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TE3UCHI JUCCEPTALIUHA

MACCHI BJIM3KUX I'PYIII U CKOILJIEHUAM
MO ABUKEHUSIM OKPECTHBIX

T'AJIAKTHK

Huccepmayuss  Ha  couckanue — Y4eHOU — cmeneHu
KAHOUOama Qusuko-mamemamuyeckux HayKk

OObekTOoM  HcclenoBaHMs — sABIgeTcs — MecTHoe

CBEPXCKOIUIEHHE TaJaKTHUK M €ro OKPECTHOCTH B
npenenax 40 Munk. Ilenp paboTel COCTOMT B M3y4eHHUH
CTPYKTYpBl U KMHEMAaTUKH  3TOrO 00béMa,
00YCIIOBJICHHBIX paclpeiejleHueM TEMHOW MaTepuu, a
UMEHHO: OIpelelieHhe Macc OJIM3KUX Tpymm |
CKOIUICHHH TaJaKTHK METOIOM HM3MepeHHs pagmyca RO
MOBEPXHOCTH  HYJIEBOH  CKOpPOCTH; @  TaKxKe
paccmoTperre MecTHOH KOCMUYECKON yCTOTHI.

Martepuanom JUIs HCCIIEI0BaHUS MOCITYKHUIU
U3MEPEHUS PACCTOSIHUM U JIyYEBBIX CKOPOCTEN raJlakKTHK
B paccMaTpuBaeMoM 00BEME,  BBIIOJHEHHBIE C
nomomeio npudopoB ACS u WFPC2 Ha Teneckomne
«Xab6s», npudopa SCORPIO nHa 6-M Teneckone CAO
PAH wu np. KpyIHEUIIUX  ONTUYECKUX U
PaaroTENECKOIIOB.

MeTo/BI HCCIIeTOBAHUS BKIIFOUAIOT:

e OIpeAeNeHHE pacCTOSHUH 10
3apucuMocTy Tammu-Ouiepa;

e aHaNW3 MOJS MEeKYISPHBIX CKOPOCTEHl; omnpeneneHne
Macc ONM3KHX TPYII M CKOIUIeHWH MetogoM RO c
HCIIOJIb30BaHHEM TEXHHUKH CKOJIb3SIIEH MeanaHsbl;

e [pOBEpKa 3HAYMMOCTH pPE3YyJbTaTOB C IOMOIIBIO
CTaTUCTHYECKOT0 MojenupoBanus Monre-Kapio.

TraJJaKTUK 1o

OcCHOBHBIE pe3yIbTAaThl UCCIIEOBAHNS U UX HOBU3HA!

e ompeneneHsl paccrossHus A0 402 ranakTuk,
BUANMEIX C pebpa;

e BIIEPBEIC HA OCHOBE TOYHBIX JTAHHBIX O PACCTOSHUIX
rajakTuK MeTogoM RO ompenerneHsl MoTHBIE MacChl
OJM3KHUX TPYIII U CKOTUICHUIA;

e [IOKa3aHO, YTO OCHOBHas Macca TEMHOH MaTepuu
COJIEPKUTCS B TIPEJIEIax BUPHAIBLHOTO SIpa;

® I0Ka3aHo, YTO HaOJII0/IaeMOe COTJIacHe OIEHOK Macc
y OJM3KUX TPYII U CKOTUICHUH 10 BHYTPEHHHUM H TI0
BHEITHUM JIBIDKEHUSIM BO3MO>KHO UMEHHO B paMKax

momemm  ACDM  (T.e. BOEpBBIE  OTMEYEHHI
NpOSIBICHUs] TEMHOW OSHEPrMM HA  JIOKAIBHBIX
MaciTabax);

e o0HapyXeHbl  HaOJIO/ATEIbHBIE  CBHUJICTEIBCTBA

pacumpeHust OyKaield KOCMHUYEeCKON ITyCTOTHI.
PesynbraThl quccepranuy MOTYT OBITH HCIIOJIB30BaHbI B
HAYYHBIX YUYPEXKIEHHSIX, TAe BeAyTcs paboTel IO

M3yYeHHIO KPYITHOMACIITaOHOH cTpyKTypHsI BeeneHnoii.

O.I'. Haconosa.
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THESES REVIEW

MASSES OF NEARBY GROUPS AND CLUSTERS
BY MOTIONS OF NEIGHBOURING
GALAXIES

Thesis for the degree of Candidate of Physical and
Mathematical Sciences

The investigation is concerned with the Local
supercluster of galaxies and its vicinity within 40 Mpc.
The purpose of the work is to study structure and
kinematics of this volume caused by distribution of dark
matter, namely, the determination of mass of nearby
groups and clusters of galaxies by the method of
measuring radius RO of the zero-velocity surface and the
consideration of the Local space void.

Material for the study was the measurement of distances
and radial velocities of galaxies in the considered
volume fulfilled with the devices ACS and WFPC2 at
the Hubble Telescope, the device SCORPIO at the 6-m
SAO RAS telescope and other largest optical and radio
telescopes.

The research technique includes:

e determination of distances to galaxies by the Tully-
Fisher relation;

e analysis of the peculiar velocity field; determination
of mass of nearby groups and clusters by the RO
method using the moving median technique;

o the testing of significance of results with the help of
Monte-Carlo statistical modeling.

The main results of the investigation and their novelty:
o distances of 402 edge-on galaxies were determined;

e total masses of nearby groups and clusters were first
determined by the RO method on a basis of precise
data on distances to galaxies;

e it was shown that the main mass of dark matter is
contained within the virial core;

e it was shown that the observed agreement of
estimation of mass of nearby groups and clusters by
internal and external motions is possible namely
within the framework of the ACDM model (i.e. the
manifestation of dark matter on local scales was first
noted);

e the observational evidences of expansion of the
nearest space void were first detected.

Results of the thesis can be used in scientific institutions
where the work on the study of the large-scale structure

of the Universe is carried out.

0.G. Nasonova.
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CIIEKTPAJIBHASI MUKPOIIEPEMEHHOCTbD
IroOPAYUX 3BE3 /]

Huccepmayuss  Ha  couckanue — yueHou
KaHOuO0ama Qu3uKo-mamemamudeckux HayKk

cmenenu

Juccepranusi MOCBSIIEHAa MOUCKY, MCCIEAOBAaHUIO HU
MHTEPIPETALNN TIEPEMEHHOCTH MAaJbIX aMIUINTYA B
CHEKTpax TOpSYMX 3BE3M, KOTOPBIE OTHOCATCA K
TOpsiMUM ~ KOHBEKTHBHO-CIIOKOMHBIM  3Be3gaMm. Mx
0COOCHHOCTBIO SBIAETCSA TO, YTO aMIUIMTYABI Bapuannii
npopmieii WX CHEKTPANBHBIX JIMHAHA Malbkl W He
npessimaioT 0.5-2 % B eanHUIAX KOHTHHYYMA. [lo aTOi

NPUYMHE TEPEMEHHOCTh MNpOQMIeH CHEeKTPaJbHBIX
JUHUI  WCcCleayeMblIX B paboTe 3Be3l Ha3BaHa
MHKponepeMeHHocTbl0.  Ilocnmenusss  cBsizaHa  C

pa3iuuHBIMH (U3MYECKUMHE MpOLiecCaMy B aTMocdepax
3B€31 M BIUSHMEM 3BE3JHOTO BeTpa M M3ydeHa
HEOCTaTOYHO, MOCKOJIBKY TpeOyeT pa3BUTHSI HOBBIX
NPUKIAAHBIX ~METONOB MOJydYeHHs, O0OpabOTKH u
aHanM3a HaOJIIOAaTEIbHOTO MaTepHaa.

Hamnbomee BakHBI B 3THX HCCIECJOBAaHMAX METOJBI
CHEKTPOCKOIMHN BBICOKOTO CIHEKTPATBHOTO pa3peIeHus,
YacTh W3 KOTOPBIX pazpaboTaHel B auccepTanuu. OHK
o0ecreunBaOT  BBICOKYIO  IMO3HMIHOHHYIO TOYHOCTh
pPETUCTpAIMK CIEKTPOB 3BE3Jl, YTO MO3BOJIIET AETATIBHO
H3y4aTh CTPYKTYpY arMmocdep 3Be3l paHHHX
CHEeKTpPaNbHBIX KJIACCOB M HMX MArHUTHOTO IIOJI,
KMHEMaTHUKy W JWHAMHUKY 3BEe3JHOro BeTpa. B
JUCCepTallii TakXke oOmucaHel MeTroabl dDypee- u
BeiiBlIeT-aHaNN3a, MpPUMEHSEMbIe U1 AETEeKTHPOBAHUS
MIEPEMEHHOCTH B TPO(QWIAX CIEKTPAIbHBIX JMHUH M
BBISICHEHUS MEXaHH3MOB, BBI3BIBAIOIINX Ty
nepeMeHHOCTh. [l oumctkn  @Dypbe-CHeKTpoB  OT
JIO’)KHBIX TUKOB McToib30Bascs anroputma CLEAN.

AHanu3upyembie B paboTe HaOJIO/IEHUS] BBHITIOJIHEHBI B
CAO PAH na BTA c¢ wucnonp3oBaHHEeM 3IIeUIe-
criekTporpada H2C, Ha 1.8-m TEJIECKOTIE
BonxbroHcaHCKOH actpodusnyeckoll obcepBaropun ¢
ONTOBOJOKOHHBIM crnekTporpagom BOES (FOxnas
Kopess) m Ha 2.1-m Temeckorme HammonansHON
obcepBaropuu Can [lenqpo Maptup (Mekcuka).

OCHOBHBIE pe3yIbTATHI TUCCEPTALINH:

e BIEPBBIE  MPOJEMOHCTPUPOBAHA  BO3MOXKHOCTb
CTaOUIBHOTO BOCCTAQHOBJICHUS KOHTHHYYMOB
CIIEKTPOB TOPSAYUX 3BE3]l ¢ TOUHOCTHIO 110 0.2 % BO
BCeM HaONI0JJTaeMOM CIIEKTPaJbHOM JAHama3oHe,
BKIIIOYas IIMPOKHE CIHEKTPaJIbHbIE OCOOCHHOCTH,
Takye KaK 0aTbMepOoBCKUE TMHHH.

® C IIOMOIIBIO 3TOW METOAMKH BIIEpBbIe 0OHAPYKEHBI:
O BapHanUy Majoil aMIUIMTYABl Npodrieil THHUN

3Be3abl | Her Ha XapakTepHBIX BpeMeHax OT 7-MHU
4acoB JI0 3-X JTHEeH;

O TEpPEeMEHHOCTh MAJIOW aMIUIMTYIBl TNpoQuiIeH
cnektpa 3Be3nsl O Ori A ¢ XapakTepHBIMH
BpEMEHaMu 4-5 4acoB, BbI3BaHHAs
HepaJuaIbHBIMK ITyJIbCAIIUAMHU WK CBSI3aHHAS C
HEOJHOPOJHOCTHIO €€ 3BE3HOTO BETPA;

e BrepBble OOHApy)XeHa peryispHas IMepPeMEeHHOCTh
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SPECTRAL MICROVARIABILITY
OF HOT STARS

Thesis for the degree of Candidate of Physical and
Mathematical Sciences

The thesis is dedicated to the search, study and
interpretation of small-amplitudes variability in spectra
of hot stars which are referred to hot convection-quiet
stars. Their feature is that variation amplitudes of
profiles of their spectral lines are small and do not
exceed 0.5-2 % in continuum units.

That is why variability of spectral line profiles of stars
studied in the work is called microvariability.

The latter is related to different physical processes in
atmosphere of stars and to the influence of stellar wind.
It is not studies sufficiently because it demands
development of new applied approaches to the
obtaining, processing and analysis of observational
material.

The methods of spectroscopy of high spectral resolution
are the most important in such investigation. A part of
them was developed in the thesis. Such methods provide
high precision of position of star spectrum registration,
which permits studying in detail the atmospheric
structure of stars of early spectral classes and their
magnetic field, kinematics and dynamics of stellar wind.

The thesis describes also the methods of Fourier and
wavelet analysis applied for detection of variability in
profiles of spectral lines and determination of
mechanisms causing this variability. To clean Fourier
spectra from false peaks the algorithm CLEAN was
used.

Observations analyzed in the work were carried out with
the echelle spectrograph NES of the SAO RAS
telescope BTA, with the fiber spectrograph BOES at the
1.8-m telescope of the Bohyunsan Astrophysical
Observatory (Southern Korea) and the 2.1-m telescope
of the San Perdo Martir National Observatory (Mexico).

The main results of the thesis:

e a possibility of stable restoration of spectral
continuum of hot stars with an accuracy up to 0.2 %
in the whole observable spectral range including
wide spectral features such as Balmer lines was first
demonstrated;

e With the help of this method the following was first
detected:

o small-amplitude variations of line profiles of the
star 1 Her with characteristic times from 7 hours
to 3 days;

o small-amplitude variations of spectral profiles of
the star 6 Ori A with characteristic times 4-5
hours induced by non-radial pulsations or
connected with nonuniformity of its stellar wind;

e aregular variability of spectral line profiles of p Leo
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npoduneit  crmekTpanbHBIX JHMHHH @ p Leo ¢
xapakTepHbIMU BpeMeHamu 0.6-1.8 nHel, cBa3aHHas
C BpalatebHON MOIyIsIen poQIIIeH.

e Ha mnpumepe 3Be3nsl © Aur BIEpBbIE MOIYYEHO
npsSMOE  JI0Ka3aTeNbCTBO HAJIUYUS Yy MAarHUTHBIX
Ap/Bp-3Be3n MePEMEHHOTO 3¢ PEKTUBHOTO
YCKOPEHHsI CHJIBI TSDKECTH BCIICACTBHE BIIMSHUS Ha
CTPYKTYpY aTMmocdep TI00aIbHOTO MAarHUTHOTO
TIOJIS 3BE31BI;

e [lomyyeHO meEpBOE CBUAETEIBCTBO O TOM, YTO
ropsanii cyOkapiuk Feige 34 He siBmsieTcs TecHOH
B3aUMOJEHCTBYIOLIEN ABOWHON CUCTEMOM.

T.E. Bypnaxkoea.

CHEKTPOCKOIIUMYECKHUN U
®OTOMETPUUECKU MOHUTOPUHT
MACCUBHBIX CBEPXHOBBIX U
MOCJECBEYEHUI TAMMA-BCILJIECKOB

Huccepmayus  Ha  COUCKAHUE — YUEHOU
KaHouoama Qpu3uKo-mamemamuieckux HayK

cmenenu

OcHOBHOH Iienbl0 paboThl SABNIAETCS HCCIEIOBAHUE
¢usnueckoit  cBA3u  maccuBHBIX  (core-collapse)
CBEPXHOBBIX M JJIMHHBIX I'aMMa-BCILIECKOB. B paHHHX
CIIEKTpax MaccuBHOM cBepxHOBoi Ibc tuma SN 2006aj
(z=0.033), oTOXHECTBIAEMOH C TaMMa-BCIIECKOM
GRB/XRF 060218, oOHapyXeHBI JIHHHAH BOAOPOJA.
Taxke ObUIM OOHApyKeHBl JMHHUHM BOJOpPOAa M B
CHeKTpax MaccHBHOU cBepxHOBOU Ibc Tmma SN 2008D
(z=0.007),  OTOXHIECTBISIEMOW C  PEHTTCHOBCKOU
Benbimikoid XRF 080109. Bonmopox B cmekTpax 3TUX
CBEPXHOBBIX YKa3bIBa€T HAa CYIIECTBOBAHHME 3BE3HO-
BETPOBBIX 000JI0OYEK OKOJIO WX MACCHBHBIX 3BE3[I-
NpapoIUTENbHHUII.

B pesynbrare NpoBeNEHHOIO UCCIIENOBAHMS IOKA3aHO,
YTO IS PaCUIMPSIOUIMXCS 00O0JI0YEeK CBEPXHOBBIX
SN 2006aj u SN 2008D »Bomonus ckopocreil (OT
33000 km/c mo 8500 xMm/c), ompeAensIeMbIX MO JTHHUSM
BOJOpPOAa, TelMsi M JKelie3a, corylacyercs ¢
SMITUPUYECKHM  CTEIICHHBIM 3aKOHOM  YMCHBIICHHUS
CKOPOCTEH, XapaKTEePHBIM s O0OJIOYEK MAaCCHBHBIX
CBEPXHOBBIX, HE MIPOSIBUBIINX CBSI3H c
raMmma-BCIIECKAMHU.

[MonydeHbl HaOIrONATEIbHBIE JAHHBIE MO MAaCCHBHOU
SN 2008gz (z=0.006) IIP-tvma w caenaHbl OLEHKH
cKopocTell pacmmpeHus Gorocdepbl U 000J0YEK IO
CHEKTPaJbHBIM  JIMHUSIM ~ BOJOPOAa M IKejesa.
UccrnenoBana ¢aza BONM3H TIABHOTO MaKCHMyMa
Onecka CBEpXHOBOH, CBS3aHHOW C TraMMa-BCIUIECKOM
GRB 090618 (z=0.54). IIpoBenén ¢oromeTpuueckuii 1
CHEKTPOCKOIMYCCKHIHA MOHHUTOPHHT MaCCHUBHOM
cBepxHoBoii Ic Tuma SN 2009de (z=0.31), obHapyxeHa
pOIUTENbCKas TAIAKTHKA, MPOBecHa e€ poToMeTpUs U
CIEKTPOCKOTIHSI.
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with characteristic times 0.6-1.8 days connected with
the rotational modulation of profiles was first
detected;

e the direct proof of presence of variable effective
gravitational acceleration due to influence of global
magnetic field of a star on the atmospheric structure
in magnetic Ap/Bp stars was first obtained by the
example of the star e Aur;

o the first evidence was obtained that the hot subdwarf
Feige 34 is not a close interacting binary system.

T.E. Burlakova.

SPECTROSCOPIC AND PHOTOMETRIC
MONITORING OF CORE-COLLAPSE
SUPERNOVAE AND

GAMMA-RAY BURST AFTERGLOWS

Thesis for the degree of Candidate of Physical and
Mathematical Sciences

The main aim of the work is the study of a physical
relation between core-collapse supernovae and long
gamma-ray bursts. In early spectra of the core-collapse
type Ibc supernova SN 2006aj (z=0.033) identified with
the gamma-ray burst GRB/XRF 060218 the hydrogen
lines were detected.

They were also detected in spectra of the core-collapse
type Ibc supernova SN 2008D (z=0.007) identified with
the X-ray burst XRF 080109.

Hydrogen in spectra of these supernovae indicates
existence of stellar-wind envelopes around their massive
progenitor stars.

The fulfilled research showed that for expanding
envelopes of supernovae SN 2006aj and SN 2008D the
evolution of velocity (from 33000 km/s to 8500 km/s)
determined from the lines of hydrogen, helium and iron
agrees with the empirical power law of velocity
decrement typical for envelopes of core-collapse
supernovae which did not show any relation with
gamma-ray bursts.

Observational data were obtained for the core-collapse
type IIP supernova SN 2008gz (z=0.006), and the
expansion velocities of its photosphere and envelopes
were estimated by hydrogen and iron lines. The phase
near the main maximum of brightness of the supernova
connected with the gamma-ray burst GRB 090618
(z=0.54) was investigated. The photometrical and
spectroscopic monitoring of the core-collapse type Ic
supernova SN 2009de (z=0.31) was carried out. A host
galaxy was discovered. Its photometry and spectroscopy
was fulfilled.



OTYET CAO PAH

IIpu  ¢doromeTpuyeckoM ¥  CIEKTPOCKONHNYECKOM
MOHUTOpPHHI€ OOHAapyeH ONTHYECKUH TpaH3UEHT
GRB 090726, ompeneneHo ero KpacHOE CMeELIeHUE
(z=2.71) u wuccrnenoBaHO TIOJIE €ro  POAUTEIHCKOM
raJaKTHUKH.

B paMKax MCKAYHApOAHBIX MporpaMmm HpOBeZ[éH

CIIEKTPOCKONINYECKUI u (oToMeTpHUIECKIIA
MOHHUTOPHUHT CIIEAYFOLITNX CBEPXHOBBIX u
ramma-BerieckoB: SN 2009¢b, SN 2009db (z=0.078),
SN 2009dw  (z=0.042), SN 2009dy  (z=0.089),
SN 2009ew (z=0.085), SN 2009;ji (z=0.048),
GRB 080328 (z<2.5), GRB 080330 (z=1.51),
GRB 080628, GRB 081024B, GRB 081203A (z=2.05),
GRB 090423 (z=8.2), GRB 090726 (z=2.71),

GRB 090727, GRB 091024 (z=1.092), GRB 100414A
(z=1.368), GRB 101008A  (z<3.5), SN 2009bx
(z=0.071).

A.C. Mockeumumn.

HNCCIEJOBAHUE PAINOT'AJIAKTHUK KAK
KOCMOJIOI'MYECKHUX PEITEPOB

Huccepmayus  na  couckanue  yyeHou
Kanouoama Qpusuxo-mamemamuyeckux Hayx

cmenenu

[lepexom K TOYHBIM HU3MEPEHHSAM B KOCMOJIOTHH IIO
maarabiM @ WMAP u  SDSS  TpeOyer mpoBepku
COTJIACOBAHHOW KOCMOJIOTHYECKOH MO B IPYTUX
TUTIaX HaOoaeHn. PaqroranakTuky, SBISIICH OJTHUME
U3 CaMBIX MOIMHBIX HAONIOJACMBIX KOCMHYECKUX
00BEKTOB, JTAI0T BO3MOYKHOCTH HCCIIE/IOBATH IBOJIIOLHUIO
BELlECTBA M JUHAMHUKY pacuupeHus BceneHHoll B
pa3MyHble KOCMOJIOTHUECKHUE 3M0XU. BinsiHue cBoiicTB
MPOTSDKEHHBIX OOBEKTOB Ha H3MEPsEMbIC IMapaMeTphI
KOCMHYECKOr0 MHUKpOBOJHOBOro (ora (CMB, Cosmic
Microwave Background) ocraercs g0 KOHIIA He
M3YYeHHBIM ¥ TpeOyeT MpOBEICHUS IOTIONHUTEIHHBIX
HCCIIeIOBaHMA, 0COOCHHO B 10Xy Muccuu Planck.

Lenbto qaHHOM PaOOTHI ABISETCS:

® T[IOCTPOSHHE KaTajlora NAJICKWX PaJUOTANAKTUK IS
MIPOBEIEHUS KOCMOJIOTHYECKHUX TECTOB U
OTIpeJIeNICHNE UX MapaMeTPOB;

® JCCIEJIOBAHUE CTATHCTHUYECKUX CBOWCTB TMOIYJISIIH
paavoraakTHK Kak Kiacca 0ObEeKTOB;

® TIONy4YeHHE, HCCIICIOBAHUE PaaNOCTIEKTPOB
rurairckux  paguoranaktuk (I'PI) mo maHHBIM
HaOmonennii Ha PATAH-600 u oneHka ux BKjIaja B
MHKPOBOJIHOBOE U3JyUYEHHUE;

® Jcclie[IOBaHUE KOPPEISIIUOHHBIX CBOICTB
MOJIOXKCHHUS ~ pajuorajJakTHK Ha  chepe u
OCOOCHHOCTEH  pacrpeielcHus MHUKPOBOIHOBOTO

¢dona.

B pabore momydeHB! ClexyrOmne OCHOBHBIE HOBBIC
pe3yIbTATHI:

® TIOCTPOCH KartaJjor JAJICKNX paauorajlakTHUk.
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In the course of photometric and spectroscopic
monitoring, an optical transient of GRB 090726 was
detected. Its red shift was determined (z=2.71) and the
field of its host galaxy was investigated.

Within the framework of international programs the
spectroscopic and photometric monitoring of the
following supernovae and gamma-ray bursts were
fulfilled: SN 2009¢b, SN 2009db (z=0.078), SN 2009dw
(z=0.042), SN 2009dy (z=0.089), SN 2009ew (z=0.085),
SN 2009ji (z=0.048), GRB 080328 (z<2.5),
GRB 080330 (z=1.51), GRB 080628, GRB 081024B,
GRB 081203A (z=2.05), GRB 090423 (z=8.2), GRB
090726 (z=2.71), GRB 090727, GRB 091024 (z=1.092),
GRB 100414A (z=1.368), GRB 101008A (z<3.5),
SN 2009bx (z=0.071).

A.S. Moskvitin.

THE STUDY OF RADIO GALAXIES AS
COSMIC REFERENCES

Thesis for the degree of Candidate of Physical and
Mathematical Sciences

The transfer to precise measurements in cosmology by
data of WMAP and SDSS demands testing the
consistent cosmological model in other types of
observations. As radio galaxies are among the most
powerful observable cosmic objects, they give us an
opportunity to study evolution of matter and dynamics
of the Universe expansion in different cosmological
epochs. The influence of properties of extended objects
on measurable parameters of the Cosmic Microwave
Background (CMB) is not studied finally yet. It
demands fulfillment of additional research, especially in
the Planck mission epoch.

The purposes of this work are:

e compilation of a catalog of distant radio galaxies for
fulfillment of cosmological tests and determination
of their parameters;

e study of statistical properties of the population of
radio galaxies as a class of objects;

e the obtaining and study of radio spectra of giant
radio galaxies (GRGs) from data of RATAN-600
observations and estimation of their contribution to
the microwave radiation;

e study of correlation properties of radio galaxy
locations on the sphere and the features of
distribution of microwave background.

Main new results obtained in the work are as follows:

e A catalog of distant radio galaxies was compiled.
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BrmepBele  ompenmeneHa  aHanmuTHuYecKas — (opma
3aBUCHMOCTH «0.-Z» JJIs1 OOJIBIION BHIOOPKH JaeKuX
paguoranaktuk. Jlug HHUX  IpOAHaIM3UPOBAHBI
CTaTUCTUYECKHE CBONCTBA B MNapaMeTpUYECKOM
MPOCTPAHCTBE KPACHBIX CMEIIEHUI, CHEeKTpanbHBIX
UHJIEKCOB, IUIOTHOCTH PAaJUONOTOKA, 3BE3AHBIX
BEJIMYHH, CBETUMOCTH, MacChl IIEHTPAJIbHBIX YEPHBIX
JBIP u YCTaHOBIIEHBI COOTBETCTBYIOIIHE
PETPECCUOHHBIE 3aBUCHMOCTH;

MOJyYCHBl HOBBIE HaONfomaTenbHBIE nNaHHBIE 13
TUTAaHTCKUX  paJMOTallaKTHUK,  IIOCTPOEHBI  HX
HETIPEPBIBHBIE  PAJMOCIEKTPBl OT JM 1O CM
JUana3oHa AJIMH BOJH, CIAEIaHbl OLICHKH BEITUYUHBI
MoTOKa B MM-Auana3zoHe. Iloka3aHa Ba)KHOCTH
M3y4EeHUs] TONOOHBIX OOBEKTOB B CBS3U C
BO3MOXHBIM HX BIMAHHEM Ha aHHU30TPOIHIO
PENUKTOBOTO H3IIyueHHUs, OCOOEHHO Ha Macmitadax
CKOIUICHUM TaJIakTUK;

Npe/IoKEeH METO KapTorpadupoBaHus KOPPEISINi
pa3sNUYHBIX KOMIIOHEHT M3IIy4eHHs, B TOM 4YHCIE U
PaTuONUCTOYHHKOB, Ha HOJHON chepe,
MO3BOJISIOIIUI MPOBEPATH Ka4eCcTBO
BOCCTAaHABIMBAEMBIX KapT, HX HErayccoBOCTb U
OPOBOIUTH HCCIENOBAHMS B Pa3HBIX JUANA30HAX
JUIMH BOJIH;

MOKAa3aHO, YTO TMpH YHUCTKe MJaHHBIX WMAP
MetonioM ILC mbuieBasi KOMIIOHEHTa JaeT CHIbHYIO
AHTUKOPPEIALMIO BBIICISIEMOMY CMB,
MPOSIBIIAIONTYIOCS KaK B pacrnpeneneHun
KOPPEISHOHHBIX KO3 (UIIMEHTOB, TaK U B YIIIOBOM
CIEKTpE MOIIHOCTH. Pacnpenenenue
KOPPEISIHOHHBIX  KO3((HUIMEHTOB  IT03BOJISET
TOBOPUTH O TOM, 4YTO OKJIHMIOTHYECKass U
SKBAaTOpHAlIbHAS CUCTEMA KOOPJAUHAT BbIACICHA B
9TOM CHUTHAIIE;

B KapTe KOppEeNAlUid  TOJOXKEHUH  BBHIOOPKHU
KOPOTKHMX ramma-BciuieckoB ¢ CMB, oGHapyxeHbI
NPU3HAKA  BBIICTICHHBIX ~ CHCTEM  KOOPJAMHAT:
9KBATOPUAJILHON U 3KJIMITUYECKOU, BHIPAXKAIOLUECS
B IOJIOKEHUH TOJIFOCOB. OOHapyKeHa KOppemsiuu
MOJIOKEHUsT  JIWHHBIX  coObiTiii  BATSE wm
¢daykryanuit CMB, Beensromasl 3KBaTOpUANTBHYIO
CHUCTEMY KOOPJIUHAT.

M.JI. Xabubynnuna.
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The analytic form of the relation «spectral index —
red shifty was first determined for a large sample of
distant radio galaxies. Their statistical properties
were analyzed in the parametric space of red shifts,
spectral indexes, density of radio fluxes, stellar
magnitudes, luminosities, masses of central black
holes; corresponding regressions were established.

New observational data were obtained for 13 giant
radio galaxies; their continuum radio spectra from
decimeter to centimeter wavelength ranges were
built. It was shown that the study of such objects is
important because of their possible influence to
anisotropy of the relic emission, especially on scales
of galaxy clusters.

A method of mapping correlations of different
components including radio sources on the whole
sphere was suggested. It permits testing quality of
restored maps, their non-gaussianity and carrying out
investigations in different wavelength ranges.

It was shown that when WMAP data are cleaned by
the ILC method, the dust component gives a strong
anti-correlation of the selected CMB, which
manifests itself both in distribution of correlation
coefficients and in the angular power spectrum. The
distribution of correlation coefficients allows us
suggesting that the ecliptic and equatorial coordinate
systems are preferential in this signal.

In the map of correlations of locations of short
gamma-ray bursts sample with CMB we detected
signs of preferential coordinate systems — equatorial
and ecliptic ones, which manifest itself in the
location of poles. Also a correlation was detected of
locations of long BATSE events and CBM
fluctuations which makes the equatorial coordinate
system a preferential one.

M.L. Khabibullina.



