMIC SOURCES
AT DECAMETRIC RADIOWAVES

Oleg A. Litvinenko', Svetlana K. Panishko®

Observatory URAN-4,
Kharkov Radioastronomical Institute of National Academy of Sciences
Pushkinskaya str. 87 Odessa 270011 Ukraine
Yuran@paco.net, 2 spanishko@rambler.ru

As show measurements cosmic radio sources have scintillations on ionospheric irregularities at
decametric waves. Analysis of temporal variations scintillation periods and indexes was carried
out on the base of observation data obtained on RT URAN-4 during 1988-1989.

TO THE QUESTION OF THE PRIN CIPLE OF EQUIVALENCE
IN THE EINSTEIN’S GTR

Potjekhin A. F.
Department of Theoretical Mechanics, Odessa National Maritime University

Two classes of the frame of reference--
fzonsidered system of material particles is
In turn is moving relative to the absolut
called the dynamica] frame of reference fo

particles does not participate in transpo
last is called kinematical f

dynamical and kinematical ones are considered. If the
moving together with the frame of reference %, which
e (in Newtons sense) frame of reference X0, then ¥ is
r the given process. If the considered system of material
It motion together with the frame of reference %' , the
rocess. It is shown that well-known proof of the general
article in the accelerated frames of reference is true only

flccelerated frames of reference, It has be
is fictive (kinematic) in the first ¢
principle of equivalence of the gr
the dynamical accelerated frame

en found that the transport and Coriolis forces of inertia
ase and real (dynamic) in the second case. In this, the Einsteins

avitational field and the field of forces of inertia is true only in
s of reference.
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»OBSERVATIONS IN THE PAST” OF MINOR PLANETS IN MAO NAS OF
UKRAINE PLATE ARCHIVE

T. Sergeeva, V. Golovnya, A. Sergeev

MAO NAS of Ukraine
Ac. Zabolotnogo, 27, Kiev 03680, Ukraine
sergeeva@mao.kiev.ua

The Plate Archive of the Main Astronomical Observatory (MAQ) of the National AFaclemy
of Science of Ukraine includes about 85 thousands plates which have been taken for gan;)zz as;
tronomical projects for period more then 50 years. Al.nong them there.are 20 thousa;l st}c;er SOT;:I
sky area plates which will be useful for search and rediscovery of astermds., come:'s an bqects o
system bodies, optical sources in direction of gamma-burs@ and other 11.1ctleres. tl}rllgmc; j .tuae .
192 of our archive photographic plates we pick out 876 ‘mam-belt asterc:il. s wi .ed aﬁg:j uee up
to 16m.7. Among them we have found 63 asteroids wlnch. were firstly bxsc::iral e ron
observation, when our plates have been taken.So we can redlsc.overy t'helcli' C}; e i
in the past and obtain its coordinates on the moment before time of. its el; o m)l/n e, The
tion the plates of our achive contain more then hundred thousand imag

) . . snation of position are dis-
objects choose criteria, methods of it search, 1dent1ﬁcatlon a.nd cli\zigml?;‘z(gczi\i are presented.
cussed. First results of potentially hazardous asteroids search in p
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The interpretation of radiation of spectr _ -nd
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structure of meteoroid’s; the spectrum of 2 meteé) rt Ilnéteors
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THE WAVE PRINCIPLE OF THE DISTRIBUTION OF SUBSTANCE
IN SOLAR SYSTEM

Vladimir A. Smirnov

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

The wave principle of planet system formation and systems of satellites of Jupiter, Saturn and
Uranus in Solar system is considered. Similarly in experiments of Chladni, during the formation
of standing wave on the planes of fluctuating plate scattered along its particles are collecting to-
gether, getting from points which fluctuate with maximal amplitude, to the points, the amplitude
of fluctuations of which is equal to zero, filling in the main lines. (On space this will be the "main
surfaces”). The planet’ orbits of Solar system the same located in main lines and points, being
away from numerals which are multiple A/2, where A = 0,52 AU. The distribution of large semi-
major axes of hundred fifty thousand radiometeor orbits also shows wave structure with length
of a wave A = 0,52 AU. Presuming the length of standing wave equal )\ = 240 - 103 km for the
system o,f slateillites of Jupiter we can receive the same result. If we will admit as the ”common
measure” the length of characteristic standing wave for Saturn A = 27-103 ]
of the Saturn’ system of satellites display the same wave regularity. ;{f ii} ;(;ﬁ,;c}lllz?ttgfed;?ftﬁ?j:
le.ngth of wave for the system .Of Uranus’ satellites equal to A = 62- 103 km then we can receive the
picture of the nodes of standing wave, in which these satellites were formed. The same concept

Key words: Welt Harmonic, standing wave.

OPTICAL OBSERVATION OF S
PACE DEBRIS IN GEO IN
ASTRONOMICAL OBSERVATORY ORESSA

P.P.Sukhov, A. I. Movchan, L. V. Korniychuk, S. L. Strakhova

Astro;omical Observatory, Odessa National University
.G.Shevchenko Park Odessa 65014 Ukraine
deepsky@tekom. odessa. uq

Odessa Astronomi
Observations of space Ccie] broisb?gr];at'ory took place in Internationa} Experimental Optical-Radar
of space debris in optical wave ) In th.e geostationary orbit from 2003 to 2004. The observation
observation we used 30-sm tele;rspzafl{feg out at Observatory Station in Mayaki. For the debris
lumination powder is 1:8, As ichey-Cretien. The field of view is about 0.5 degrees, the

: detector system ..
allows detection of 15 magnitude objects {Vitll tiwrr(:etfed the television han

umulation 0.16 sec
ments of 20 space debris objects. .

dset superizocon. This
- faccumulation 0.04 sec and 15.7 magnitude
or two years we obtained more than 1 500 measure-
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PECULIARITIES OF THE INFORMATION VISUALIZATION TECHNOLOGY
OF DYNAMIC EVOLUTION OF METEOROID COMPLEXES

V. I. Tischenko

Obninsk State Technical University of Nuclear Power Engineering
Studgorodok 1, Obninsk, 249020, Russia
tvi@iate.obninsk.ru

Probability models of the Solar system small body disintegration are used to study the dy-
namic evolution of meteoroid complexes. Stochastic methods of simulating such problems generate
enormous data files difficult to be analyzed without extra transformations. One of the ways to
solve this problem is visual representation of simulation results in a three-dir'x%ensional space. T(}l(i
paper presents a computer technology of calculations based on the probabmty-stochastlctmo 'Z
of fragment orbits in parent-body disintegration and the develc?pefl space mo'del. of a me eoarzle
complex formed by disintegration fragment orbits at different ejection rates mt@ a g(llv‘ent ;-faie
of true anomaly variations. To visualize the object orbits t.he' contrgl mndoxv:;rlent;; e1;1 race
of representation elements is used. Within this technology it 18 posmbl.e to an :lzee resei?ation
evolution of several objects in one figure. The obtained space thrge- c'hmensut))n dert eited o
allows the expected population structure in a region un<’ier m'vestxga.bu;? to eeters - a,‘studied
data for a visualization technology are prescribed by the Keplerian .ogl)lt'eclz';lg iﬁll)omt o eificd by
object, the expected range of of substance ejection rates, the orbltt efjorbit;s N given ciection
the angle of true anomaly and the colour parameter t0 represent a se : O biects observed
point. When illustrating the technology performagcg the mf.ormfatu;lllllknown o o Eppoaraices
during long periods. A computer simulation of chsmtegratnon.d or e eir subsequent evo-
has been performed to study the possible formation of meteoro: 'Cl(l)ltg)eir di;integ'ration bragments
lution as well as to determine a region of expected encounter wit

during long-term space flights.
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rstem was used N 0.8 mag-
CCD photometer and the V filter of the UB\giZ)hSt curves indicates & total light rapé® der this

stars monitored i e simultaneously: ing and it cause 0 CONSEE

A frequency a,na‘l;ls(t:slealflrjvl\jl to find only one frequence 0;1 ‘}zugitgmin be well fitted m.th a su;i:
star as unique among this type. The light Vmiatlon.()f stable, but, possibly, the light Cua
Pulsation frequency during 60 years. This pulsating 18 Ver};mplitu’de of approximately 0.1 mag.
show, besides the primary maximum, a small burmp of 27

: The photometric observations of SX Phe'
Nights using 48 cm reflector at the Astrononu

Key words: SX Phe — stars: individual (XX Cyg)-
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ABUNDANCES OF HEAVY ELEMENTS IN THE ATMOSPHERES OF
K SUPERGIANTS IN THE SMALL MAGELLANIC CLOUD

Svetlana V. Vasilyeva, Aleksander V. Yushchenko, Vera F. Gopka, Nikolai S. Komarov

Department of Astronomy, Odessa State University
T.G.Shevchenko Park Odessa 65014 Ukraine
astro@paco.odessa.ua

Abundances of chemical elements of the r,s-process in the atmospheres of the K-supergiants
in the SMC, where special attention was devoting to more heavy elements, was researching very
detailed. The spectrums of the nine choosen K - supergiants, which we have received in European
South observatory (Chile) with resolution A/§)\ = 30000 and on 3,6m -telescope with the CASPEC
spectrograph (resolution 20000), were using. Diapasons of the wavelengthes are A A = 500-630
and 580-700 nm. Identifycation of the lines was realizing on the grounds spectrums and synthetic
spectrums accordingly for nine stars SMC. Abundances of chemical element
towards Sun abundance by the method of model atmospheres. Unlike light elements and elements
of the "iron*s peak” (in star SMC, which we was abundancing), which evidence the deficit of the
abundance in that boundary La[0.48-1.18], Pr(0.06-0.84], Nd[0.44-1.00], Eu[0.93-1.27], Gd~0.82.

Acknowledgements. The authors are thankful to anybody who has read this contribution to
the end.
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INTERSTELLAR ABSORPTION IN SOME DIRECTIONS

Margarita P. Yasinskaya, Alina V. Dragunova,
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Interstellar absorption has beep

KA-87, KA-88, KA-98 by the m threlsea;mhed towards of Kaptein areas KA-64, KA-65, KA-86,
of colour (B-V) of stars €thod of a colour excess. The star magnitudes V and indexes
(Yasinskaya et al. 2000). The st ved by the employees of Odessa, Astronomical Observatory
of interstellar abso’rption. T1 ° a‘.rs of all Spectral classes were used for definition of quantity
an absorption po, - the received curves of reIx‘bsorption have allowed to estimate density of

: - The results are in ¢ ical view.
The calculations have shown, that the effect of selection is absentpfl;iszlllltel((ia;e}ng;jsi, and the

rption for KA-64, KA-86, KA-88 makes + 0™.10,
l to + o™ ) ’ ' © ]
% for KA-87, KA-08 - 4 gm 17, The random error of definition of

kiloparsec. At the distance of 2 kpc the random

were recei
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