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TE3WCHI TUCCEPTALIAN

KpatHocTh 0JIM3KHX 3Be3/] a0 M TOJCTOIO
JTHUCKA

Huccepmayuss  Ha  couckanue  yuenoi
KaHouoama Qu3uKo-mamemamuieckux HayKk

cmenenu

Huccepranyonnas pabora IOCBSIIEHA H3YyYSHHIO
JNBOMHBIX W KpaTHBIX 3Be3] Hacenenus Il Ttuma,
Haxopaumuxcss Henaneko or Connna. MccnenoBanue
HU3KoMeTauTHYHBIX  3Be3n  ([Fe/H]<-1) mo3BomseT
MIPOJIUTE CBET Ha MHOTWE TPOOJIEMBI COBPEMEHHOU
acTpoM3WKH, M3  KOTOPBIX  MOXKHO  BBIICIHTH
MIPOM3BOACTBO TSDKENBIX JJIEMEHTOB IIPU  B3pBIBAX
CBEPXHOBBIX, (DYHKIHIO PaCHpeAeIeHNs METAIIMYHOCTH
3BE3[HOTO TaJl0, IEPBUYHYIO (YHKLHUIO Macc, IPHPOLY
nepBUYHBIX 3Be3] (Hacenenue Il tuma) u 1.1. Baxnyto
HUIY CPeAM HHUX 3aHHUMAIOT BOIPOCH! NMPOUCXOXKICHUS
U DBOJIOIHMM (XMMHUYECKONH M IUHAMHUYECKOH) Harien
lamaktiku. Camble crapeie 3Be3asl ¢ Maccamu ~0.8 M,
HE yCHeId  IPO3BOJIIOLMOHMPOBATH 32  BpeMs
CYIIECTBOBAHHUSA IanaxTuxwy, u coJiepKaHue
XMMHYECKHX JJIEMEHTOB B MX aTMocdepax OTpakaer
COCTaB MPOTO3BE3IHOTO BELIECTBA.

WHdopmanmss 0 NPOCTPaHCTBEHHOM JIBH)KEHHH
9THX  3B€3J  MO3BOJSIET BOCCTAHOBUTH  KapTHHY
¢dopmupoBarnss Mieunoro Ilyrm. B oriamume ot
OJMHOYHBIX 3B€3]] IBOWHBIE W KPATHBIE CHCTEMBI, KpOME
Macchl, 00JaJaroT elle TPeMs BEIHMYHMHAMH: YTJIOBBIM
MOMEHTOM, 3KCLIEHTPHUCUTETOM M COOTHOIICHHEM Mace
KOMITOHEHTOB. TakuM o00pa3oM, OHM HecyT OoJiblle
uHopmanm O  mpolecce  3Be37000pa3oOBaHMI.
W3yuenne ABOMHBIX W KPaTHBIX HU3KOMETAJUTMYHBIX
CHCTEM TIO3BOJISIET  HAJOXXWUTh  OrpPaHUYECHUS Ha
(u3MyecKre YCIIOBHS B TIPOTO3BE3JJHOM BEIECTBE B
MOMEHT 3apoXK/IeHHs1 HamleH [ amakTuky.

OCHOBHBIE Pe3yJIbTaThl JUCCEPTALIUH:
e ompejeneHa JONS ABOMHBIX M KPAaTHBIX CHCTEM B
BBIOOpKE 223 3Be3a Talo W TOJICTOTO JHCKa B

OKPECTHOCTH Comnniia (< 250 k) myTeM
KOMOMHHPOBAaHUSI  JIQHHBIX  CHEKTPAJIbHBIX U
BU3yalbHBIX ~ HAOJIOJEHMH, a TaKKe  CIIeKI-

uHTeppepoMeTpudeckux HaOmoaeHuii Ha BTA.
CoOoTHOIIEHHE OAMHOYHBIX, IBONHBIX, TPOMHBIX H
YETBEPHBIX CHCTEM cpenu 221 riaBHOTO KOMIIOHEHTA
BBIOOpKH cocTaBisieT 147:64:9:1;

® [I0OKa3aHO, YTO JUIi JIBOWHBIX M  KpPaTHBIX
CyOKapIINKOB pactipeneneHue OpOUTANBHBIX
MepUOJOB B JHWama3oHe 10 P = 10"  nmeit

ACUMMETPUYHO HW HMEET MaKCUMyM B obnactu

P=10%10° HEH, 910 OTJIINYAETCS oT
pacripesieleHui, MomydeHHbIX it (G-KapJiuKoB
TOHKOTI'O JINCKA,

® OTHOIICHHE MacC KOMIIOHEHTOB q=My/M; B
JMBOWHBIX  CHCTEMax Halleldl BBIOOPKH  3Be3]

Hacenenus Il Tuma HamomuHaeT PaBHOMEPHOC B

2009

SAO REPORT

THESES REVIEW

Multiplicity of Nearby Stars of the Halo and
Thick Disk

Thesis for the degree of Candidate of Physical and
Mathematical Sciences

The thesis is devoted to the study of double and
multiple Population II stars located in the vicinity of the
Sun (<250pc). The study of metal-poor stars
([Fe/H]<-1) allows to shed light on numerous problems
of modern astrophysics, namely, production of heavy
elements in supernova explosions, metallicity
distribution function of the stellar halo, the primary mass
function, the nature of primordial stars (Population III
type), etc. An important niche among these problems is
occupied by the questions on the origin and evolution
(chemical and dynamical) of our Galaxy. The oldest
stars with masses ~0.8 M, have not evolved during the
existence of the Galaxy and the abundance of chemical
elements in their atmospheres reflects the composition
of protostellar matter.

The data on the spatial motion of these stars allow
to reconstruct the scheme of formation of the Milky
Way. In contrast to the single stars, the binary and
multiple systems, except for masses, have three more
values: the angular momentum, eccentricity and
component mass ratio. Thereby they carry more
information about the processes of star formation. The
study of single and multiple metal-poor systems allows
imposing the constraints on the physical conditions in
the protostellar matter at the moment of origin of our
Galaxy.

The main results of the thesis:

o the rate of double and multiple systems in the sample
of 223 stars in the halo and thick disk in the solar
neighborhood was determined via combining the
data from spectral and visual observations, as well as
speckle interferometric observations at the BTA.

The rate of single, double, triple and quadruple
systems among for 221 main components of the
sample amounts to 147:64:9:1;

e it was demonstrated that for double and multiple
subdwarfs the distribution of orbital periods in the
range of P=10" days is asymmetric and has a
maximum within the range of P = 10*-10’ days, and
differs from similar distributions obtained for the
G dwarfs in the thin disk;

e the component mass ratio q=M,/M; in the binary
systems of our sample of Population II stars is close
to uniform in the range q=0.2-1, and differs from
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nuvara3oHe q=0.2-1 " OTJINYAETCs oT
COOTBETCTBYIOIIUX  pACIPENCICHUN I 3Be3J
HaceneHus | TWma, WMEIOMKUX POCT B CTOPOHY
MEHBIINX (;

® Ha OCHOBAHWH COIIOCTaBJICHHUS Pe3yJIbTaTOB 0030pa C
JTAHHBIMH HaOFOIEHUH IMAapOBBIX CKOIUICHUN CIeNlaH
BBIBOJA O TOM, 4YTO Hauboiee BEpPOATHBIMHU
MexaHu3MaMu 00pa30oBaHUsSl 3Be37 Tajo SBISIOTCS
AKKpeIHsl KapJIMKOBBIX TAJIAKTHK U (DOpPMHUpPOBaHUE
CcyOKapJIMKOB rajo BHyTpH caMmoii ["anakTuku;

® OIpEJICIICHBI (dbusnyeckue XapaKTCPUCTHKH
YHHUKaJIbHON KBajapynonbHoil cucrtemsl G89-14 ¢
[m/H]=-1.9: wmaccel KOMIIOHEHT, COOTHOIIEHUS
OpOUTATBHBIX TIEPUOOB TOJCHCTEM.

J.A. Pacmezaes

HccaenoBanue pusnyecKuX NnapaMeTpoB U
KMHEMATHUKH BbIOOPKH HOBBIX MATHUTHBIX
XHMHYECKH NMeKYJISIPHbIX 3Be3/]

ﬂuccepmauuﬂ Ha CcouckaHue yQEHOIJ cmenenu
Kaunouoama qbu3w<o—mamemamuqec1<ux HAyK

Huccepranus MOCBSIICHA KOMILIEKCHOMY
n3ydyeHuro xumudecku mnekymapHeix (CP)  3Besm,
MarHUTHbBIE TIOJIs1 KOTOPBIX BIEPBHIE ObLIM OOHAPYKEHBI
Ha 6-M Teneckone. CBenenns o marHetusme CP-3Be3n,
UMEIOIIMX  pa3Hble BO3PAaCThl, MAacChl, CKOPOCTH
BpaIlleHHsI, XUMHYECKUI COCTaB M WX PACIOIOKCHUE B
JOKAMPHONW o0nacTh [alakTUKK SBISIOTCS Ba)KHBIM
3BCHOM B U3yYCHHH IIPOILIECCOB, IPOTEKAOIINX B
atMocdepax TOpsSYMX 3Be3]] BepxHeil dactu [1aBHOUN
MIOCTIEI0BATEIHHOCTH.

OCHOBHBIE PE3YNIbTaTHl IUCCEPTALNN:

e s 32 MarHWTHBIX 3B€3]l BBINOJHEHBI HW3MEPEHHUS
JIy4EBBIX CKOPOCTEH M CKOpPOCTEH BpalleHMs
(BTA/HOC);

® MCTOAOM MOACIUPOBAHUA CUHTECTHUYCCKUX CIICKTPOB
UCCIIeZIOBaHbl (DAKTOPBI, BIIMAIONIME HA TOYHOCTH
HU3MEPEHUsT TPOJMOJIHFHOTO MAarHUTHOTO MOJIA. ITO
TO3BOJIUIIO BBIPa0OTaTh METOJI0JIOTMYECKUE
PEKOMEHJAMK 10 YCTPAaHCHHIO B CTaHIAPTHBIX
METOJaX W3MEPEHUsI CHUCTEeMaTHYECKHUX OIIHOOK,
BOZHUKAIOMIMX  W3-32  HEJOCTAaTOYHOTO  ydeTa
ACUMMETPHH CIIEKTPAIIbHBIX JIMHAMN;

® TIPEICTaBJICHBI pe3yIbTATHI aHanmm3a
MIPOCTPAHCTBEHHOT'O PacCHpeAeeHNs], KHHEMAaTHKH H
rmapamMeTpoB  BpalleHHs: BBIOOPKM  MarHUTHBIX
CP-3Be3n. [loka3aHO, YTO BHOBb OTKpPBITHIE OoJjice
cnabple W YIaJCHHbIE OOBEKTHI A3TOr0 THUMA IO
KHHEMATHKE HE OTIMYAIOTCS OT HOPMAIBHBIX 3BE3JI
TOM JKe TeMmIeparypel, a IO BpaIlCHHI — OT
M3BECTHBIX MATHUTHBIX 3BE31I;

e BHINIONIHEHO [JIeTalbHOE WM3Y4YeHHE (PH3HUYECKHX
MapaMeTpoOB W MAarHUTHOTO TOJS ABYX YHHKAJIbHBIX
CP-3Be3m. Ha TIOBEPXHOCTH XOJIOIHOM
(Tegr=7700°K) CP-3Be3ager HD 178892 HaiineHo
PEKOPAHO CHJIBHOE MArHWTHOE TIOJ€ BEITHYHHOM
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similar distributions of the stellar Population I
having the growth towards smaller q;

e based on a comparison of survey results with the
data from observations of globular clusters, it was
concluded that the most probable formation
mechanism of halo stars is the accretion of dwarf
galaxies, and formation of halo subdwarfs inside the
Galaxy itself;

e we estimated the physical characteristics of the
unique quadruple system G89-14 with [m/H] =-1.9:
the component masses, the ratio of the orbital
periods of subsystems.

D.A. Rastegaev

Investigation of Physical Parameters and
Kinematics of a Sample of New Magnetic
Chemically Peculiar Stars

Thesis for the degree of Candidate of Physical and
Mathematical Sciences

The thesis is devoted to a comprehensive study of
chemically peculiar (CP) stars, the magnetic fields of
which were first detected with the 6-m telescope. The
data on the magnetism of CP-stars with different ages,
masses, velocities, chemical compositions, and their
location in the local region of the Galaxy are an
important element in studying the processes taking place
in the atmospheres of hot stars from the top of the Main
Sequence.

The main results of the thesis:
e radial velocities and rotational velocities were
obtained for 32 magnetic stars (BTA/NES);

e using the method for modeling the synthetic spectra
we investigated the factors influencing the accuracy of
the longitudinal magnetic field measurements. On this
basis a technique was elaborated to eliminate the
systematic errors that arise due to inadequate
accounting for the asymmetry of spectral lines;

e an analysis of the spatial distribution, kinematics and
rotation parameters of a sample of magnetic CP stars
was performed. It was found that the weaker and more
distant objects in the sample that we found, do not
differ from normal stars of the same temperature in
kinematics, and neither do they differ from the known
magnetic stars in their rotation;

e a detailed study of the magnetic fields of two unique
CP-stars was carried out. On the surface of a cold
(Tegr="7700°K) CP star HD 178892 an extremely
strong magnetic field with the strength of 23 kG was
detected. A complex structure of the magnetic field of



104 OTYET CAO

23 xI'c. Tloka3aH CIIOXHBIA XapakTep CTPOCHUS
marautHoro  moist  ropsuel  (Ter = 13000°K)
mononor  3Be3ael  HD 45583, koropoe wumeer

BEIPaXCHHYIO MYJBTHIIOIEHYO CTPYKTYPY;
® TIPOBENCH JETAJIbHBIN aHATN3 XUMHUYECKOTO COCTaBa
3Besx HD 178892, HD 115708 wu HD 45583.
VYCTaHOBIIEHO, YTO CTENEHb AHOMAJIUN COACpHKAHUS
XUMHUYECKHUX dJ1eMeHTOB B atMocdepax HD 178892 u
HD 115708, umeromux OJM3KHe TeMIEPaTypbl, HO

CIJIBHO  pa3iMyarollliecss  MarHUTHblE  TOJI,
NpaKkTHYeCKH oJauHakoBa. B armocdepe 3Be3s
HD 115708 o0OHapyXeHO u HCCIIEN0BAaHO

CTpaTU(ULIMPOBAHHOE pAaCHpe/esieHHe XUMUYECKUX
9JIEMEHTOB C TIIyOUHOH;

® [I0KAa3aHO, YTO XUMHYECKHIl COCTAaB  3BE3Ibl
HD 45583, w™ensieTrcs ¢ ¢a3oi BpameHHs, dYTO
TOBOPUT O  HEPaBHOMEPHOM  pPaCIpeCIICHUH
XUMHYECKHX JJIEMEHTOB 10 IIOBEPXHOCTH 3BE3/IBI.

E.A. Cemenko

HccaenoBanue
BHETAJIAKTHYECKUX
BO/m3n  CeBepHOro
PATAH-600

MOJIHOM BbIOOPKH
PAANOUCTOYHHKOB
nojaKwca MHpa Ha

Huccepmayuss  Ha  couckanue — yueHoll
KaHouoama Qhu3uKo-mamemamudeckux Hayx

cmeneHu

Pabora MOCBAIICHA HCCIICIOBAaHHIO
JIOJITOBpEMEHHOM (B Te4YeHHWe Toja) W OBICTpOH
NEepEeMEHHOCTH (HECKOJIbKO JIHEeW) W3JIyueHHs BBIOOPKHU
PAIMOMCTOYHUKOB C TUIOCKMMH CIIEKTPaMH IO JTaHHBIM
MHOTOYaCTOTHOTO 0030pa, MIPOBEIEHHOTO Ha
PATAH-600. B 0030p Bomnia mosiHas MO IUIOTHOCTH
moToka (S; 4rry > 200 MSH) BeIOOpKa U3 504 rayiakTUK H
KBa3apoB B ClIa00 M3y4YCHHOH 00JIaCTH CEeBEpHOro Heba
(00" <RA <24"; 75°< < 88°). [Tomyuen xaranor u
MT'HOBEHHBIE PaIMOCIIEKTPHI OOBEKTOB Ha 6 9acTOTaxX B
nuamasone 1-22 I'T.

BhINoJIHEH CTaTUCTUYECKUM aHAIN3 CIEKTPAIBHBIX
CBOWMCTB PagUMOMCTOYHHUKOB 0030pa. 11% m3 mHmx (51
O0BEKT) SBIAIOTCA  HCTOYHHUKAMH C  IUIOCKHMH
cnekrpamu (a>-0.5, F,~V"), 65% - HCTOYHHMKH C
HOopManbHBIMH  cnekTpamu  (-1.1 < a <-0.5), a
ocranbHble 24% UMEIOT KpyThie clieKTpsl (a < -1.1).

C nomomipro 6a361 qanabix NED npoBeneHa kpocc-
npeHTHukanus 504  paanoONCTOYHUKOB 0030pa c
oO0bekTaMH B onTudeckoMm awamazone. g 73%
PAaAMONCTOYHUKOB HE  OOHAapy)XKeHO  ONTHYECKHUX
otokaecTBieHuil, 22% O0O0BEKTOB OTOXKIECTBIEHBI C

ranakTukaMu  (Zyean= 0.32), a octampable 5% - ¢
kBazapamu (Zyean= 1.13).

HccnenoBaHa  JONTOBpEMEHHass  HEPEMEHHOCTh
BBIOODKM OOBEKTOB C IUIOCKUMH CIHEKTpaMu C
npuBieueHreM JaHHBIX 1999 1. Oxkazanoce, 41O B
BBIOOpDKE Mpeo0iafgaloT WCTOYHHMKH, CHEKTpajbHas

MJIOTHOCTb MOTOKA KOTOPLIX OMNHCBLIBACTCA CTCICHHBIM
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a hot (Ter=13000°K) and young star HD 45583 is
demonstrated, having a pronounced multipole
structure;

e a detailed analysis of the chemical composition of the
stars HD 178892, HD 115708 and HD 45583 was
completed. It was found that the chemical composition
of the atmospheres of stars HD 178892 and
HD 115708 has similar anomalies, despite very
different magnetic fields, but similar temperatures. In
the atmosphere of the star HD 115708, a stratification
of chemical elements with depth was detected;

o it was found that the chemical composition of the star
HD 45583 varies with the phase of rotation, indicating
inhomogeneous distribution of chemical elements over
the surface of this star.

E.A. Semenko

Investigation of a Full Sample of
Extragalactic Radio Sources Near the North
Celestial Pole with the RATAN-600

Thesis for the degree of Candidate of Physical and
Mathematical Sciences

The thesis is devoted to the study of long-term (one
year) and rapid (several days) variability of radiation of
a sample of radio sources with flat spectra according to
the data of the multifrequency survey conducted with
the RATAN-600. The survey covers a complete in the
flux density (S; 46, > 200 mJy) sample of 504 galaxies
and quasars in a poorly investigated area of the northern
sky (00"<RA <24" 75°<5<88°). A catalog and
instantaneous radiospectra of objects at 6 frequencies in
the range of 1-22 GHz was compiled.

A statistical analysis of the spectral characteristics
of the survey radio sources was made. Eleven per cent of
them (51 objects) are the sources with flat spectra
(a=-0.5, F,~Vv"), 65% are the sources with normal
spectra (-1. < a <-0.5), while the remaining 24% have
steep spectra (o <-1.1).

With the aid of the cross-identification service of
the NED database, an optical identification of radio
sources of the survey was done. For 73% of objects no
identifications were found, 22% of objects are identified
with galaxies (Zyean= 0.32), while the remaining 5% -
with quasars (Zmear= 1.13).

Long-term variability of the sample of objects with
flat spectra was investigated with the use of 1999 data. It
was found that it is dominated by the sources, the
spectral flux density of which is described by a power
law and decreases with frequency. The studies have
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3aKOHOM ¥ YyObIBaeT ¢ yactoTod. KccnemoBaHus
BbIsIBUIM  46%  HCTOYHMKOB C  IEPEMEHHOCTbIO
IUIOTHOCTH ToTOKa oT 30% u BhIme (110 YpOBHIO So) Ha
3-4 wgacrorax (21.7, 11.2, 7.7 u 4.8 ['Tm). Cpennnit
WHJIEKC IEPEMEHHOCTHU ISl OOBEKTOB pacTeT ci1abo Kak
¢ gacroroii (yposerb — 0.3-0.5 B amamazoHe 4acToT
4.8-21.7 I'T), Tak ¥ co CHEKTpabHBIM HHAECKCOM. [To
aHaAIN3y MHOTOYaCTOTHBIX PannoCIIeKTPOB u
JIONITOBPEMEHHON  TepeMEeHHOCTH  OOHapyxkeHo 4
kaHgunata B GPS-ucrounuku  (Gigahertz-Peaked
Spectrum): J0626+82, J0726+79, J1823+79 u J1935+81.

ITo exenmueBHBIM HaOmoneHWsM B aBrycre 2007 T.
BIIepBbIe ~ OOHapykeHa  ObICTpas  MEPEMCHHOCTH
MasionszyyeHHoro oowekra tuna BL Lac J2022+76. Ilo
HabmoneHusMm Ha 2.7, 3.9 m 6.2 cM chekTpaibHas
IUIOTHOCTh TOTOKa OOBekTa MeHsutack Ha 20-30% 3a
BpeMsI OT HECKOJBKHX CYTOK A0 Mecsla. AMIUTUTYyOa
MIEPEMEHHOCTH HCTOYHHKA YMEHBIIAETCI C POCTOM
YacTOTHI, YTO BMECTE C KOPPEIISIIUU U3MEHEHHUHA TTOTOKA
Ha Pa3HBIX YacTOTaX MOXKET yKa3blBaTh HAa BHEUIHHE
IIPUYUHBI [IEPEMEHHOCTH.

FO.B. Comnuxosa

HUcciaenoBanue HEKOTOPBIX (hoHoBBIX
COCTABJIAIOLINX paauou3yyeHust
BcesleHHOM B Ha3eMHBIX HAOJJIIOIeHUAX

PeIMKTOBOrO (poHa
Huccepmayuss Ha  couckanue — Y4eHOU  CHieneHu
KaHOUOama Qpu3uKo-mamemamuyeckux HayK

PaGora mocBsiieHa HCCIENOBAHUIO KOCMHUYECKHX
(OHOBBIX H3ITy4eHMH, MEMIAIONMX HCCIICIOBAHUIO
penmukToBoro Qoua (PU). W3-3a Manoii BETUYHHBI
Gbykryanuit PU HCKJIIOUUTEIIBHOE 3HAYCHUE
npuoOperaer mnpobiema ydera Jpyrux (HOHOBBIX
panuousnyuennii. ®on lanaktika W mym QOHOBBIX
PaZAMOMCTOYHUKOB TIPAKTUYECKU HE HUCCIICAOBaHbl B

KOPOTKOM  CaHTUMETPOBOM M MWIIMMETPOBOM
JUana3oHe JUIMH BOJIH.

MemaromuM ~ ()OHOBBIM ~ HM3IYYEHHEM  TaKxke
SABISIETCSl  IIyM  3apsOKEHHBIX ~ MakKpoOMOJIEKYT B

nmuamazoHe A 1-3 cm. Bo3aMoxkHOCTE ydera ¢oHa B 3TOM
ara30He ONHpPAeTCsl Ha CYIIECTBEHHOE pasIHuue
3aBHCHMOCTH APKOCTH METIAOIINX (hOoHOBBIX
KOMIIOHEHTOB OT YaCTOTEHI.

JlanHble pabOTHI MPOBOJMINCH B PaMKax MPOCKTa
«l'enetnueckuii Kon Bcenennoit» Ha pamuoTeneckone
PATAH-600. Lenu u 3a1a4u uccaea0BaHus:

® OIICHKa aTMOC(i)epHOFO mryma, KakKk OCHOBHOI'O
HUCTOYHHKA TIOMEX B HU3YYEHHUNU  PEIIMKTOBOTO
N3IIYYCHHUA Ha3€MHBIMHU CPEIACTBAMMU,

® OIICHKa BKJ1ajga JHUITIOJIBHOT'O H3ITy4YCHUA

MakpomoJiekys («spinning dust») B CaHTHMETPOBOM
JMara30He BOJH MO HM3MEPEHHUI0 MOJSIpH3aLUK
nbpUIeBOro obnaka B co3Be3anu [lepces;

® JCClIe/IOBaHUE

CUHXPOTPOHHOI'O H3JIy4YCHU
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identified 46% of sources with the variability of the flux
density from 30% and higher (by the level of 50) at 3-4
frequencies (21.7, 11.2, 7.7 and 4.8 GHz).

The mean variability index of objects increases slightly
both with the frequency (level - 0.3-0.5 in the frequency
range of 4.8-21.7 GHz) and with the spectral index.

Four GPS source (Gigahertz-Peaked Spectrum)
candidates: J0626+82, J0726+79, J1823 +79 and
J1935+81 were discovered from the shapes of radio
spectra and their long-term variability.

According to the daily observations in August 2007,
a rapid variability of the poorly studied object of BL Lac
type J2022 +76 was first detected. Its spectral flux
density at 2.7, 3.9 and 6.2 cm varied by 20-30% over the
period from several days to a month. The amplitude of
the source’s variability decreases with increasing
frequency, which, along with the correlated flux
variation at different frequencies may indicate external
causes of variability.

Yu.V. Sotnikova

A Study of Background Components of
Radio Emission of the Universe in Ground-
Based Observations of Cosmic Microwave
Background

Thesis for the degree of Candidate of Physical and
Mathematical Sciences

The thesis is devoted to the study of cosmic
background radiations, disturbing the investigations of
the cosmological microwave background (CMB). The
problem of accounting for other background radio
emissions is of paramount importance because of the
small magnitude of the CMB fluctuations. The Galactic
background and the background radio source noise have
practically not been studied in the short centimeter and
millimeter wavelength intervals.

The noise of the charged macromolecules in the
range of A 1-3 cm is as well an interfering background
radiation. Note that the possibility of taking into account
the background in this range is based on a significant
difference of brightness of the interfering background
components, depending on the frequency.

The studies were conducted on the RATAN-600
radio telescope within the framework of the Genetic
Code of the Universe project. The goals and objectives
of the study:

e an assessment of the atmospheric noise as the main
source of interference in the study of the CMB with
ground-based facilities;

e an estimation of contribution of the macromolecule
dipole radiation (the «spinning dust») in the
centimeter wave band based on the measurements of
polarization of the dust cloud in the Perseus
constellation;

e GQGalactic synchrotron radiation study at decimeter
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lanmakTiKy Ha JENUMETPOBBIX BOJIHAX U €r0 BKJIAZA B
n3zyuenue PU;

® JICClIeIOBaHUE pazuocieKTpoB 00BEKTOB
RZF-xaramora (Ratan Zenith Field), momyuenroro Ha

PATAH-600, w aHanw3 NOMYISANHA  CIa0BIX
palIMOUCTOYHHUKOB.  BbiieneHne  00BEKTOB ¢
HWHBEPTUPOBAHHBIMH CIICKTPaMH, Hanboee

MEIIAOIUMH MIPH U3YYEHUH PENUKTOBOTO (OHA;
® OTOXECTBJIEHUE pPaJAHMOUCTOYHMKOB RZF-karanora.
Orenka U3MCHCHHU pacnpeneieHus o
CIICKTPaJIbHBIM HUHJICKCaM npu nepexoae K
MPEeNIEHO cIa0bIM PaJMONCTOYHHKAM W YTOYHCHUE
WX POJM B DJKCICPUMEHTaX [0 aHU30TPOIHH
penuKTOBOrO (hoHA.
Mo pesympratam o6paboTkm 1700 YacoBBIX CKaHOB
HAOIIOACHUH B OKOJIO3EHUTHOW 00J1aCTH, MOTy4eHO, 9TO
CpeIHee MOJOXKECHHE H3JI0Ma CHEeKTpa MOIIHOCTH TIO
mkane gactoT paBHo 0,1 I'm ma A1.38 cM, a Ha BoiHAxX
JUIMHHEee W Kopode 1.38 cM HM37I0M cMemieH B CTOPOHY
o6onee Hm3kux dYactoT ~0.03 'm. DTO orpaHmyuBaeT
uccnenoBanus anusorpornuu P wa [< 1000, eciau He

YYUTBIBATH aTMocepHbIi LIyM. JBymepHas
¢unbTpanus mymMoB arMocepbl Ha  IUIOCKOCTH
«BpEMSI-yIII0BOI Macmrado» c MOMOILLIO

BEUBJICT-aHAIM3a TI03BOJIACT MPOBOIUTH HCCIICIOBAHUS
AHW30TPONMH PEIMKTOBOrO ()OHA B CAHTHMETPOBOM
QMara3oHe UTHH BOJIH Ha YTJIOBBIX MAacIITabax, BayKHBIX
U KOCMOJIOTHH.

CrerneHpb MOJIIPU3ALAN TBUIEBOTO 00Jlaka B 00JacTH
co3Be3nusa Ilepces okasamach Ha HE3HAUYNUTEIHHOM
ypoBHe (~2%). W3 dero caemaH BBIBOJ O MajioM
BJIMAHUN OUINOJIBHOI'O M3JIYUYCHHA MaKpOMOJICKYJI Ha
UCCIICIOBaHMS TIOJISIPU3AIIUHN PEITUKTOBOTO (hoHa.

OOHapyXeHO, YTO ABYX4YacTOTHbIH (74 cM - 7.6 cM)
CHCKTPAIBHBIA ~ HWHICKC ()OHOBOTO  W3IIydeHHS B
OKOJIO3EHUTHOM 0030pe HE SBISCTCSA IOCTOSIHHBIM, a
WCIBITBIBACT TMPOCTPAHCTBEHHBIC BapHAIMU JaXe Ha
BBICOKHX TaJJAKTHYECKUX MIAPOTAX.

Ilo pe3ynbTaram HCCIeI0BaHUI 00BEKTOB
RZF-xaranora oka3ajloch, 4YTO 4YHCIO OOBEKTOB C
WHBEPTUPOBAHHBIMH  CIEKTPaMH HE3HAYUTENBHO H
cocraBiger okoio 1% mpum a>1 u 5% mpu a>0
(S~v™. CooTBeTcTBYIOIINE obnactu MO>XHO
OKpaHUPOBATH oT HCTOYHHUKOB pu N3y4YCHUUN
PEUKTOBOTO (hOHA.
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waves and its contribution to the study of the CMB;

e a study radio spectra of the RZF (Ratan Zenith Field)
survey objects, obtained with the RATAN-600, and
an analysis of the weak radio source populations.
Isolation of objects with inverted spectra, the most
disturbing in the microwave background studies;

o an identification of the RZF survey radio sources. An
assessment of the distribution variation over the
spectral indices in the transition to extremely weak
radio sources and a refinement of their role in the
experiments on the CMB anisotropy.

As a result of reduction of 1700 hour scans of
observations in the circumzenith area, it was found that
an average position of the power spectrum rupture on
the frequency scale amounts to 0.1 Hz at A1.38 cm, and
at the wavelengths longer and shorter than 1.38 cm the
rupture is shifted towards lower frequencies ~0.03 Hz.
Neglecting the atmospheric noise restricts the study of
the CMB anisotropy at /< 1000. However, the two-
dimensional filtering of the atmospheric noise on the
«time-angular scale» plane with the help of wavelet
analysis allows to take it into account. This would allow
conducting the studies of the microwave background
anisotropy at the centimeter wavelength interval on the
angular scales important for the cosmology.

The degree of polarization of the dust cloud in the
Perseus constellation was found to be insignificant
(~2%). Thus, the dipole radiation of macromolecules has
little effect on the studies of the microwave background
polarization.

It was found that a  double-frequency
(74 cm - 7.6 cm) spectral index of the background
radiation in the circumzenith survey is not constant, but
undergoes spatial variations even at high galactic
latitudes.

According to the results of studies of the RZF
survey objects it was found that the number of objects
with inverted spectra is insignificant and amounts to
about 1% at o>1 and 5% at a>0 (S~v™*). The
corresponding regions can be shielded from the sources
in the studies of the microwave background.

T.A. Semenova



