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PagnoacrpoHomMmuuyeckue
UCCJICA0BAHUS

I''IYBOKHE OB30Pbl HEGA HA PATAH-600

IxkcnepumenT XOJIO/ 1980-1999 rr. Ha A7.6 cm
U riay0okue aenuMerpoBbie 0030pbl NVSS u
FIRST

[Tocne aHanu3a cOBMECTHBIX JaHHBIX Karajora RC
U KaTajoros geuuMerposoro auanasona NVSS u FIRST
OBUTH TIOBTOPHO 0Opa0OTaHBI BCE IMKJIBI HAOIOICHUN
(1980-1999 rr.) momocer o630pa XOJIOJ. Ouenka
myma paguomeTpoB (0.15MK) mo Gompmomy maccuBy
JIAHHBIX OKa3aJICsl 3HAYUTEJIbHO HWXKE IIyMa (OHOBBIX
PaArONCTOYHHUKOB. J[JIs1 BCETO MaccHBa JaHHBIX MPHUHAT
MOPOr OOHAPYKEHUSI MO YPOBHIO 56 S7ee~15 MSH u
36 - 9 MSH (puc.71).

CpaBHEHHE MOJICIILHOTO pa3pe3a Heba Ha A7.6 cM
mo aanHeiM NVSS ¢ 0630pom XOJIO/ mokasaio, 4to
OCHOBHAasi  4acTb ncrouHukoB ~ NVSS HAMEET
cnekTpanbHeli  umHAekc  0~0.75. Oxomo  10%
NVSS-06bekToB, peructpupyeMseix B 0030pe XOJIO/],
UMEIOT CHEKTPBI, OTIUYHBIE OT CpPEOHErO JUIA BCEH
TIOTTYJISATIAH.
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Radio Astronomy
Investigations

DEEP SKY SURVEYS ON THE RATAN-600

The COLD Experiment (1980-1999) at 1.7.6 cm,
and the NVSS & FIRST Deep Decimeter
Surveys

After the analysis was made of the unified data from
the RC catalogue with the NVSS and FIRST decimetre
surveys, all the observational cycles (1980-1999) of the
COLD survey were re-processed. The evaluation of
radiometer noise (0.15mK) from a large data array
turned out to be much lower than the noise from
background sources. We adopted the threshold of
detection by the level of 50 S;gm~15mly and
36 - 9 mly (Fig.71) for the entire data array.

A comparison of the model sky section at A7.6 cm
according to the NVSS data with the COLD survey has
shown that the major part of the NVSS sources has a
spectral index o~0.75. Around 10% of the NVSS
sources, registered in the COLD survey have the spectra,
different from average for the entire population.
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Puc. 71. Cmamucmuxa omcuemos na cpednem paspese neba (50 ckarnos) ons unmepeana 04"<R.A.<03". Januvie
om@unbmposanvl om wyma OaieKux paouoUCmOYHUKO8. J{ucnepcus wymo8 noIycymMmbl 08YX He308UCUMbIX SPYNN
nabniooenuti (1.5 mAn) bonvwe Oucnepcuu ux noaypaswocmu (0.2 mAn), uz ueeo nomyuena oyenka nopoea
obHapycenus 00vekmos: 7.5 MAH no ypoerio 5o u 4.5 mAn no yposuro 3o. Ilo cpaguenuio ¢ smum uHmepeaiom ois
8CEX OCMANILHBIX 0OPAOOMAHHBIX OAHHBIX HOPO2 OOHAPYICEHUsL 8blULe.

Fig. 71. Counts statistics on the average sky section (50 scans) for the 04"<R.A.<03" interval. The data are filtered
from the noise of far radio sources. The noise dispersion of the half-sum of two independent groups of observations
(1.5 mJy) is larger than the dispersion of their half-difference (0.2 mJy), which yields the evaluation of object
detection threshold: 7.5 mJy on the 5o level and 4.5 mJy on the 3o level. Compared with this interval, for all the

remaining reduced data the threshold is higher.
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JUis  mocTaTOYHO ~ MOUIHBIX  PAJHOMCTOYHHKOB For relatively powerful radio sources (S 4 gu,~100 mJy)
(S1.46u~100 MAH) MOCTPOEHBI CIIEKTPBI c we constructed the spectra with the use of all the

WCIIOJIb30BAHUEM BCEX MMEIOIIUXCS B 3TOH oOmactu
Heba KaTalloroB.

Hannbie 0630pa XOJIO/ 1980-1999 rr. mo3Bommmu
OTIPENIeNIUTh ABYXYACTOTHBIE CIIEKTPHl MHOTHX CIIA0BIX
NVSS-00BeKTOB, A7 KOTOPHIX HET JaHHBIX Ha JPYTHX
4acTOTaXx, W BBJICIWTH B [JBa pa3a Ooiee cralbie
00bekThI, 4eM B 0030pe GB6 (S;~25 MfH Ha A6 cMm).
YpoBenb 36 Ha A7.6 CM HEIOCTATOYCH IS OIICHKH
CrekTpoB  Bcex ciabbix  NVSS-pasnoucTouyHHKOB
(Siim~2.5 MfIH), TOAPTOMY CpeAHWH CHEKTpalbHBIN
WHJIEKC TIPENeNbHO cIadblX OOBEKTOB OBLI OLIEHEH MO
myMy «HaceimeHus». [Momymsauuss NVSS obbekroB ¢
IUIOCKAMH W WHBEPCHOHHBIMU CIIEKTPAMH, WMEIOIINX
IUIOTHOCTH MOTOKa Oojbmre 10 MSAH, TONMHOCTRIO Monana
B manabie XOJIOJ] 1980-1999 rT.

Hakomnenne cymiecTBeHHO — Oonbpoiero — gucia
CYTOUYHBIX pa3pe3oB Heba, ueM B XOJIO/e-80, mpuseno
K OXHJIaeMOMY CHIDKEHHUIO YPOBHS IITYMOB PaIHOMETpa,
HO MpPaKTUYECKH HE CHHU3WJIO IIOPOI OOHapy>KEHUs
UCTOYHMKOB B CBS3M C JOMHHHUPOBaHUEM IyMa
(DOHOBBIX PaIMOMCTOYHUKOB.

B nauame 80-x romoB karamor RC Obut riry0Oxke
JpyTUX KaTajuoros, U Toabko ~10% paguoNCTOUHUKOB,
KOTOpblE HMEJIH OYEeHb KpyThle CHEKTpHI, ObUIN
otoxaectBieHsl ¢ karamorom UTRAO (A60 cm). 3a
MIPOIIEIINE YETBEPTh BeKa MOSBHIINCH Ooliee TITyOoKHe
o030per  (NVSS, FIRST), m curyanus oxazamack
MPOTHUBOMONOXKHON.  O030pel B CAaHTUMETPOBOM
IUarma3oHe CTajlil HWCIOJB30BAaThCS UL  BBIICICHHA
nomynsauu NVSS, FIRST 00bekTOB ¢ HHBEPCHOHHBIMU
CIEeKTpaMH.  JTO  HWHTEPECHO Uil CeJeKIUHU
palMoU3ITyYaroMX TAJIaKTUK M KBa3apoB C aKTHBHBIMU
sapamu (AGN). CanTtnmerpoBele 0030psl Heba C
YyBCTBUTENBHOCThIO, anexkBatHoM NVSS, FIRST
KaTtajoraM, IOKa yJIaJloCh TPOBECTH TOJIKO B OYEHb
MaibIX oOjacTsx Heba, YTO pe3Ko OrpaHUYHUBACT
MOTHOTY JAHHBIX 10 OOBEKTaM BBICOKOM paano
CBETHMOCTH Ha Pa3HBIX KPACHBIX CMEIICHHUSX.

H.C. Cobonesa, E.K. Maiioposa,  O.Il. )Kenenxosa,
A.B. Temuposa, H.H. Bypcos.

00630p RZF - Ratan-600 Zenith Field

3aBepmieH TiyOokuit  0030p (pmc. 72, cieBa)
obmactn neba 0"<R.A.<24" u 40.5°<DEC <42.5°
(Otuer CAO PAH 2004-2005, c. 91), koTOpbIit SBUICS
mpenensHo TiryookuMm st PATAH-600 nHa BomHax
mmHHee 3.9 cm. RZF HameneH Ha moimydeHHeE CIIEKTpa
memaonmx  GoHoBbIXx  m3nydyenuir (OU) npum
UCCJIEJIOBAaHUM  AaHM30TPOIIMM  PEIUKTOBOrO  (hoHa
(Cosmological Microwave Background, CMB).

Wntepriperannst naHHBEIX 1O (QOHY B JAWarazoHe
lem - Imm Tpedyer SKCTPaNOJISIUU ¢ona
CHHXPOTPOHHOTO H3IyYEHUS U CBOOOIHO-CBOOOTHOTO
W3JTyYeHHs TOpSYero rasza B [aylakTuke, a Takxke HIyma
(hOHOBBIX HCTOYHHMKOB M JUIIOJIFHOTO N3JTyYCHHE IBIIH.
OCHOBHBIMHU NapaMETPaMH, ONPEACIISIIOUINMHU MOIHOTY
uccienoBanuii ®U, SBAArOTCS MUKCETbHAS

existing for this part of the sky surveys.

The data of the COLD survey from 1980-1999
allowed to determine two-frequency spectra of a lot of
faint NVSS objects, for which there was no data at other
frequencies, and resolve the objects two times fainter
than in the GB6 survey (S;,~25 mJy at A6 cm). The
level of 30 at A7.6 cm is not sufficient for the evaluation
of spectra of all the faint NVSS radio sources
(Siim~2.5 mJy). Therefore, we evaluated the intermediate
spectral index of extremely faint objects according to the
saturation noise. The NVSS object population with flat
and inversion spectra having the flux density of more
than 10mlJy fully made it into the COLD
1980-1999 data.

The integration of a significantly larger number of
diurnal sky sections than in the COLD-80 led to the
expected decrease of the radiometer noise level, but it
practically did not decrease the source detection
threshold due to the domination of the background
source noise.

At the beginning of the 80ies the RC catalog was
more profound than other catalogs, and only 10% of the
radio sources with very steep spectra were identified
with the UTRAO (A60 cm) catalog. Deeper surveys
(NVSS, FIRST) appeared during the last quarter of a
century and the situation reversed.

The centimeter surveys started to be used for the
separation of the population of the NVSS and FIRST
objects with the inversion spectra.

This is interesting for the selection of radio-loud
galaxies and quasars with active galactic nuclei (AGN).
Centimeter surveys of the sky with the sensitivity
comparable with the NVSS and FIRST catalogues were
successful only for very tiny sky regions, which limits
the fullness of the data on the high radio luminosity
objects at different redshifts.

N.S. Soboleva, E.K. Mayorova,
A.V. Temirova, N.N Bursov.

O.P. Zhelenkova,

The RZF Survey — RATAN-600 Zenith Field

We finished a deep survey (Fig. 72, left) of the sky
region 0"<R.A.<24" and  40.5°<DEC <42.5°
(SAO RAS Annual Report 2004-2005, p.91), which
was extremely deep for the RATAN-600 at the
wavelengths longer than 3.9 cm. The RZF is targeted at
obtaining the spectra of disturbing background
radiations while studying the anisotropy of the relict
background (CMB).

Interpretation of the background radiation data in
the range of lem — Imm requires an extrapolation of
background synchrotron radiation and free-free emission
of the hot gas in the Galaxy, as well as the noise of
background sources and dipole radiation of the dust.

The main parameters, determining the fullness of
background studies are the pixel sensitivity at different
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Puc. 72. Cnesa — obnacmo 0630pa RZF. Cunue mouxu - paduoucmounuku ¢ yivmpa-KpymvimMu CHeKmMpamu, Kpachvle
MOYKU - PAOUOUCMOYHUKU C HAOCKUMU UAU UHBEPCUOHHBIMU cnekmpamu. Pucynox cnpasa Odemoncmpupyem

BO3MOINCHOCMb  YCMPAHEHUA 6K1A0a
pa()uomeﬂeaconax.

oHOBBIX  pPAOUOUCMOYHUKOE ¢ NOMOWDBIO HAOMOOeHUll HA  OOAbUIUX
Yuem wux exnada cHudcaem ypoeeHb wiyMa HA 6CexX NPOCMPAHCMEEHHbIX YACHMOMmA.

Topusonmanvuas nunus - ypogenv anuzomponuu CMB 0o momenma pexombunayuu 6odopooda z=1000.

Fig. 72. Left: the RZF survey region. Blue dots mark the radio sources with ultra-steep spectra, red dots are radio
sources with flat or inversion spectra. The figure on the right demonstrates the possibility of elimination of the
background source contribution with the aid of observations conducted on large radio telescopes. Taking account of
their contribution decreases the noise level at all spatial frequencies. The horizontal line marks the level of CMB
anisotropy till the moment of hydrogen recombination z=1000.

YYBCTBUTCJIBHOCTL Ha PAa3HbIX YIJIOBBIX MacmTaGax
®~1/L, pa3mep wuccienoBaHHOH oOjacTu Heba U
qyBCTBUTEIBHOCTh HHCTpyMeHTa (~C,). IIpenenbHas
®Dypbe-TapMOHHKA, PErucTpupyeMasi B CIeKTpe (oHa,
OTIpeersieTCs] OTHOLIEHHWEM pa3Mepa HWHCTPYMEHTa K
JuinHe BOJHBI, D/A. 6 YIJIOBBIX MHHYT IO CKJIOHEHHIO
cootBetcTBYIOT L=1000 B cnektpe momuoct CMB. Ha
9THX MacmTabax CyIIECTBEHHO IMafaeT MHTCHCUBHOCTH
CaxapoBCKUX OCIMIUIAIAN " MaKcHMalbHa
nosspusanuss CMB (puc. 72, cipaBa).

JIeBATh MMPOKWX 4YACTOTHBIX JauanasoHa u 24
Y3KOMOJIOCHBIX IIOAKAaHalla, Ha KOTOPBIX NPOBOJHICS
0030p RZF, cymiecTBeHHO pacHIMpsIOT BO3MOXKHOCTH
uccie0BaHus (POHOBBIX U3ITyUEHHH.
Wntepdepomerprueckrie CUCTEMBl HE YyBCTBUTEIBHBI
k ®U, a KocMHYECKHE O3KCIEPHUMEHTHl OIPaHWYEHBI
pasmepamu 3epkai. B RZF BnepBble noyueHbl gaHHbBIE
o ¢uykryanusix ¢ona ['amaktuku u MetaramakTHKU Ha
Macmrabax  MHTEPECHBIX  JUIA  KOCMOJOTMH, C
YyBCTBUTEIBHOCTBIO W YIJIOBBIM  pa3pelieHHEM
OonbIIMMH, HYeM JTO JeJajloch paHee, a TaKke B
IUana3zoHe OJIM3KOM K JMama3oHy KOCMHYECKHX
skcriepumMeHToB WMAP u PLANCK. Jlannpie 0630pa
ynpomaroT skerpanomsuuio GM no guanazonam u
YIJIOBBIM pa3MepaM.

MoxHo comnoctaButh 0030p RZF ¢ WMAP un
PLANCK s yrmoeeix macmrabos ~0.1°. TTapamerp
W2~(D/L)*  XapakTepusyer aHTEHHbIi (WIBTP IpHU
HCCIIEIOBAaHUU CIIeKTpa MoInHocTH Quykryaruidi CMB.
Hns 0630pa RZF 3T0T dakTop Hrpaer poib TOIBKO Ha
CaMbIX JUIMHHBIX BOJIHAX.

ITpn ocpenHeHNN NaHHBIX 32 MHOTHE CYTKH Ha

angular scales ®~1/L, the size of the studied region of
the sky and the instrument’s sensitivity (~Q,).

The limiting Fourier harmonics, registered in the
background spectrum, is determined by the wavelength
dependence on the instrument size, D/A.

6 angular minutes in declination correspond to L=1000
in the power spectrum of the CMB. At these scales the
intensity of the Sakharov oscillations briskly decreases
and the CMB polarization is maximal (Fig. 72, right).

Nine broad frequency ranges and 24 narrow-band

sub-channels at which the RZF survey was conducted,
are substantially expanding the capabilities of the
background radiation research.
Interferometric systems are not sensitive to the cosmic
background, and space experiments are limited by
mirror sizes. In the RZF we for the first time obtained
the data on the Galactic and Metagalactic background
fluctuations on the scales interesting for the cosmology,
with higher-than-previous sensitivity and resolution in
direction and in the range close to the ranges of the
WMAP and PLANCK space based experiments. The
survey data simplify the background radiation
extrapolation in ranges and in resolution in direction.

We can compare the RZF survey with the WMAP
and PLANCK missions for the angular scales of ~0.1°.
The parameter W>~(D/A) characterises the antenna filter
while studying the CMB fluctuations power spectrum.
For the RZF survey, this factor becomes important only
at the longest waves.

While averaging the data from many days, the noise
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Puc. 73. Ooxcudaemorii wym [anakmuxu, 3KCmpanonuposauHvli ¢ ouanasouma 6oaH obzopa RZF na naubonee
yyecmeumenvryto 60aHy muccuu PLANCK 1.4 mm. Iopuzonmanvhvie aunuu - odxcudaemsiti yposeHs CMB-wyma.

Hannvie ons epadycnvix macumabos L=220.

Fig. 73. The expected noise of the Galaxy, extrapolated from the wavelength range of the RZF survey to the most
sensitive wave of the PLANCK mission, 1.4 mm. The horizontal lines — the expected level of the CMB noise. The data

for the degree scales of L=220.

MaJIBIX MacmTadax cTajl JOMUHHPOBATh IIyM (POHOBBIX
ACTOYHUKOB, a Ha OONBIIMX Macmradax - IIyM
lamakTikyn. Ha KOpOTKHX BOJNHAX HA MaJbIX MaciTadbax
JOMHHHPYET IIyM paJdoOMETpOB M Ha OOJBIINX
MaciTabax - IyMm aTMocdepbl 3emun.
IpensaputenbHas 00pabOTKa HAKOIUICHHBIX 3a 10 JjeT
JAHHBIX IIOKa3ajla, YTO B Ha3eMHBIX IKCIIEPUMEHTax Ha
panuoTesneckonax ¢ OOJIbUIMMH alepTypamu:
1) Ha ManpIXx ymIOBBIX Macmrtabax (O<<1°, wm
[>>200) BenuuuHBI MPAKTHYECKH BCEX BHJOB
Memarommx @Y MHOro MeHbIIEe OLEHOK IMPOIIIOTOo

necstwietuss  (puc. 73).  DTO  OTHOCHTCS W K
HEU3BECTHOM  HOBOM  MONYJSLMU  JUCKPETHBIX
PaAMOWCTOYHUKOB, HW K  «OMACHBIM» I

agm3orponrmn CMB 00BeKTOB ¢ WHBEPCHOHHBIMU
CIIEKTPaMH;

2) 3HAYUTENBHO MOBBIIIEHA TOYHOCTh OLEHKM IIyMa Ha
MaJbIX ~ MacmTabax, KOTOpPbIE  OHPEAENSIOTCS
rpaBUTALIMOHHBIM paccesarueM CMB Ha ogHOMEpHBIX
CTPYKTYpax, TPEACKa3bIBaeMbIX €IUHOM TeopHen
nons (tuma SUSY - cymep-cummerpusi B KOHIE
SMOXU HHQIISNN);

3) HaliieHbl METOJBI IIOJABJICHHS IIYMOB aTMOC(EpHI
3eMiu B peXUME HAONIONCHHWNA C HEMOJBIKHOM
JUarpaMMOH  paguoTeNecKona. JTO  OTKPBIBAET
HOBBIE BO3MOXXKHOCTH HCIOJBb30BaHMS HA3eMHBIX
HHCTpYMEHTOB B uccienoBanuu ®U Bceenennoil B
JMara3oHax BOJH, MPO3PAaYyHBIX Ui aTMOCGEpHI
3emimm (A>3-10 mm);

4) mokazaHa PEHTA0EIBHOCTD HCIIOJIb30BAHHUS
MATPUYHBIX PATUOMETPOB B (DOKAIBHOW IJIOCKOCTU
paluOTENECKOIIOB,; NpeAIokKeH MPOCTOM u

3¢ (GeKTUBHBIA METOA BBICOKOTOYHOH KaMOPOBKH

of background sources at small scales and the Galactic
noise at large scales become dominant. At short waves,
the noise of radiometers is dominating at the small scale,
and the Earth’s atmospheric noise at large scales. Front-
end processing of the data integrated during 10 years has
shown that in the terrestrial experiments on the
telescopes with large apertures:

1) at small angular scales (®<<1°, or L>>200) the
values of almost all the disturbing background
radiations are much smaller than the evaluations of
the past decade (Fig. 73). This is also true for the
unknown new population of discrete radio sources,
and to the «dangerous» for the anisotropy of CMB
objects with inversion spectra;

2) the accuracy of noise evaluation is significantly
enhanced on the small scales, which are determined
by the gravitational scattering of the CMB on one-
dimensional structures, predicted by the unified field
theory (like SUSY — supersymmetry at the end of the
cosmic inflation epoch);

3) we eclaborated the technique of atmospheric noise
reduction in the observational mode of fixed beam
pattern of the telescope. This opens new possibilities
of use of the ground-based equipment in the study of
the background radiations of the Universe in the
wavelength range transparent for the Earth’s
atmosphere (A>3-10 mm);

4) we demonstrate the profitability of the use of matrix
radiometers in the focal plane of radio telescopes; a
simple and effective technique of high precision
calibration of the matrix channels in polarization
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KaHaJIOB MaTPHIIBI B MOJISIPA3AUOHHBIX
HAOIOACHUAXK, WCIONB3YIOIIUX HEMOISIPU30BAHHOE
U3Iy4YCHUE aTMOC(]Ephl B KAUECTBE ATAJIOHA.

Jns manpHEWero riayOOKoro aHamm3a MaHHBIX RZF

HEOOXO0/IMMO MPUBECTH BCE MPOLEAYPHI K OCIOMY HIyMy

pamTUOMETPOB sl TPUONMIKEHHUS YYBCTBUTEIBHOCTH K

pacdetHoit. OnmbIT 00paboTKK A7.6 CM TMOKa3aj, 4TO 3TO

BO3MOKHO.

FO.H. Iapuiickuii, H.H. Bypcos, A.bB. Bepnun,

H.A. Huoicenvckuil, I'B. JKexanuc, M.I'. Muneanues.

Pagmoranaktnka RC J0311+0507 - HeoOLIYHBIMH
00beKT panHeii BeesieHHow

RCJ0311+0507 - ommH W3  HCTOYHUKOB
mporpammbl  «bompmoe Tpuo» (Otaer CAO PAH
2004-2005, c. 90). MuoromBeTHBIE (HOTOMETPHUECCKIE
n3Mmepenuss Ha BTA BbUIBWIM aHOMaJIBbHYIO SIPKOCThb
POIUTENHCKON TalakTHKH B QuibTpe R, 4Tro Morio
OBITH CBSI3aHO C MONAAAHUEM B 3Ty NOJIOCY JUHMUHU Ly,
XapaKTepHOW B  KJIACCHMYECKUX  paJUOTalaKTHKax
BBICOKOW  cBetumocTH  (puc. 74). B cmekrtpe
(BTA/SCORPIO) 6b1a oOHapyxkeHa CUIIbHAsI IMUCCHS,
OTOXKJECTBICHHAas C BOJAOpPOAHOM JumHMeH Ly, Ha
7=4.519. RC J0311+0507 oka3ajncs caMbIM JaJICKHUM
HUCTOYHUKOM U3 OOBEKTOB IPOrPaMMBbl C PEKOPAHOU
CBETHMOCTBIO B CaHTUMETPOBOM Jara3oHe
(Lsgu~6*10%W/Hz).

[lo pesympTaTaM HETaBHUX HCCIEIOBAaHUKN OblIa
BhienieHa ocobas rpymnna FRII-00bekTOB BbICOKOU
ceetuMocT  Ha Z>3-5. Camo cylliecTBOBaHUE
ruranTckux FRII-pajnoranakTuk Ha OONBIIMX KPacHBIX
CMeUIeHUsIX OBbUIO 70 HEKOTOPBIX TOp II0JI BOIPOCOM
n3-3a TOTO, YTO OOHAPY)KEHHE CBEPXMACCHBHBIX YEPHBIX
aeip (CMYJT) ¢ Maccoit >10°Mo B ranakTuke B mepBbiii
MWUIMApA ~ JIeT €€  CYIIEeCTBOBaHUS  Tpedyer
TEOPETHUECKOro 00OCHOBaHMA. B mpHHATHIX Momensix
(Cunha & Santos 2004, Loeb & Barcana 2001) temm
pocta CMYJ] 3aBUCHT OT TeMIa akKpeuud |
3arpaBoynoii maccsl Y/l (10-100 Me). AnBexTHBHBIC
MOJIETI aKKPELH OCHOBAHbI Ha IPEAINOJIONKEHUH, YTO
cymectyior UJ[ (~10°Mo) Ha Z > 10-30 (nacenenue III
tuna). HenaBume pesynbratel WMAP craBar nopg
COMHEHHE CYIIECTBOBaHME TaKMX OO0beKTOB. Jis
BbIOOpa Mozenu TpeOyIoTCsl JIaHHBIE C  BBICOKHM
YIJIOBBIM pa3peleHueM sl ONpeAeIeHsT BHYTPEHHEH
CTPYKTYPBI paIMONCTOYHUKOB Ha OONBIINX Z.

C yuyacTHeM €BPOINEHCKHX paJoacTPOHOMOB IS
RC J0311+0507 momyueHsl KapThl HMHTEHCHUBHOCTH H
nosspusanuu Ha uatepdepomerpe MERLIN (JBO, UK)
Ha Al8cMm u 6¢cm (monoca L u C, cOOTBETCTBEHHO).
Nzoopakenuss MERLIN B momocax L u C wm
komOunupoBanHoe VLA+MERLIN wu3o0paxenue B
nonoce C (puc. 75, fig. 1, 2 & 3, cOOTBETCTBEHHO)
MIOKa3bIBAIOT, YTO HCTOYHHK HMEET B LEHTPATbHOU
001acT HEOOBIYHYI0 MHOTOKOMITOHEHTHYIO CTPYKTYpY.
Camblil 10KHBIH KOMIIOHEHT SIBIISICTCS TOPSIYMM IISITHOM
ONHOW M3 noJiell paamoucTouHnka. Habmromaromascs B
HEeM IIOJISIpU3allMsl yKa3blBaeT Ha TO, 4TO 3TO, CKOpee
Bcero, OnmkHss K HaOmoaareno 1oist. B nentpanbHon
YaCTH PAIMOCTPYKTYPBl MOXKHO BBIIAEIHUTH TPU
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observations, making use of
atmospheric radiation as a standard.

unpolarized

For the further deep analysis of the RZF survey, we have
to normalize all the procedures to the white noise of
radiometers in order to approximate the sensitivity to the
estimated one. The experience of reducing the 7.6 cm
has shown that it was possible.

Yu.N. Parijskii, N.N. Bursov, A.B. Berlin,
N.A. Nizhelskii, G.V. Zhekanis, M.G. Mingaliev.

Radio Galaxy RC J0311+0507 — an Unusual Object
of the Early Universe

The RC J0311+0507 is one of the Big Trio program
sources (SAO RAS Annual Report 2004-2005, p. 90).
Multicolour photometric measurements on the BTA
have detected anomalous luminosity of the host galaxy
in the R-band, which could be due to the entrance of the
Ly, line into this band, typical for classical radio
galaxies with high luminosities (Fig. 74).

Powerful emission was found in the spectra
(BTA/SCORPIO), identified with the hydrogen line Ly,
at Z=4.519.

The RC J0311+0507 turned out to be the most distant
object from the program objects with record luminosity
in the centimetre range (LSGHZ~6*1028W/HZ) at such
redshifts.

Based on the results of recent studies, a special
group of FRII objects of high luminosity was isolated at
Z>3-5. The mere existence of gigantic FRII-radio
galaxies at large redshifts was for some time open to
question due to the fact that the detection supermassive
black holes (SMBH) with the masses of >10°Mo in the
galaxy during the first billion of years of its existence
requires a theoretical justification. In the accepted
models (Cunha & Santos 2004, Loeb & Barcana 2001),
the rate of growth of an IMBH depends on the accretion
rate and on the black hole’s bare mass (10-100 Mo). The
advective accretion models are based on the assumption
that there exist some BH (~10°Ms) at Z>10-30
(Population III stars). Recent findings of the WMAP
mission question the existence of such objects. To
choose the right model, we require data with high
resolution in direction in order to determine the internal
structure of radio sources at large Z.

With the collaboration of FEuropean radio
astronomers we obtained intensity and ionization maps
for the RC J0311+0507 on the MERLIN interferometer
(JBO, UK) at Al8cm and 6 cm (L- and C-bands,
respectively). The MERLIN images in the L- and C-
bands and the combined VLA+MERLIN image in the
C-band (Fig. 75, panels 1, 2 & 3, respectively) show that
in its central region the source has an unusual magnetic
multicomponent structure.

The southernmost component is a hot-spot from one of
the radio source segments. The polarisation observed in
it indicates that this is, most probably, the segment
closest to the observer.

In the central part of the radio structure one can isolate
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Puc. 74. RCJ0311+0507. Ilpawvie cuumxu (BTA+SCORPIO), nonyuennvie 6 wupoxononocHvix R, [ u

cpeonenonocuwvix urempax SED 655, SED 707 (cunue uzoghomvl Ha ROIYMOHOBHIX U30OPANCEHUSX) C HATIONCEHHBIM
paououszopadicenuem VLA+MERLIN, C-band (poszosvie konmypol). B gurbmpe SEDG655 suona obwupnas 2azoeas

06010UKa 2ANAKMUKU.

Fig. 74. RCJ0311+0507. Direct images (bTA+SCORPIO), obtained in wide-band R, I and intermediate-band filters
SED 655, SED 707 (blue isophotes on the gray-level images) with the superimposed radio image VLA+MERLIN, C-
band (pink contours). In the SED655 filter one can see a vast gaseous envelope of the galaxy.

KoMmnoHeHTa, oTMedeHHble A, B u C (puc. 75, fig.1).
Ecimu sapom siBisieTcsi KOMIIOHEHT A, TO HCTOYHHK
spisietcss FRII ¢ cunbHOM acumMerpueil B MIIOTHOCTSIX
MOTOKA W CJOXHOW JUKETONOZOOHOW CTPYKTYpoil B
IOKHOM  KommoHeHte, a ecad C -  JBOMHOM
pajMOralakTUKO ¢  HECKOJIBKO  aCHMMETPUYHBIM
OTHOLIEHHEM IUIOTHOCTEH mHoToka. Ecim BKIIOYHUTH B

paccMOTpEHUE CaMblii CEBEpHBIM KOMIIOHEHT, TO
HUCTOYHHK YK€ OyAeT WMeTh [BaKAbl JBOWHYIO
CTPYKTYpPY (double-double), MIPEATOJIAratOIY 0

HECKOJIbKO BBIOPOCOB M3 sjpa. OJTO yKa3blBaeT Ha
BO3MOXHOCTh Hammuust aByx CMUJ[ B  sanpe
poauTenbcKkoil ranaktukd. He WUCKiIIOYeH BapHuaHT,
KOT/1a KOMIIOHEHTHl A U B sBISIIOTCS TBOMHBIM SpOM.
B HaOJII0ICHUSIX pOAUTENBCKOM TraJIaKTUKU
RCJ0311+0507 (¢ 1995 mo 2008 rr.) wuMErOTCS
yKa3aHUs Ha TIEPEMEHHOCTh, YTO MOXET OFITh
CIEICTBMEM JIBOWCTBEHHOCTH sapa. KoopawHATHI
omruueckoro  obbekta (0= 03"11"47.967°+0.005°,
6 =+05°08'03.86"+0.18", J2000) Ommxe Bcero K
KOMIIOHEHTY A (o = 03" 1747.967°, & = +05°08'03.87"),
y KOTOPOTO OKa3aJics u 0oJjiee TUIOCKHA, TI0 CPABHCHHIO
C OCTaJbHBIMU KOMIIOHEHTaMHM, CHEKTp. BeposiTHee
BCETO0, OH U SBJSIETCS SAPOM HCTOYHHUKA.

C nmnpuBnedeHneM HOBEIX maHHBIX MERLIN
yTo4HeHa paxnocBeTuMocTs gapa RC J0311+0509, mo

three components, marked A, B and C (Fig. 75, panel 1).
If the component A is the nucleus, than the source is a
FRII with strong asymmetry in the flux densities and a
complex jet-like structure in the southern component, if
the component C is the one then it is a double radio
galaxy with a somewhat asymmetric dependency of flux
densities. If we discuss the northernmost component, the
source would have a double-double structure, implying
several bursts from the nucleus.

This indicates on the possibility of existence of two
SMBHs in the nucleus of the parent galaxy. It is not
impossible that the A and B components constitute a
double nucleus.
In the observations of the RC J0311+0507 host galaxy
(1995-2008) there exist indications of variability, which
may be the consequence of the nucleus’ binarity.
The coordinates of  the optical object
(0= 03"11"47.967*+0.005°, & =+05°08'03.86"+0.18",
J2000), determined from four independent observations,
are the closest to the component A (o= 03"11"47.967,
§ =+05°08'03.87"), which happens to have a flatter, as
compared to the remaining components, spectrum. Most
probably it is the nucleus of the source.

Adding the new MERLIN data, we refined the radio
luminosity of the RC J0311+0509 nucleus, in view of
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Puc. 75. Hszobpascenus RC J0311+0507, nonyuenmvie Ha paouounmeppepomempe MERLIN (JBO, UK) Ha
yacmomax 1.7 (fig.1) u 51Ty (fig.2), u xombunuposannoe MERLIN+VLA uzobpadxcenue (fig.3). Obracme,
sanumaemas uzobpadicenuem Ha fig.2, ommeuena na fig.1 nynkmupuou aunueil. Komnonenm A na fig.1 seisiemcs

Haubonee BEPOANTHBIM ﬂOPOM UCmo4YHuKda.

Fig. 75. Images of the RC J0311+0507, obtained on the radio interferometer MERLIN (JBO, UK) at the frequencies
of 1.7 (figure 1) and 5 GHz (figure 2), and a combined MERLIN+VLA image (figure 3). The region, occupied by the
image on figure 2, is marked on figure 1 with a dotted line. Component A in figure 1 is the most probable nucleus of

the source.

KOTOpPOH  mpom3BeleHa omeHka Maccel CMYJ]
poautenbckoi ramaktuku. OHa OKasbIBaiach >10'"Mo,
eciu MoJIaraTh, 49TO 3aBHCHMOCTH
«pagroCcBEeTUMOCTH snpa-macca CMY J[» MOXHO

which the mass of the SMBH of the host galaxy was
evaluated. It appears to be >10'" Mo, if we consider that
the «radio luminosity of the nucleus — SMBH mass»
dependence may be extrapolated at larger Z. Such an
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JKCTpanoaupoBath Ha Oonbmme Z. Takoii 00BEKT
MPEACTaBIseT  CYIIECTBEHHYIO  IpobieMy  Juis
TEOPETHYECKUX MOJEIEeH, KaK SBOIIOIIH TallaKTHK, TaK
u cymectBoBanus CMY/] B panHeii BeeneHHOM.
Bricokasg pagmo CBETMMOCTh KOMIIOHEHT IPH MAaJloM
JTUHEHHOM pa3Mepe JTOH paAHoTaTaKTHKA TpedyeT
HPUBJICUCHHUS HEeCTaHJapTHBIX METOJIOB ux
(dopMUpOBaHUs, C Y4YETOM pa3lIMUHBIX BAPHAHTOB
MEpJUKHHTA, BKJIFOYAasi BAPHAHTHI C JIBOMHBIMH YEPHBIMU
JbIpaMi. MEpIDKUHI MOXKET O00eCHeYrBaTh BBICOKYIO
ckopocth BpameHus CMYJ] U BBICOKYIO CBETHMOCTH
HCTOYHWKA B paguoanamna3one. s TOOTBEp KICHUS
STOW THIOTE3Bl HYXXHBI JeTajbHble HAONIOICHISIM
RC J0311+0507 BO Bcem muamna3zoHe 4acTOT OT PaJHO J0
peHTreHa.

FO.H. Tapuiickuii, O.I1. JKenenxoea, A.H. Konwinos,
H.C. Cobonesa, A.B. Temuposa, O.B. Bepxooarnos,
T.A @amxynnun cosmecmuo ¢ Il. Tomacconom u T.
Maxcnoy (JBO, Benukobpumarus,).

OroxnecTBieHHEe PATHONCTOYHUKOB KaTajora
RC B o0gacTu, coBmagawuieii ¢ o03o0pamu
FIRST u SDSS

U3 432  paguomcrounukoB  karaiora RC,
MOMAJA0IIUX B OOJIACTh TepeceueHus C o030pamu
SDSS u FIRST (~132 kB.rpan.), ~75%
UICHTU(DUIIMPOBAHEI C OOBEKTAMH PaIHOKATAIOTOB
FIRST u NVSS. Bosbmas gyacte U3 ocTaBmmxcs ~25%
HCTOYHHKOB SIBIISIFOTCS 1100 pe3yIbTaToOM
ONMeHIUPOBaHWUS JABYX WIM HECKOIBKAX peaJbHBIX
00BEKTOB, [IUISI  KOTOPBIX  CJIOKHO  OIPEAEITUTh
WHAWBHIYATbHBIE XapaKTEPUCTUKU 10 HaOIIOIEHISIM
0630pa XOJIO/, n1u6o JI0)KHBIMU HCTOYHHKAMH.

Ilo JAHHBIM FIRST MOJCYUTAHO YHUCIIO
KOMIIOHCHTOB JUISA Hccne,uyeMbe HUCTOYHHKOB.
OOHOKOMIIOHEHTHBIE HMCTOYHHKH COCTaBIAIOT ~55%
BBEIOOPKH, JBYXKOMIIOHCHTHBIC W C OOJBIIUM YHCIIOM
KOMITOHEHTOB ~45%.
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object presents a substantive problem for the theoretical
models of the galactic evolution and the existence of
IMBHS in the early Universe.

High radio luminosity of the components taken the small
linear size of this radio galaxy calls for engaging the
unconventional methods of their formation, taking
account of different variants of merging, including the
variants with double black holes. The merging may
provide high rotation velocity of an IMBH and high
luminosity of the source in the radio range. To reconfirm
this hypothesis, we require more detailed observations
of the RC J0311+0507 in all the ranges - from radio to
the X-ray.

Yu.N. Parijskij, O.P. Zhelenkova, A.IL Kopylov,
N.S. Soboleva, A.V. Temirova, O.V. Verkhodanov,
T.A. Fathullin in collaboration with P. Thomasson and
T. Muxlow (JBO, Great Britain).

Identification of the RC Catalogue Radio
Sources in the Region, Matching the FIRST and
SDSS Surveys

About 75% from 432 radio sources of the RC

catalogue that fall into the regions of the SDSS and
FIRST surveys (~132 square deg.) are identified with
the FIRST and NVSS radio catalogue objects.
Most of the remaining 25% of the sources are either
results of blending of two or more real objects, for
which it is difficult to find individual characteristics
according to the COLD survey data, or they are false
objects.

We counted the number of components for the sources
under study according to the FIRST survey data. One-
component sources constitute around 55% of the
sample, two- and multi-component sources make up
around 45%.
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Puc. 76. Ilpumepvr onmuueckoeo omodxcoecmenenus. Creea — paououcmounux RC J0815+0453, cnpasa —
RC J0916+0441.

Fig. 76. Examples of optical identification. Left: the RC J0815+0453 radio source, right — RC J0916+0441.
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C npusneyennem nanueix VLSS, TXS, NVSS, FIRST u
GB6 na wyacrorax 74, 365, 1400 u 4850 MI,
COOTBETCTBEHHO, MIPOAHAIN3UPOBAHO MOBEJICHHE
CIIEKTPOB PaJAHONCTOYHHKOB.

JIs OMTHYECKOTO OTOXAECTBICHUS HCTOYHUKOB
katatora RC  ocoboe  BHUMaHHE  YAEJAIOCH
MOP(hOJIOTHYECKON KaacCH(UKAIIMH PATHONCTOTHUKOB.
Tak 39% mcrounukoB oTHeceHHI K TouedHbIM (C, core),
40% - x MBOWHBIM MCTOYHHKAM, ~20% - K TPOWHBIM U
MHOTOKOMIOHEHTHBIM. [[1s1 ~80% paanoncTOYHUKOB
HCCIICAYEMOro CIUCKa OOHApy>KEHbI KaHIUIATHI IS
ONTUYECKOTO OTOXJAECTBICHUS. Y ocTalbHbIX ~20%
ONTHYECKHE OOBEKTHl OKA3aINCh ciadee MpeleTbHOM
ray6usel  o63opa  SDSS  (r=22.6").  Ilpumepst
OTOXKIECTBIICHHUS IPUBEICHEI HA pUCYHKE 76.

JIst OTOXIEeCTBICHHBIX MCTOYHHUKOB COOTHOIIICHHE
rajJakTdK H 3BE3JHBIX OOBEKTOB cocTaBiisteT ~2:1,
MpuUYeM TIOCJIEeTHUE, CKOpee BCEro, KBaszapbl, €clu
CyIUTH 10 (POTOMETPHUIECKUM H CIIEKTPATBHBIM JaHHBIM
SDSS. bombie Bcero  ONTUYECKUX  KAHIUOATOB
oonapyxeno miusi CJ (core-jet), CL (core-lobe) u T
(triple) TumoB, IS JBOWHBIX PATUOUCTOUYHUKOB -
MEHBIIIE W €II€ MEHbIIe I TOYEYHBIX OOBEKTOB.
JIBOliHbIE MCTOYHHKH OTOXIECTBIISIOTCS B OCHOBHOM C
ragjaktukamu. Mcrounmkm CL  wuw T  Tumos
OTOXXIECTBISAIOTCS ¢ OoJiee SAPKHUMH OOBEKTaMHU B
OIITHKE, qeM CJ, JIBOMHEIC u TOYCYHBIC
paauoncToyHUKH. bBonblmas 4acTb pagdOHMCTOYHHKOB,
OTOXKIECTBICHHBIX C TaJaKTHKaMH, UMCEIOT KpPYyThIe H
YIBTPaKpyThIe CHEKTPHI B Auana3one 1.4-4.85 I'T'm.

Cpenr pagHOMCTOYHHUKOB, TOMABIIMX B «IIyCTHIE
MOJIs», 07T OOBEKTOB C KPYTHIMH M YJIBTPAKPYTHIMH
ClieKTpaMu  emie Bbime. JIJis MOYTH  MOJIOBHHBI
HUCTOYHUKOB C YJIBTPAKPYTHIMH CIICKTPAMHU ONTHYCCKUX
KaHIUIaTOB HE 00HapyKEHO. Cpenun
HEOTOXKIAECCTBICHHBIX  TOYEYHBIX  HCTOYHHUKOB U
OOBEKTOB C YJIBTPAKPYTHIMH CIIEKTPAMH MOTYT OBITH
00BEKTHI C OOJIBIITUM Z.

O.11. Kenenkosa, A.H. Konwvinos.
owonnemens, 63, 346 (2008);
oroiemens, 64, 109 (2009).
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(S39rrq >200mMAH) ¢ mmockmmu  cmekTpamu.  C
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Adding the VLSS, TXS, NVSS, FIRST and GB6 data at
the frequencies of 74, 365, 1400 and 4850 MHz,
respectively, we analyzed the behavior of the source
spectra.

For the optical identification of the RC catalogue
sources we paid special attention to the morphological
classification of radio sources. In this way, 39% of
sources were classified as point sources (C, core), 40% -
as double sources, around 20% - as triple and multi-
component sources. Candidates for optical identification
were found for approximately 80% of radio sources of
the list. The optical objects of the remaining 20% turned
out to be fainter than the limiting depth of the SDSS
survey (r=22.6™). The examples of the identification are
demonstrated in Fig. 76.

For the sources identified, the ratio of galaxies and
stellar objects constitutes ~2:1, while the latter are, most
probably, quasars, if we judge upon the SDSS
photometric and spectral data.

Most of the optical candidates were found for the CJ
(core-jet), CL (core-lobe) and T (triple) types, less than
that for the double radio sources and even fewer for the
point objects. Double sources are mostly identified with
galaxies.

The CL and T-type sources are identified with brighter
objects in the optics, than the CJ, double and point radio
sources.

Major part of radio sources identified with the galaxies,
have steep and ultra-steep spectra in the range of
1.4-4.85 GHz.

Among the radio sources that made it into the
«empty fields», the rate of objects with steep and ultra-
steep spectra is even higher. No optical candidates were
found for almost half of the objects with ultra-steep
spectra. Among the unidentified point sources and the
objects with ultra-steep spectra there might be objects
with large Z.

O.P. Zhelenkova, A.1. Kopylov. Astrophysical Bulletin,
63, 346 (2008); Astrophysical Bulletin, 64, 109 (2009).

Studies of Sources with Flat Spectra
Puc.77. 3asucumocmov wacmomsr maxcumyma 8 cnekmpe

6 cucmeme NOKOA UCNMOYHUKA Om KPpACHO20 CMeUuerusl.

Fig. 77. Redshift dependence of the maxima frequency in
the source spectrum (in the rest frame).

We finalized the analysis of 20-year long observations
in the range of 0.97-21.7 GHz of the full sample of 68
sources (S;9gnz > 200 mJy) with flat spectra. We
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OITHYECKUMU 00BbEKTaMK OTOXKISCTBIICHO 56
HCTOYHHKOB, W3 HUX 41 WCTOYHUK - KBa3aphel C
KpacHbIMM  cMemeHusMu  oT  0.293  ngo  3.263.

HccrnenoBanme KpHUBBIX Oecka W CIIEKTPOB ITOKA3alio,
9TO B OOJNBIIMHCTBE CIy4yacB [IWHAMHKA Pa3BUTHA
BCIIBIIIIKA ~ COOTBETCTBYET  MOJENH, B  KOTOPOH
MIEPEMEHHOCTh €CTh pE3yJAbTaT HBOJIOIHMHA yIAPHOU
BOJIHBI B JDKETE PaIHONCTOYHHKA.
CsoiicTBa JIOJITOBPEMEHHOM
CIIEKTPAJIbHBIE XapaKTEPUCTUKH
OTCYTCTBHC 3aBUCUMOCTH HUCTHUHHBIX J'll/IHCﬁHI)IX
pasMepoB M3y YarOIINX obuacrei, MHJICKCOB
MEPEMEHHOCTH W YacTOT MaKCHMYMOB B CIEKTpax
KOMIAKTHBIX ~KOMITIOHEHT (puc.77) OT KpacHOro
cmemenns. [Ipeanonaraercs, 9To 3TO CBUICTENHCTBYET
00 OTCYTCTBHH KOCMOJIOTHYECKON IBOIOIIMU KBa3apoB,
0 KpaifHell Mepe, 10 KPacHBIX CMEIIeHuH ~3.

MIEPEMEHHOCTH u
JIEMOHCTPUPYIOT

M.I'. Muneanues coemecmuo ¢ A0 Iopwxoevim u
B.K Kounuxogou. (TAULL MT'Y).

HccienoBanue CHEKTPOB U
GPS-1cTOYHUKOB

nepeMeHHOCTH
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identified 56 sources with optical objects, 41 of which
are quasars with redshifts from 0.293 to 3.263.

The study of light curves and spectra has demonstrated
that in most of the cases the dynamic behavior of the
flare matches the model, in which the variability is the
result of evolution of the shock wave in the radio
source’s jet.

The properties of the long-term variability and the
spectral characteristics have demonstrated the lack of
redshift dependencies of real linear sizes of the emitting
regions, of the variability indices and of the maxima
frequencies in the spectra of compact components
(Fig. 77).

We suppose that this fact indicates the lack of
cosmological evolution of quasars, at least up to the
redshifts of around 3.

M.G. Mingaliev in collaboration with A.G. Gorshkov
and V.K. Konnikova. (SAI MSU).

Study of Spectra and Variability of GPS
Sources
source 020713+841118; no identifed
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Puc. 78. Ilpumepvl MecHOBEHHBIX CNEKMPOB PAOUOUCMOYHUKOS8, uzsecmHblX 8 tumepamype kax GPS. Cresa — GPS-
K6a3ap cO CReKMPAaibHbIM MAKCUMYMOM Ha wacmome okono 10 I'Ty; cnpasa - paououcmoynux, Komopblii 0OKa3aicst

CUJIBHO NepeMeHHbIM UCNMOYHUKOM C NJIOCKUM CREKMPOM.

Fig. 78. Examples of instantaneous spectra of the radio sources known as GPS sources. Left: a GPS quasar with the
spectral maximum at the frequency of 10GHz, right: a radio source, which turned out to be a highly variable source

with a flat spectrum.

IIpoBenenst HAOIIOICHUS 122 00BEKTOB,
U3BECTHBIX MO Jureparype kak GPS-uctounuxu
(Gigahertz Peaked Spectrum). [Ins moarBepxacHUS
MIPUHAIS)KHOCTH UCTOYHUKA W3 cIrcKa K kimaccy GPS
TpeOOBaICh KaK MTHOBEHHbBIE PAJHOCIEKTPbl B
OIMPOKOM JAMAama3oHe YacToT, TaK M IaHHBIE II0
JIOJITOBPEMEHHON ~ mepeMeHHOCTH. 52%  00BeKTOB
CIMCKa  OTHECEeHbl K  Haubojee  BEpOSITHBIM
GPS-ucrounmkam, 10% - K  HCTOYHHKaM C
HOPMAaJIbHBIMHM CleKTpaMU U 38% - K UCTOYHHKAM C
IUIOCKAMH ~ cIleKTpaMu. [lociemHue [Be  TPYIIIBI
otHecenbl kK GPS ommbouHo wm3-32  OTCyTCTBHSA
JIOCTaTOYHOTO YHCia paAnodaHHbIX (puc. 78).

We have conducted observations of 122 objects,
known in the literature as the Gigahertz Peaked
Spectrum (GPS) type objects. To confirm the list
source’s belonging to the GPS class of objects one had
to have both the instantaneous radio spectra in a wide
frequency range, and the data on long-term variability.
In our list 52% of objects turned out to be the most
possible GPS sources, 10% are the sources with normal
spectra and 38% — sources with flat spectra.

The two last groups are classified as GPS type objects
erroneously due to the lack of a sufficient quantity of
radio data (Fig. 78).
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OtMeruMm, uyto KaHauaatel B GPS-kBazapel umeror
OoJbIlice KPACHOE CMEIICHUE M MHUKOBYHO YACTOTY, YeM
KaHIUIAThI B GPS-ramakTHkm. [Tocnenuue
JIEMOHCTPUPYIOT KOMIAKTHYIO CUMMETPHYHYIO
CTPYKTYpY 4arie, ueM Kanauaatel B GPS-kBa3zapsr.

M. Muneanues, FO.B. Commnuxoséa coemecmHo ¢
U. Topnuanenom u  Topuuxoscku  (Memcaxosu,
Qunnsnous), E. Banmaoei (Tyopra, @unnanous).

OnHoBpeMeHHbIE CIIEKTPBI JauepTuI

a0

mean spectral index:

21.7GHz -0.31+0.05 gy
11.2 GHz -0.33+0.04
7.7 GHz -0.340.04 HE
4.8 GHz -0.36£0.04 N
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Note that the candidate GPS quasars have bigger
redshifts and peak frequencies than the candidate GPS
galaxies. The latter demonstrate compact symmetrical
structures more often than the GPS quasar candidates.

M.G. Mingaliev, Yu.V. Sotnikova in collaboration with
1. Torniainen and M. Tornikoski (Metsdhovi, Finland),
E. Valtaoja (Tuorla, Finland).

Simultaneous Spectra of BL Lacertae
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Puc.79. Cresa - pacnpedenenue cnekmpanvbHblX UHOEKCO8 011 ucmounuxkog muna BL Lacertae: cpeonuil
CHEKMPANbHbIN UHOEKC ) UCIOYHUKOS NIOCKUL U NPAKMUYECKU He MEHEeMmcs ¢ YdCMOmoll, Cnpasd - 3a8UCUMOCHb
AMAAUMYObL NEPEMEeHHOCTNU O Yacmomsl 05 8cex ucciedyemuvix nookaaccoe BL Lac ucmounuxos: HBLs, IBLs and

LBLs.

Fig. 79. Left: distribution of spectral indices for the BL Lacertae type objects: the mean spectral index of these objects
is flat and practically doesn’t change with frequency, right: frequency dependence of variability amplitude for all the

studied subclasses of BL Lac objects: HBLs, IBLs and LBLs.

Jna yuera Bkmaga B CMB  wusywaercs
nepeMeHHoOCcTh 00bekToB BL Lacertae m ux cnekrpsl B
panuoananazone. [IpoBeneHbl ABa IMKIa HaOJIOAEHUH
(maii-utonp, ceHtsiOppr 2008 1.) BBIOOPKM HCTOYHHKOB
ncrounukoB Tina BL Lac (99) Bcex nmoxnkiaccos: HBLs,
IBLs u LBLs.

BonpImmHCTBO 00BEKTOB CITMCKAa MMEIOT Mo IaHHBIX B

panuoauanasoHe. [Mosyuenst MTHOBEHHBIC
palUOCIEeKTPbl U CIEKTPaIbHBIE  XapaKTEPHUCTHKH
HACTOYHHKOB (puc. 79, cnesa). Onenena X

MEPEeMEHHOCTh Ha MaciuTabe HeCKOJIbKUX JjeT (puc. 79,
cmpasa). B ator mepuon y aByx o0bekToB 0235+16 u
3C454.3 3adukcupoBaHBl BCHBIINIKA HAa BBICOKUX
yactoTax (~20 I'T'm).

M.I. Muneanuee coemecmuo ¢ M. Topuuxosckum,
A. Jlaxmenumaxu  u  E. Huennonou  (Memcaxosu,
Qunnanous), E. Banmaoei (Tyopra, @unnanous).

HccnenoBanne CneKTpPajJbHbIX XaPAKTEPHCTHK
U MepeMEeHHOCTH PaauoucTO4YHNKOB CeBepHOro
noJroca Mupa

[poanamu3upoBansl MHOTO9acTOTHBIE (1-21.7 I'T')
MTHOBEHHBIE CIIEKTphI (pHc. 80) MONHOHN MO TUIOTHOCTH
OTOKA BBIOOPKH (S 4y, = 200 MSIH) paTuoNCTOYHUKOB

The variability of BL Lacertae objects, and the
spectra in the radio range are studied to evaluate the
BL Lac objects contribution into the CMB. We
conducted two cycles of observations (May-June,
September 2008) of a sample of BL Lac type sources
(99) from all the subclasses: HBLs, IBLs and LBLs.
Most of the objects from the list have only a few data in
the radio range. We obtained instantaneous radio spectra
and spectral characteristics of the sources (Fig. 79, left).
We evaluated their variabilities at the scales of several
years (Fig. 79, right). During this period we registered
flares of two objects, 0235+16 and 3C454.3 at high
frequencies (~20 GHz).

M.G. Mingaliev in collaboration with M. Tornikoski, A.
Léihteenmdki and E. Nieppola (Metsihovi, Finland), E.
Valtaoja (Tuorla, Finland).

A Study of Spectral Characteristics and
Variability of the North Celestial Pole Radio
Sources

We analyzed the instantaneous multifrequency
(1-21.7 GHz) spectra (Fig. 80) of the a sample of radio
sources in the vicinity of the North Celestial pole,
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Fig. 80. Examples of radio spectra of the objects from the circumpolar region for the studies of radio emission flux

variability and spectrum dynamics.

BOym3u CeBepHoro nojroca Mupa 75°<d < 88° (Oryer
CAO PAH 2004-2005, c.104), sxirovaromei 51
PaaMONCTOYHHK C 0, > -0.5. 33 HCTOYHHMKA HAOIIOANCH
B TeueHne 30 qHEH eXeqHEBHO.

PesynbraTel HaOmMOACHUN BBIIBHIIA 15 OOBEKTOB C
OBICTPOI TIEPEMEHHOCTHIO B JHAIa30HE CYTOK H Oolee.
Okazanoch, 4YTO Takas [EPEeMEHHOCTh MpHUCYILA
00beKTaM pa3lIMuHbIX CHEKTPaJbHBIX KIaccoB. boee
4YyeM y  IIOJOBUHBI ~ HMCTOYHHKOB €  ObICTpOi
NePEMEHHOCTBIO HAOJIIOIAETCs YBEIMYCHUE aMIUTUTY b
MIEPEMEHHOCTH C POCTOM 4acTOTHI (puc. 81).

7

—r—
1223+80

1357476

P2005+77
+ 0726479

Variability amplitude, Y[%]

T
12 14

Frequency, GHz

MI. Muneanues, FO.B. Commnuxoea coemecmno ¢
H.C. Kapoawesvim, M.I". Jlapuonosvim (AKL] ®UAH).

75°<0 <88° (see SAO RAS Annual Report 2004-2005,
p-104), full with regards to the flux density
S146m: =200 mly including of 51 radio source with
a > -0.5. Thirty-three sources were observed during 30
days every day.

The observational results detected 15 objects with
rapid variability at the scales of days and more.
It appeared that such variability is intrinsic to the objects
of different spectral classes. More than a half of sources
with rapid variability demonstrate an increase in
variability amplitude increasing the frequency (Fig. 81).

Puc. 81. 3asucumocmo amniumyovl nepemenHocmu om
yacmomvl Ol UCMOYHUKOS GblOOPKU, 001a0arouux
NEPEMEeHHOCMbIO  PAOUOUNIYYEHUs. 6 OUanasoHe om
cymok u  6onee; AMIAUMYOd NEPEMEHHOCMU  He
npegviuaem 7%.

Fig. 81. Frequency dependence of the variability
amplitude for the sample sources, possessing radio
emission variability on the scales of one day and over,
the variability amplitude does not exceed 7%.

M.G. Mingaliev, Yu.V. Sotnikova in collaboration with
N.S. Kardashev, M.G. Larionov (ASC PIAS).
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HccaenoBanus ocrtaTtka cBepxHoBoii G 65.3+5.7

B G 65.3+5.7 oOHapyxkeHa pacCIIMPSIOMAACT CO

ckopocthio 15 kM/c obonouka HI guamerpom 44 mc
(puc. 82). Ee Bospact onermBaercs B 0.8*10°mer, a
MOIIIHOCTb B3DbIBA CBEPXHOBOIT ~3*10°" apr.
ITo nanubiM Vizier B o0nact paguycoM 2.5° OT 1eHTpa
000JI0YKA He OOHApPY)KEHO HHU OJHON 3Be3Ibl Kilacca
O-B, Tak 4To OHa He CBs3aHa CO 3BE3JHBIM BETPOM OT
ropsiaux 3Be3a. B 3Toli sxe oOnactu oOHapykeHo crnaboe
PEHTI€HOBCKOE  M3Iy4YeHHe,  BO3pacT  KOTOPOTo
cocraBiasier 27500 1er, a MOIIHOCTb  B3phIBa
COOTBETCTBYIOLIEH eMy CBEpXHOBO# ~2*10 3pr.

2007 - 2008
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Studies of the G 65.3+5.7 Supernova Remnant

An HI shell was discovered in the G 65.3+5.7. The
shell with a diameter of 44 pc is expanding at the
velocity of 15 km/s (Fig. 82). Its age is evaluated as
0.8%10°yr, and the supernova explosion capacity as
about 3*10erg. According to the Vizier data, in the
region with the radius of 2.5° from the shell centre, no
O-B-type stars were discovered, hence it is not linked
with stellar wind from hot stars. In the same region we
discovered a faint X-ray emission with the age of
approximately 27 500 years, the explosion capacity of
its corresponding supernova is about 2*10* erg.

SNR G 65.2+5.7
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Puc. 82. O6onouxa ¢ G 65.3+5.7.
Fig. 82. Shell in the G 65.3+5.7.
Tam sxe no wusdydenmto B nuuuum  OIIl 5007 A In the same region, several more shells with

OoOHapy>eHBbl ~ €lle  HEeCKONbKO  00oloueK ¢
MIPOMEXYTOUHBIMA ~ CKOPOCTSIMH ~ pAacUIMpEHUs, W,
CIIEZIOBATEIbHO, C IPOMEKYTOYHBIMU  3HAYCHUSIMU

BO3pACTOB.

intermediate expansion velocities, and hence with
intermediate ages, were discovered from the emission in
the line OIII 5007 A.
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Msl moslaraeM, 4To JiIsl 00JacTH OcTaTka CBEPXHOBOW
G 65.3+5.7 xapaKkTepHbl KpaTHbIE B3PbIBBl CBEPXHOBBIX
C BO3MOXKHOW MHUIMALMEH UX APYT APYTOM.

U.B. I'ocauunckuu, A.1l. Beneep, 3.4. Angpeposa.

CHUHXPOHHBIN MHOI'OYACTOTHBIN
MOHUTOPUHI MUKPOKBA3APOB

Muxpoxksa3zap Cyg X-3

B TEYEeHUE GecripeneICHTHO JUTHHHOTO
(2006-2008 rr.,  500%) mepmoza AKTHBHOCTH 9TOif
PEHTTEeHOBCKOM TBOWHONW CHUCTEMBI 3aperMCTPUPOBAHBI
60Hb1ﬂe JCCATH BCIBIINICYHBIX CO6I)ITI/Iﬁ B JHaIla30HE
1-30 I'T (Otuer CAO PAH 2006, c.76). O6HapysxeHa
MOJIOKUTETbHAS ~ KOPPEILIUS  C  aHAIOTUYHBIMH
SIBIICHUSIMH B Pa3HBIX OuanazoHax. Tak B anpene 2008 r.
MomnHas Bembimka Cyg X-3 B paguofmana3oHe YeTKO
KOppeJlMpoBalia  CO  BCHBIIKOH B YKECTKOM
peHTreHoBCKoM auamaszoHe (puc. 83). Ilo HeremmoBoMy
paauoOU3TyUYeHHIO (CTPYHHBIC BBIOPOCHI W3 JIBOMHOM
CHCTEMBI) U TEIJIOBOMY H3JIy4EHUIO B PEHTI€HOBCKOM
muamazoHe (RXTE u Swift/BAT) cnmeman BbBIBOA ©
TECHOH  CBsA3W  00pa3oBaHUS  KOJUIMMHPOBaHHBIX
PEIATUBUCTCKUX TIOTOKOB BEMIECTBA W3 ILEHTPAIBHBIX
oOmacTel  CHCTEMBI, KOTOpPBIE  COIPOBOXKAAIOTCS
KapIUHAJIbHOHN NEPECTPOUKON CTPYKTYphl M SHEPTETUKU
aKKpEIMOHHOTO JMCKa W Topsdei KopoHbl. B HosOpe
2008 r. ObUIa 3aperMCTpUpOBaHA CIIe OJHA sApKas
BCIIBIILIKA MUKPOKBa3apa, KOTOPO# MpeAlecTBOBAIO
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We suppose that multiple supernova explosions with a
possible mechanism of mutual initiation are typical for
the G 65.3+5.7 supernova remnant region.

LV. Gosachinskij, A.P. Wenger, Z.A. Alferova.

SYNCHRONOUS MULTIFREQUENCY
MICROQUASAR MONITORING

Cyg X-3 Microquasar

During an unprecedently long (2006-2008, 500°)
activity period of this X-ray binary system, more than
ten flare events were registered in the range of 1-30 GHz
(see SAO RAS Annual Report 2006, p.76).

A positive correlation was discovered with similar
events in other ranges. For example, in April 2008, a
powerful flare of Cyg X-3 in the radio range had a
precise correlation with the flare in the hard X-ray range
(Fig. 83).

Based on the data on nonthermal radio emission (jet
ejections from the binary) and thermal radiation in the
X-ray range (RXTE and Swift/BAT), we made a
conclusion that there exists a close link between the
formation of collimated relativistic fluxes of matter from
the central regions of the system, followed by a cardinal
structure rearrangement, and the energy of the accretion
disk and the hot corona.

In November 2008, another bright flare of the
microquasar was registered, which was preceded by the
source’s attenuation to 10-20 mJy.
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Puc. 83. Cresa - nabniooenus ecnviueunot axmusnocmu Cyg X-3 6 anpene 2008 2. (PATAH-600 u Swift/BAT
15-50x3B); cnpasa - 260m0YUsL CNEKMPA CHBIUKU HA CIAOUU POCA.

Fig. 83. Left: observations of flare activity of Cyg X-3 in April 2008 (RATAN-600 and Swift/BAT 15-50 keV); right:

evolution of the flare spectrum at the stage of growth.

3aryxanue ucrounuka g0 10-20 mAn. Takoe noseneHue
o0bekTa Tmepel  BCIBINIKOH:  «cHokoiHas  (daza
(100 mAH) — 3amupanwne (10 MiH) - Bembimka (1051H)»,
MIPEANoyaracT peaju3aldid OJZHOTO M TOTO  JKe

Such a behaviour of the object before the flare, «quiet
phase (100 mJy) —fading (10 mJy) — flare (10Jy)»,
implies the realisation of one and the same mechanism
of the jet ejection formation in the process of intensive
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MEXaHWU3Ma 3apOoXKIeHHs CTPYHHOro BBIOpoca B
MpoIlecCe HMHTCHCHUBHOW AaKKPEHUH BEIIECTBA 3BE3JIBI
Bonbda-Paite Ha pensaTUBUCTCKHAN OOBEKT — HYEPHYIO
JIBIPY WK HEUTPOHHYIO 3BE3/LY.

C.A. Tpywrun, H.H. Bypcos, H.A. Husxcenvckuti. ATel
No 1881 (2008).

Mmukpoksazap GRS1915+105

B ampene 2008 r. y o0bekra HaONIOZANIOCh MOIIHOE
KECTKOe  W3dIydeHme B  guamasoHe  15-50 kB
(Swift/BAT) u yBenuyeHue moToka MIrkoro peHTreHa B

5-10 pa3 (mo 2-12 ¥B). B coorBercTBHH C
IpeacKa3aHUsIMU 3BOJIIOLIIOHHOT O Tpeka o
3aBUCHMOCTH  (OKECTKOCTh-MHTeHCHBHOCTH»  (HID)

BO3HMKJIM YCIIOBHUS ()OPMHUPOBAHHS KOPOTKUX CTPYHHBIX
BEIOpOcOB m3 cucTeMbl. OHH TPHUBOAAT K TeHEpaIuH
OTHOCHTENBHO MOITHOTO paxuonsnydeHus (puc. 84).
[Inockuit CIIEKTP u HE3aTyXarolWul IIOTOK
paluoU3ITyUeHHUS SICHO yKa3bIBAIOT HA BO30OHOBISIEMYIO
TEHECPpAlUNIO PECIIATUBUCTCKUX YaCTHUIL B HKETAX.

C.A. Tpywxun.
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accretion of a Wolf-Rayet star’s matter on a relativistic
object — a black hole or a neutron star.

S.A. Trushkin, N.N. Bursov, N.A. Nizhelskij. ATel No.
1881 (2008).

GRS1915+105 Microquasar

In April 2008 the object demonstrated powerful
hard radiation in the range of 15-50 keV (Swift/BAT)
and a 5-10 times increase of the soft X-radiation (up to
2-12 keV). According to the prognosis of the evolutional
track on the hardness-intensity diagram (HID), the
conditions have arisen for the formation of short jet
ejections from the system.

They lead to the generation of a relatively powerful
radio emission (Fig. 84). The flat spectrum and a non-
decaying radio emission flux clearly indicate the
presence of renewable generation of relativistic particles
in the jets.

S.A. Trushkin.
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Puc. 84. Benviueunasn akmusnocmo GRS1915+105 6 anpene-mae 2008 2. 6 paduoouanazone (PATAH-600) u mszkoi
u arcecmkoll yacmu penmeenogckozo cnekmpa (XTE u Swift/BAT).

Fig. 84. Flare activity of the GRS1915+105 in April-May 2008 in the radio range (RATAN-600) and in the soft and

hard parts of the X-ray spectrum (XTE and Swift/BAT).
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Pagunokaprorpaduposanue SS 433

28 oxTa0ps 2008 T. ObUTa 3aperucTpUpoBaHa
MOIIHAs! BCTIBIIIIEYHAS AKTHBHOCTH O0BEKTA B JHANIA30HE
1-22 TTu. 3arem 6 HOsOps ObLT MpOBeAEH S-4acoBOU
ceanc PCJIb-kaprorpadupoBanus oObeKTa Ha 4acTOTE
5TTu cucremoit e-VLBI, o0bemuHsOmEed OKOJIO
JICCSITU EBPOTIEHCKUX PaTUOTEIICCKOIIOB.
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Radiomapping of SS 433

Powerful flare activity of the object was registered
on the 28" of October 2008 in the 1-22 GHz band. Then
on the 6™ of November we performed a 5-hour long
session of very long base-line interferometry (VLBI)
mapping of the object at 5GHz using the e-VLBI
technique, uniting around ten European radio telescopes.
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Puc.85. Cnesa - xpuevie onrecka SS433 6 nosope 2008e. (PATAH-600); cnpasa - u e-VLBl-xapma na 5 [Ty,

noayuennas 6 nosiops 2008 e.

Fig. 85 Left: SS433 light curves in November 2008. (RATAN-600); right: an u e VLBI map at 5 GHz, obtained on 6

November 2008.

Ha wuzoOpaxkenun ¢ paspemeHreM okojo 0.005",
aro coorserctByer 5*10'cM Ha paccrosmum g0 SS433
(5 XnK), BHOHBI TpU mMapbl OOJNAKOB PEISTUBHUCTCKUX
YacTHILl, pa3lIeTaOUIMXCs OT IIEHTPAJbHOrO0 O0BEKTa, C
MOMEHTaMH WHXeKIun 24 OKTsa0ps, 3 Hos0ps u 6
HOsI0pst (puc. 85, cmpaBa). DT0 OOBACHAET YSAPUYCHHS
TOJIHOTO TIOTOKa Ha KpUBBIX Onecka (puc. 85, ciieBa).
AHanu3  KMHEeMaTHKH  OOJIaKOB  yKas3bIBaeT  Ha
ONpPENENAIONIYI0 POJIb  B3aUMOJEUCTBUSL  CTPYHHBIX
BBIOPOCOB C OKpYXKAIOIIEH CPEIOi, YTO MPUBOIUT K
CHJIbHOM KOJUIMMAIIMK CTPYH M yJEpKUBAHHUIO ITy3bIpei
oT OokoBoro pacmmupenus. LleHTpanbHBIH 00BEKT He

oOHapyxeH Hn3-3a CHJIBHOT'O CaMOIIOTJIOIEHMS
PaAMOM3ITyYEHHS B CUCTEME.
beitn  mpoBenensr  eme gBa cera PCJIb-

HaOmoneHuit ¢ yrioseiM paspernernem ~0.05". Hobie
BpEMEHHBIE u CIEKTpaJIbHbIE JIAHHBIE o
PEHTTEHOBCKOMY U PasuoU3ITyYeHHIO SS 433
3HAYUTEJIHHO MPOJIBUHYJIM HAC B IIOHUMAHUU MIPOLIECCOB
o0Opa3oBaHMs MOIIHBIX BBIOPOCOB  BellecTBa M3
LEHTPaIbHBIX ~ O0JlacTeli  MHKPOKBa3apoB M X
B3aUMOJICHCTBUSl C AKKPEIMOHHBIM IMCKOM M Tropsyei
KOPOHO.

CA. Tpywxun, H.A. Huowcenvckuii coémecmHo ¢
B. Tyoowu (UvA), 3. Iapaeu (JIVE, @'onnamous), P.
®@enoepom  (Cayneemnmon, Anenus), P. Cnencepom
(MPAO, Anenus). ATel #1836, 1838.

The image with the resolution of around 0.005",

which corresponds to 5¥10'“cm at the distance to SS433
(5 kpc), shows three pairs of relativistic particle blobs,
which fly apart from the core object with the ejection
moments on 24 October, 3 November and 6 November
(Fig. 85, right). This explains the rebrightening of the
total flux in the light curves (Fig. 85, left).
An analysis of blob kinematics indicates the defining
role of jet ejection interactions with the ambient media,
which leads to a strong jet collimation and retention of
blobs from the lateral expansion. The core object is not
detected due to strong self-absorption of radio emission
in the system.

We conducted two more sessions of VLBI
observations with the resolution in direction of around
0.05". New temporal and spectral data on the X-ray and
radio emissions of the SS 433 have considerably
advanced our knowledge of the processes of formation
of powerful matter ejections from the central parts of
microquasars, and their interactions with the accretion
disks and hot coronae.

S.A. Trushkin, N.A. Nizhelskij in collabotarion with
V. Tudose (UvA), Z. Paragi (JIVE, Netherlands),
R. Fender (Southampton, UK), R. Spencer (JBO, UK).
ATel No.1836, 1838.
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HNCCJIIEJOBAHUMSA KOCMOJIOTHYECKOI'O
PEJIMKTOBOI'O ®OHA

Houck npeackazannii SUSY nmo nanHbIM 0030pa
RZF

ITouck e[[HHOﬁ TCOPpUH IIOJIA MPUBEII K BapUaHTaM

SUSY, xoropsle oOecneuuBarOT OOBCIUHEHUE C
rpaBUTaNVeli, TPUBONAT K OOBEIWHEHHIO CHIBHBIX,
CabBIX ®  DIIEKTPOMATHUTHBIX  B3aUMOZACHUCTBUH,
pewalor mpoOiieMy HepapXuii — OJHOBPEMEHHOE

CyIIECTBOBAaHHE OONBIIMX M MalbIX MaccC, CO3Jar0T
HEJIOCTAIOIYI0 TEMHYIO MaTepuio Bo BeeneHHoi.

Looking for SUSY prediction in RZF Survey

CMB RED SIDE
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STUDIES OF COSMIC RELIC BACKGROUND

Looking for SUSY Predictions in the RZF
Survey Data

A search for a unified field theory led to the SUSY
(super symmetry) versions, which provide unification
with gravity, that lead to an incorporation of strong,
weak and electromagnetic interactions, solve the
problem of hierarchies — a simultaneous existence of
large and small masses, and create the missing dark
matter in the Universe.
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Puc. 86. Ilpoussoonas dTa/dt om cmpun-unmezpuposannuix dannwix 0030pa RZF. Cmynenvku ¢ CMB, so3nuxaroujue
HA OBUNCYWUXCSL OM SNOXU UHGAAYUU CIPYHAX, OAIOM AHMEHHbLL OMKIUK KAK OM MOYEUHO20 PAOUOUCINOYHUKA.
Hoxoorcue s¢pghexmol 6uonsl 6 Oannvix ob63opa RZF. Obpabomka ececo maccu8a OAHHLIX OANd BO3MONCHOCMb
YCMAHo8UMb 6KAA0 CMPYH 8 WyM Hebd, KOMOpbill OKA3ACA 3HAYUMENbHO HUMCE NPEHCHUX OYEHOK.

Fig. 86. The dTa/dt derivative from the strip-integrated RZF survey data. The steps in the CMB, appearing on the
strings moving from the inflation epoch, give an antenna response as from a point source. Similar effects can be seen
in the RZF survey data. Reduction of the entire data array gave an opportunity to evaluate the contribution of the
strings into the sky noise, which turned out to be significantly lower than the previous estimates.
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SUSY mnpeackasblBaeT CyIIECTBOBAHUE OJHOMEPHBIX
rpaBuTHpyonMx  crpykryp (ctpyn). Kaizep n
CreO0MHC TpPEIOKWIA HCKaTb UX 1o 3Pdexram
JUH3UPOBAHUS PEUKTOBOTO U3Ny4eHus. Hambomee
pa3pabOTaHHBIM BapHAaHT TIPEACKA3BIBACT HAIUYHE
«CTYTICHEK) B CMB. 9T10 MPUBOJUT K
JOMOJIHUTCJIbBHOMY 1IOyMYy B (l)OHOBOM H3JTYy4YCHUU
Bcenennoii.

[eprie moucku B 0630pax OVRO, VLA, WMAP
HE T YIOBJIETBOPUTEIHHBIX pe3yJbTaToB.
PesynbraTsl 06pabOTKH MHOTOJIETHUX MHOTOYAaCTOTHBIX
MAaHHBIX  Tiybokoro  nmBymepHoro o63opa RZF
MTO3BOJIMJIA TOYHEE OIEHHUTH BKJIA] CTPYH B mryMbl CMB.
MBI peyIoKIIN YHTH OT IIyMa SIOXH PEKOMOMHAINH
B obOmactb CHIIKOBCKOrO 3aTyxaHusi Ha Malble
macmTadel  (L>3000), MakcHMalbHO HCIOJb30BATh
BBICOKOE pa3pelieHHe U TONBITaThCsl YBHIECTH HE
CTaTHCTHYECKMH IIyM, a OTHeJbHble CTpyHbL. Ilo
JAHHBIM, TIPUBEICHHBIM Ha PUCYHKE 86, MOXKXHO yKa3aTh
BEepPXHUII mpenen Ha poiab M-Teopuil B pOpMHPOBaHUH
aauzoTponun CMB. OH oka3zajncsi MHOTO HIDKE, YeM
NOJIy4eHO 10 JaHHbIM WMAP.

Illym oT CcTpyH, €ciu OHM €CTh, MHOI'O MEHBIIE
myma aguadaruueckux Bo3myinennii CMB, u ero poib
B (OpPMHUpPOBAaHHM KPYHHOMACIITAOHOW CTPYKTYPHI
Bcenennotit, cKopee BCETO, HECYIECTBEHHA.
[IpuBnedenne maHHBIX C 0Oee BBHICOKAM (CEKYHIHBIM)
paspemieHneM  IMO3BOJMUT  YTOYHUTH  ITapaMeTphl
M-teopuii 10 Hambonee HHTEPECHBIX ISl 3TOTO
BapuaHTa EnuHoil pusnyeckoit Teopun ypoBHEH.

FO.H. Iapuiickuu, H.H. Bypcos.

AMIUIMTYAA CNIEKTPAJIbHBIX HckaxeHuii CMB

MeTonoM YUCICHHOTO MOJEIUPOBaHMs 00HApyKeH
3pQPeKT MHOTOKPaTHOrO  HEJIMHEHHOrO  YCHIICHHUS
aAMIUTUTYABl CHEKTPaNbHBIX HCKakeHMH CMB s
HECTALIMOHAPHBIX HEPaBHOBECHBIX YCIOBHH B 3IIOXY
peKOMOUHALINY.

Haubounbliyo 49yBCTBUTEIBHOCTh K OTKJIOHCHUSIM
OT paBHOBecus (pa3iIMyMe TeMmIepaTyp BellecTBa M
U3IYYCHUS, HECTAIlMOHAPHOCTh, IPOCTPAHCTBEHHAS
HEOTHOPOIHOCTh) WMEET HWHTCHCUBHOCTH  JIMHHUH
0aTbMEPOBCKOTO KOHTHHYyMa (COBpEMCHHAsl JUIMHA
BonHEl 400-600pm). B 3aBucuMocTH OT mapamMeTpoB
HEPaBHOBECHOCTH HEIMHEWHOE YCHIICHHE MOXKET OBITH
HAa OJIMH-I[BA TOPSIKA BEIIIE OTHOCHUTEIFHO JIMHEHHOTO
HCKaKECHUS.

Hauubiit  addext  OTKpbIBaeT  YHUKAIBHYIO
BO3MOKHOCTh HCCIIeI0BATh OBICTpOTIEpEMEHHBIE
HPOLIECCHl C MaJIbIM DHEPrOBBIJCICHUEM. OJTO MOXKET
JaTh MHGOPMAIIMIO O HAIMYMH IEPBHUYHBIX YESPHBIX JBIP
cpenHux Macc (Mexay maccod ColtHIIa M Maccoi sapa
COBPEMCHHOW TaJlaKTHKH), MapaMeTpax HECTaOMIbHOU
CKPBITOH MacChl, MPOTOOOBEKTAaX 3BE3IHBIX Macc U
MpoIeccax COMPOBOXKIAIOIINX WX TPABUTAMOHHYIO
SBOJTIOIHIO.

B.K. Jlybposuu  coemecmno ¢
B.I'. Pomanioxom (CII6I'Y).

C.U Ipauesvim u
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SUSY predicts existence of one-dimensional gravitating
structures, or strings. Kaiser and Stebbins proposed to
look for them considering the lensing effects of the relic
radiation. The most elaborated version predicts the
presence of «steps» in the CMB.

This leads to additional noise in the background
radiation of the Universe.

The first search in the OVRO, VLA and WMAP
surveys did not yield any satisfactory results. Results of
reduction of long-term multiwavelength data of a deep
two-dimensional RZF survey allowed more precise
estimations of the string contribution in the CMB noise.
We propose diverting from the recombination epoch
noise to the region of Silk’s damping on small scales
(L>3000), to use high resolution to the maximum extent
practicable, and to try to distinguish not the statistical
noise, but individual strings. According to the data cited
in Fig. 86, we can designate the maximum limit to the
role of M-theories in the formation of the CMB
anisotropy. It turned out to be much lower than the value
obtained according to the WMARP data.

The noise from the strings, if it exists, is much
lower than the noise of the CMB adiabatic perturbations,
and its role in the formation of the large-scale structure
of the Universe is, most likely, insignificant. Utilization
of data with higher (per-second) resolution will allow
refining the parameters of the M-theories to the levels
most intriguing for this version of the Unified Physical
Theory.

Yu.N. Parijskii, N.N. Bursov.

Amplitude of Spectral Disturbances of CMB

Using the technique of numerical modelling we
discovered the effect of multiple nonlinear amplitude
gain of spectral disturbances of the cosmic microwave
background for the nonstationary nonequilibrium
conditions of the recombination epoch.

The intensity of the Balmer continuum line (present
wavelength 400-600um) has the highest sensitivity to
the equilibrium deviations (temperature differences of
the matter and radiation, nonstationarity, spatial
irregularity).

Depending on the nonequilibrium parameters, the
nonlinear gain may be one or two orders higher with
respect to the linear disturbance.

This effect opens a unique possibility to study the
fast variable processes with low energy generation. This
may yield some information on the presence of primary
intermediate mass black holes (between the solar mass
and the mass of a contemporary galactic nucleus), the
parameters of unstable hidden masses, stellar mass
proto-objects and the processes accompanying their
gravitational evolution.

V.K. Dubrovich in collaboration with S.I. Grachev and
V.G. Romanuyk (Saint-Petersburg State University).
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MogaeaupoBanue Hadawaenunii CMB

B pamkax nporpammbl «l'€HETHYECKH KOJ
Bcenennoit» MPOIOJHKAOTCS paboTht o
MozaenupoBanuto Habmoaennit CMB (Otuer CAO PAH
2006, c. 73) u o6paboTKa JaHHBIX HA AIUHAX BOJH 1.38,
27, 39 u 6.2cM 11 BOCCTAHOBJIEHUS CHIHajga M
OIIEHKM CIIeKTpa MoIHocTH aHusorponuun CMB Ha
MaJibIX Maciitabax. M3amepeHbl ypOBHH PEIUKTOBOTO M
raJIakTHYeCKOro u3ny4yeHuil Ha yactorax 2.3, 4.85, 7.7,
112, 21.7 mn 30ITay u mnpou3BeNEHbl OLEHKU
panoMeTpUIECcKOro IryMa 1o AaHHbIM 0030pa RZF.

Hns xommurekra pamuomerpoB MAPC (30 I'T'm)
OLIEHWBAJICS YPOBEHb INyMa sl Pa3HOTO BPEMEHH
HAKOIUICHHA. 3a OCHOBY OBUTM  B3STHI  KapThI
CHHXPOTPOHHOT'O, CBOOOJHO-CBOOOAHOTO W TMBUIEBOTO
m3nydenns n3 moxenmu g muccun PLANCK. Kpowme
CHEKTpa MOUIHOCTH, MOIYYE€HHOTO IIyTeM MPSIMOIO
WHTErPUPOBAHMs 10 Beel HeOeCcHOM cdepe, BBIYHUCIISIICS
CHEKTp MOIIHOCTH M0 KapTaM, Ha KOTOpbIX ObLia
UCKJIFOUeHa 00acThb miockoctu ["anakTuku (puc. 87).

JanpHeiimumii  mporpecc B 4yBCTBHTEIBHOCTHU
OKHJIAeTCSl B CBSI3M C BBEACHHEM OO0JbIION (hOKaTbHOU
MaTpuisl MAPC-3, yBenndeHneM BpeMeHH HAKOTUICHHS
0 3-X JIeT W BBEJICHHWEM ONTHMAIbHON IIHPHHBI
¢unbTpa dI/l Ha BRICOKHX TapMOHHKAX.

H.H. Bypcos COBMeCmHO c B.U Cmonsaposvim
(Kembpuoore, Benuxobpumanus,).
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Modelling of the CMB Observations

Within the framework of the Genetic Code of the
Universe program the work is ongoing on simulating the
CMB observations (see SAO RAS Annual Report 2006,
p- 73), and reducing the data at 1.38, 2.7, 3.9 and 6.2 sm
wavelengths for the signal deconvolution and for
evaluating the CMB anisotropy power spectrum at small
scales. We measured the levels of relic and galactic
radiation at 2.3, 4.85, 7.7, 11.2, 21.7 and 30 GHz, and
evaluated the radiometric noise according to the RZF
survey data.

We evaluated the noise level for different

integration times for the set of radiometers MARS (30
GHz).
We took the maps of synchrotron, free-free and dust
radiation from the PLANCK mission model as a basis.
Besides the power spectrum, obtained via direct
integration throughout the entire celestial sphere, we
computed the power spectrum from the maps, where the
Galactic plane region was eliminated (Fig. 87).

The further progress in sensitivity is expected due to
the implementation of a big focal matrix of the MARS-
3, an increase of integration time up to 3 years, and
setting the optimum filter width dl// in the high
harmonics.

N.N. Bursov in collaboration with V.I. Stolyarov
(Cambridge, UK).
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Puc. 87. Cnexmp mownocmu CMB u yposenv wiyma paouomempa MAPC-2 na 30 I'Ty npu paziuunom epemeHu

HAKonjJeHuu cuzrala.

Fig. 87. CMB power spectrum and the MARS-2 radiometer noise at 30GHz taken different signal accumulation time.
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Ounenka poau  aumoabHoro  usaydenuss  Evaluation of the Role of Macromolecule Dipole
MaKpPOMOJIEKY.JI Emission

Nonnzanus MakpoOMOJIEKyJT KOCMHYECKUMHU JTy9IaMU
WA (dhotoHamu MIPUBONT K JUTIOJIEHOMY
PAIMOM3IIyYCHHIO B  CAHTHMETPOBOM  JIMAIa30HE.
[IpoBeneHbl HAOMIONEHHS Ta30MBUICBOTO OONaka B
[lepcee. IIpomneHT momspu3anuy MO HAOIIOAATEITHHBIM
JTAHHBIM OKazaics 3HAYUTEIHHO MEHBIIIe
npeacka3zanHoro (puc. 88).
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Bue miockoctn Tamaktvku 1o panHeiIM RZF  Ha
Al.38 cM mONMydYeH BEpXHUH MpeneN, TIe OXHIACTCS
MaKCHUMyM paauousiydeHus ot «Spinning Dust». On
OKa3aJICi MHOTO HIDKE IPOTHO3UPYEMOTO 3HAYCHUS
(~600°K).

Takum o0pazom, BKJIan MaKpPOMOJECKYa B (HOHOBOE
paauousnydeHue Heba B MHTEHCUBHOCTH u
HOJ'I}IpI/ISaLII/II/I Ha BBICOKHUX TaJIAKTHUYCCKHX HII/IpOTaX HC
MeLIaeT Ha3eMHBIM HaOJIFOJEHUSIM B OKHE
MIPO3PAYHOCTH 3eMHOU atMoc(ephl, a Ha IEHTPATBHBIX
yactotaXx Muccud PLANCK ux BKJaz erie MeHbIIIE.

T.A. Cemenosa.

K npoOieme koppenssuum  KBaapynoJei
PeJIUKTOBOIO U3JIyYeHHst " (poHOBBIX
KOMIIOHEHT

IIpoananu3upoBaHbl MPAYHAHEI BBICOKOM

KOppeJsiLMU KBaJpYyIOJs DPEIUKTOBOIO H3JIy4E€HUS C

Macromolecule ionization by the cosmic rays or
photons leads to dipole radio emission in the centimetre
range. We have conducted observations of a cloud of
dust and gas in the Perseus constellation.

The polarisation percentage according to the empirical
data turned out to be much lower than the predicted one
(Fig. 88).

Puc. 88. Bepxnuii pucynox - na uzobpasxcenusx IRAS
(100 um) ona neinesvix obnaxog 6 Ilepcee xKonmypom
Hapucosauvl OanHvle VSA, yugpamu o0603HaueHbI
603MOJICHbIE  00NACMU  MAKCUMAILHO20 — OUNONILHO20
usnyuenus maxpomonexyn (“Spinning dust”). Ilpsamas
AUHUA - paspes obaacmu nabmodenuti na PATAH-600
(6.2 cm), npusedennwiii na HudcHem pucynke. Kpacnas
JIUHUSL — HAOTIOO0EeHUs], YepHasi — MOOelbHble OaHHbLE.

Fig. 88. Top: on the IRAS images (100 um) for the dust
clouds in the Perseus the contours indicate the VSA
data; the numbers mark the possible regions of maximal
dipole radiation of the macromolecules (“Spinning
dust”). The straight line marks the section of the
observed region on the RATAN-600 (1.6.2 cm), shown in
the bottom panel of the figure. Red line represents the
observations, black line is the modelling data.

According to the RZF data at A1.38 cm, outside the
Galactic plane we obtained the upper limit where the
maximum of radio emission from the «Spinning Dust»
is expected to be found. It appeared to be much lower
than the prognosticated value of ~600°K.

Hence, the macromolecule contribution into the
background radio emission of the sky in the intensity
and polarization at high galactic latitudes does not
disturb ground-based observations in the atmospheric
transparency window, and at the central frequencies of
the PLANCK mission their contribution is even smaller.
T.A. Semenova.

To the Problem of Correlation of the Relic
Radiation and the Background Components
Quadrupoles

We analysed the reasons of high correlation of the relic
radiation quadrupole with the background components
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KBazpynosjeM (OHOBBIX KOMIOHEeHT (puc. 89) 1o
naHHeIM WMAP, 00paboTaHHBIX METOJOM BHYTPCHHEH
nuHeitHoi komOuHammu (ILC — cranpgapTHBI MeTO,
HCTOJIB3yeMBId B 3kcriepuMeHTe WMAP).

Oxa3zajioch, 4YTO BBICOKAs KOPPENALMH CHUTHAlA

CMB "u MEIIAFOIINX (hOHOBBIX KOMITOHEHT
OTpenessIoTes 3HaKoM B Moie m=0 KBaapymoJis.
Metonom MomnTe-Kapmno MpOaHaJIU3UPOBAHBI
10* Mozerneif  PETMKTOBOTO — H3ITydEHHS u  ero

BocctaHoBieHus: mo merony ILC (DOpukcenom u np.,

2004). Okazanoch, uyto qusa1 50%  peamuzanuit
kBagpynoart CMB  wmomer m=0 co 3Hakowm,
SKBUBAJIEHTHBIM  3HaKy  (OHOBOH  KOMIIOHEHTHI,

KBaJIpynoJI1 UCXOAHBIX KapT UMCIOT HpOTI/IBOHOJ'IO)KHHﬁ
C BOCCTaHOBJICHHBIMH KapTaMH 3HaK.
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quadrupole (Fig. 89) according to the WMAP data,
processed using the internal linear combination
technique (ILC — a standard method, used in the WMAP
experiment).

It appears that high correlation of the CMB signal and
the disturbing background components is determined by
the sign in the m=0 quadrupole mode. Using the Monte-
Carlo method we analysed 10° relic radiation models
and its reconstruction using the ILC technique (Ericson
et al., 2004). It appeared that for 50% of the CMB
quadrupole realisations of the m=0 mode with the sign,
equivalent to the sign of a background component, the
quadrupoles of the original maps have the sign, opposite
to that of the reconstructed maps.
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Puc. 89. O6uapyxcenue 6aiieca 6 memode eoccmanosnenun cuenaia CMB ons 10° peanusayuii. Cresa -
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Fig. 89. Finding a bias in the CMB signal reconstruction technique for 10° of realisations. Left: distribution of
correlation coefficients of the modelled signal and the background sum. Right: distribution of correlation coefficients
of the modelled signal after the accumulation with the galactic backgrounds.

Ecnu coxpaHHWTh CIEKTp MOIIHOCTH Uit KBaJPYHOJIs
WMAP ILC(II) u wu3MeHuTh 3HaK Moasl m=0, TO
noxydnM kodd¢unuent xoppemsimun < 10%, npu 3Tom
yMeHbIIaeTcss B 5-6 pa3 ypoBEHb KPOCC-KOPPEISALnii.
[Mono6ueiii 3ddexT HabIrOmAETCST KaK Uit OKTYIOJS,
TaK ¥ Jis chepuyecKkux rapMoHUK ¢ Homepamu L=5,7,9.
baiiec B kapre CMB ILC cBs3an ¢ ko3¢ puuueHToM
kpocc-koppersiiua K(1) mcturrOoro CMB 1 hoHOBOI
KOMITOHEHTHI HM3JIy4YeHUs! Al KaKIOro MyJbTHIous l.
AHanmu3 KpOCC-KOppEesUMi JUisi KBaApyHOJbHOW U
okTymonbHOH KomrmoHeHT kapt ILC WMAP Taxxke
oOHapyxuBaeT Koppelsiiuu Ha yposue ~0.52-0.6.
[Ipoananu3upoBaHa BO3MOXKHOCTh HCIIPABIICHUS

Oaiieca B kapre ILC CMB. Oxka3anoch, 4YTO
BOCCTaHOBJIEHHME peaJIbHOro Oalieca sBIsieTCSl BechbMa
MpOOJIEMATUYHBIM ~ W3-32  KOCMHYCCKOW  BapUaIliH
CUTHAJIA.

O.B. Bepxooanos coemecmuo c¢ I1J]. Hacenockum u
M. Huencenom  (Mucmumym — um. Hunvca  Bopa,
Koneneazen).

If we retain the power spectrum for the WMAP ILC(III)
quadrupole, and change the sign of the m=0 mode, we
obtain the correlation coefficient < 10%, while the level
of cross-correlations decreases by 5-6 times. A similar
effect is observed both for the octupole, and for the
spherical harmonics with the numbers of L=5,7,9. The
bias in the CMB ILC map is connected to the cross-
correlation coefficient K(I) of the true CMB and the
background radiation component for each multipole 1.
Analysis of cross-correlations for the quadruple and
octupole components of the ILC WMAP maps as well
finds correlations at the level of approximately 0.52-0.6.

We analysed the possibility of correcting the bias in
the ILC WMAP map. It appeared that the reconstruction
of a real bias is quite problematic due to the cosmic
variation of the signal.

O.V. Verkhodanov in collaboration with P.D.Naselskij
and M. Nielsen (NBI, Copenhagen).
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Xo0J101HOE NATHO Ha KapTax Muccun WMAP

MeromoM  KIacTepHOTO aHamm3a oOpaboTaHb
nagaele muccud WMAP B oOnactd  aHOMaiabHOIO
Xonopnoro mstHa (Cold Spot) ¢ ramakTnyeckumu
koopamHaTamu 1=209°, b=-57°.

OO0JIBIION

[latHO  accomumpyercss ¢ IPYIIOH
9KCTPEMYMOB, YTO TOBOPUT O  CTATHCTHYCCKOM
HEOJTHOPOIHOCTH KapThl, OCOOCHHO MPOSBISIONICHCS K
ry or [lajakTudeckoi IUIOCKOCTH. JTO TSTHO C
MTOBBIIIIEHHBIM YHUCIIOM TPWJICKAIIUX SKCTPEMYMOB HE
siBIsieTcsl enuHCTBeHHBIM (puc. 90). ®opma XomomgHoro
MATHA TIOJHOCTBIO ONpEAETSAeTCS MYJBTHIONSIMUA B
naTepBane 10<=L<=20, COOTBETCTBYIOIIMM YTIOBHIM
macmrabam  5°-10°. IlpucyrcrBue sTOro curhaia
OPUBOAUT K MOJIYJIIIAM H3JIyYEHHUS MO BCcemy HEOy u
Habmomaercs B kaprax CMB, mampumep, Ha |b[>30°.
[Tocne BBEIYMTAHUS MOAYJISIIMU OCTABINAsiCs 9acTh (poHA
HA paccCMaTpUBAEMBIX  MYJIBTHUIONSAX  ITONyYaeTCs
CTaTUCTHYECKH  ONHOPOAHOH (TayccoBoit). Takum
o0Opa3omM, Hajmure XOJIOIHOTO IMATHA CKOpee OTpa)kaeT
MEKyJIIPHOE TOBEICHWE HU3KO-MYJIbTHUIIONBHON YacTH
curHata CMB, w4em nokanbHbli gedexT wim
rJI00aIbHY 0 aHU30TPOIIHIO.

B.O. Bepxooanos coemecmno c I1.JI. Hacenvcxum, I1. P.
Kpucmencenom, A. Kumom (NBI, Koneneacen), II.
Koyncom (Kapougpckuu Yuusepcumem, Yonoc), [U.
Hosuxosvim (Mmnepuan Konnedosc, Jlonoon, AKLlenmp
DOUAH).

MeTton MO3auYHOI0
KapTorpadgupoBanus

KOppeasiiuOHHOTO

Pa3paboTan MeTo] MO3aW4YHOTO KOPPENSLMOHHOTO
kaprorpagupoBanusi Ha cdepe B JIByMEpHOM U
oJHOMEpHOM BapuaHTax. C ero moMouipi0 MOCTPOEHBI
onHomepHele cedenuss kapr WMAP: ILC u ¢doHOBBIX
KOMITOHEHT (CHHXPOTPOHHOT0, CBOOOJHO-CBOOOIHOTO
W3JIy9eHHUs W W3Iy4eHWs MbUIM) W HCCIEAOBAHBI HX
KOpPPEJSIIMOHHBIE CBOMCTBA HAa Pa3IMYHBIX YIJIOBBIX
Macmtabax. OOHapy)XeHbl 3HAUMMBIE KOPPEISIHH
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A Cold Spot on the WMAP Mission Maps

We have performed a cluster analysis of the data
releases from the WMAP mission in the region of the
anomalous Cold Spot (CS) at galactic latitude b=-57°
and longitude 1=209°.

Puc. 90. Iouck namen na cgepe no pacnpeoenenuro
yucna dKCmpemymos. Bwldensgiomca namua, GoKpye
KOMOpbIX cywecmayem noBbllUEHHOe qucno
akcmpemymos. Ilpugedenvt npumepvl MaKux nAmeHn.

Fig. 90. A search for the spots on the sphere from the
distribution of the extrema number. The black circles
mark the positions of the spots around which there is an
increased number of extrema.

The spot is associated with a large group of extrema,
which indicates the statistical irregularity of the map,
especially apparent to the South from the Galactic plane.
This spot, with an increased number of extrema is not
the only one (Fig. 90). We have discovered that the
shape of the Cold Spot is formed primarily by the
components of the CMB signal represented by
multipoles between 10<=L<=20, corresponding to the
angular scales of 5°-10°. The presence of this signal
leads to an emission modulation across the entire sky
and is seen on the CMB maps, for example, at [b|>30°.
The demodulated CMB signal on the multipoles
considered looks like a statistically uniform (Gaussian)
signal. Therefore, the presence of the Cold Spot reflects
the peculiarities of the low-multipole tail of the CMB
signal, rather than a single local (isolated) defect or a
manifestation of a globally anisotropic model.

O.V. Verkhodanov in collaboration with P.D. Naselsky,
P.R. Christensen, J. Kim (NBI, Copenhagen), P. Coles
(University of Cardiff, Wales, UK), D.l. Novikov
(Imperial College, London, ASC PIAS).

Method of Tessellated Correlation Mapping

We evaluated a technique of tessellated correlation
mapping on the sphere in two and one-dimensional
versions. With its aid we constructed one-dimensional
WMAP map sections: ILC and background components
(synchrotron, free-free emission and dust radiation) and
studied their correlation properties at different angular
scales. We discovered significant correlations of the ILC
map sections with the maps of galactic background
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ceuennit kapthl ILC m kapT ramaktudeckux (HOHOBBIX
KOMIIOHEHT Ha ckioHeHun DEC=41°.

Paccmotpenst OIHOMEpHbIE CEYeHHs  KapT
WMAPILC wu pacnpeneneHus pagnOWCTOYHHKOB
0030pa NVSS na macurradax 0.75, 3, 4.5, 6.75 rpagycos
U UCCIIENOBAaHbl MX KOppEJsILIMOHHbIE cBoiMcTBa. Ha
KapTax BBIJEJICHBI 00JIaCTH, I'/ie aOCOJIIOTHAST BEMUUHA
koo punmenra KOppesIu MIPEBbIIIAET 0.5.
KoopauaaTst obnacrei KaTaJIOTM3UPOBAHBI.
KonmmuecTBO Takux 30H COOTBETCTBYET MOJEIBHBIM
KapTaMm Ul ciIydaiHoro pacnpenenenus curHana CMB,
YTO  MOXET  CBHJCTENbCTBOBaTb O  IIPOCTOM
CTaTUCTUYECKOM COBIAJIEHUH PACIIONIOKEHUS ITHX 30H B
kaprax ¢oHa u 00bekToB NVSS.

O.B. Bepxooanos, M.JI. Xabubynnuna, E.K. Maiioposa,
IO.H. Iapuiickuui.  Astrophysical Bulletin, 63, 366
(2008).

HNCCIIEJOBAHUS COJIHIA B
PAIMOAUNAITA3SOHE

On-line aHaIM3 MHOrOBOJHOBLIX HAO0JIIOAEHMI
Coanna

Co3maH  UEHTp  aHauM3a  MHOTOBOJHOBBIX
nabmonenuit Comnna http://www.spbf.sao.ru/prognoz/,
KOTOPBIM  BBITIONIHSIETCS ~ aBTOMAaTHYeCKuil cb6op u
00paboTka HaOIOAaTENbHBIX JaHHBIX ClIeKTporpada Ha
obOmyuarene Ne3, a rarke pamuorenuorpagos CCPT
(Poccust) u HoGesima (SInonwmst), maraurorpaga MDI
(SOHO).
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components on the declination DEC=41°.

We considered one-dimensional WMAP ILC map
sections and radio source distributions of the NVSS
surveys at the scales of 0.75, 3, 4.5, 6.75 degrees, and
studied their correlation properties. We separated the
map regions, where the absolute value of the correlation
coefficient exceeds 0.5. We catalogued the coordinates
of these regions. The number of such zones corresponds
to the modelled maps for random CMB signal
distribution, which may indicate a simple statistical
match of the location of these zones on the maps of the
CMB and the location of the NVSS survey objects.

O.V. Verkhodanov, M.L. Khabibullina, E.K. Mayorova,
Yu.N. Parijskij. Astrophysical Bulletin, 63, 366 (2008).

RADIO RANGE STUDIES OF THE SUN

On-line Analysis of the
Observations of the Sun

Multiwavelength

A centre for the analysis of multiwavelength
observations of the sun was created at
http://www.spbf.sao.ru/prognoz/. It conducts automated
collection and reduction of the observational data from
the spectrograph from the Feed Cabin 3, as well as from
the CCPT (Russia) and Nobeyama (Japan)
radioheliographs, and a magnetograph MDI (SOHO).

Date is 2007, 6,6, 24 Color Tableis 1

‘You have selected the frequency : 7.13000 GHz and data overplot SOHO MDI vau have selected the frequency - 7.13000 GHz and data overplot SSRTV  You have selected the frequency - 11.8300 GHz and data overplot NORH V

Date is: 2007, 6, 6, 24 Color Table is: 40

Date 13: 2007, 6, 6, 24 Color Table is: 1

Losyoey ooz BTES Lo

Ty o RO,

Puc. 91. Hanoowcenue cxkana (PATAH-600 ) na ewibpannou uwacmome Ha O08ymephoe usobpaicenue Connya,

NOMYyHYeHHOe HA OPY2UX UHCHPYMEHMAX.

Fig. 91. Superimposition of the scan (RATAN-600) at the selected frequency on a two-dimensional Sun image,

obtained with other instruments.

PeanmzoBano pasHOOOpazHOE 0TOOpaKEHHE JAHHBIX
UL~ aHalmM3a W CONOCTAaBIICHHUS  Pe3yJbTaTOB
MHOTOBOJIHOBBIX HaOironenuit (puc. 91). C mnomoribio
MPOrPaMMHOTO  O0ECHEeYEeHUs] LEHTPA BBIIOJIHSIIOTCS
MOJICTIbHbIE ~ pacueThl  (PU3MYECKUX  IapaMeTpoB
aKTUBHBIX oOyacTeil. OHHM BKJIIOYAIOT JHIIOJBHYIO
anMpoOKCUMAaIMI0O MarHUTHOTO TMOJSL Ul TSATEeH U

We implemented diverse data representation of the
multiwavelength observations (Fig. 91).
With the aid of the centre’s software the model
computations of the physical parameters of the active
regions are performed. They include dipole
approximations of the magnetic field at the coronal
altitudes for the spots and loop structures, the
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METENbHBIX CTPYKTYp Ha KOPOHAIBHBIX BBICOTaX,
pacyeTsl XapaKTEpPUCTHK PaJvOU3IIyYeHUS! OTHEIBHBIX
PanMONCTOYHUKOB (Temneparypsl, IUIOTHOCTH
M3IYYeHHST U MarHUTHOTO ToJsl). OOpaboTka MaHHBIX H
MOJIETUPOBaHUE ITPOBOIUTCS B on-line pesxxnme.

C.X. Toxuykosa, T.U. Kanemman, B.M. Boz00,
C.B. banoun, E.B. Mooun.
JoaroxuByuiue MUKPOBCILIECKU B

JeMMETPOBOM /Mamna3oHe AJUH BOJH M UX
CBf3b ¢ IIYMOBBIMH OypsiMu

Brnepsrie MPOBEICHO CTaTUCTHYECKOE
HCCIIeIOBaHUE JOJITOXKUBYIIMX MHUKpoBciuieckoB (MB)
B JICHIMMETPOBOM JMana3oHe, KOTOpble HaOII0aInch B
WHTEHCUBHOCTH W KpPYyroBOM  MOJISIpU3alMUd  C
9yBCTBUTENBHOCTRIO ~5-10 SH. Ilorok MB nexwur B
nmuanazone 0.001-0.1 c.e.m., cTeneHp MOSPU3ANUA — OT
10% mo 100%, mpomOIKUTENPHOCTD MHIUBHUIYaTbHBIX
UMIYyIbCOB ~1-2 CcekyHApl. MUKpOBCIUIECKM MOTYT
NPOSIBJIATHCS B OJHOM M TOW K€ aKTHBHOHM 00jacTtu B
TE€UYEHUE HECKOJIbKUX THEN.

Brinonneno comnocraBienue MB ¢ mymoBbIMU
Oypssmu B MeTpoBoM muanasoHe (NS). Becpma
BeposATHO, 4uT0 MB sBistorcs mnposiBmeHumeM NS B
JEHUMETPOBOM Jana3oHe. IIpoananusupoBana
BO3MOXHasi IpUYMHA  CYLIECTBEHHOI'O  Pa3IMyus
MOTOKOB paguonsiaydeHus mMexxay MB u NS. B pamxax
eMHON MOJIeNN TeHepaluu paauoBosiH Ayiss MB u NS
oKas3pIBaeTcs, 4ro MB cBs3aHBI C HEKOI€pEeHTHBIM
MEXaHU3MOM TE€HEpaluu JICHTMIOPDOBCKUX BOJH B
ornmure OT BeruieckoB | tuma. Mznyuenue MB mno
CBOEMY XapakTepy Ommke K KOHTHHYaJIbHOMY
M3IYyYCHHIO ITYMOBBIX Oyph, HO B CHIIy BBICOKOTO TE€MIIa
MUTY yrI0BOW 1uddy3uH OHO HMEET WMITYIbCHBIH
XapaxTep.

B.M. Bocoo  cosmecmmno c
A.I". Cmynuwuneoim (CII0I'Y).

JI.B. Acnoevim u

MogeJb TpEeXMEpPHOIl ropsaYeH NeTIn

MonenbHble pacdeTsl TEMIOBOTO LUKIOTPOHHOIO
WU3Iy4YeHUs MpPOCTEHIIeN TPEXMEpHOHW Tropsdyed MNeTiau
(Topa) moOKasajmM, YTO OHAa MOXXET BHECTH 3aMETHBIC
W3MECHEHHS B XapaKTEPUCTUKU H3IY4YEHHS COIHEYHOU
aKTMBHOW 00JIACTH Ha CAHTUMETPOBBIX U ACIIIMETPOBBIX
BojHax. IIpoBeneH aHamu3 YCHOBHHM, i1 KOTOPBIX
CHEeKTp H3Iy4YeHHsS AaKTHBHOM OONacTH, comepikarien
KOPOHAJIBHYIO TIETJII0, CTAHOBUTCS CIIOKHBIM, @ UIMEHHO,
C HECKOJIbKMMH MaKCUMyMaMW UKW CPaBHUTECIHLHO

Y3KOTIOJIOCHBIMU LUKIOTPOHHBIMU  JIMHUSIMU, c
HEOJHOKpPAaTHOW CMEHOW 3Haka TOJApU3alMU 110
nuanazoHy. B MoaenupoBaHuMM — HCIHOJIb30BAJIUCH:

CTPYKTypa MarHUTHOTO TOJsI, BEIMYMHA SICKTPOHHOU
KOHLIEHTPALUY, pa3Mep METIH, MOJOXKEHUE HUCTOYHHKA
HA JIACKE.

[omy4yeHp! ABYMEpHBIC paclpeneNeHus SIPKOCTHBIX
TeMIepaTyp Ha  pa3HBIX UIMHAX  BOJH  JUIA
OOBIKHOBEHHOI 1 HEOOBIKHOBEHHOM MOJI, CIIEKTpaJIbHBIC
3aBHCUMOCTH SIPKOCTHOM TeMIepaTypbl B
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computations of radio emission characteristics of
separate radio sources — the temperatures, densities of
radiation and of the magnetic field. Both data reduction
and modelling are performed in the on-line mode.

S.Kh. Tokhchukova,
S.V. Baldin, E.V. Modin.

T.1 Kaltman, V.M. Bogod,

Long-Living Decimetre-Wave Microbursts and
Their Connection With Noise Storms

For the first time we performed a statistical study of
the long-living microbursts (MB) in the decimetre range,
which were observed in the intensity and circular
polarization with sensitivity of around 5-10 Jy. The MB
flux is found in the range of 0.001-0.1 solar flux units,
its polarization level is from 10% to 100%, the duration
of individual pulses is approximately 1-2 seconds. The
microbursts may be seen in one and the same active
region during several days.

We performed a comparison of MBs with the noise
storms (NS) in the metre range. It is quite possible that
MBs are the manifestations of the NSs in the decimetre
range. We analysed possible reasons of the substantial
difference of the radio emission fluxes between the MBs
and NSs. Within the framework of a unified radio wave
generation for the MBs and NSs, it appears that the MBs
are linked with an incoherent mechanism of Langmuir
wave generation as opposed to the I-type bursts. The
MB radiation is conceptually closer to the continuum
radiation of the noise storms, but due to the high rate of
the angular diffusion pitch, the MB radiation has an
impulse character.

V.M. Bogod in collaboration with L.V. Yasnov and
A.G. Stupishin (SPSU).

Model of a Three-Dimensional Hot Loop

Modelling calculations of the thermal cyclotron

radiation of a simplest three-dimensional hot loop (a
torus) have shown that it may bring considerable
changes in the radiation characteristics of solar active
regions at centimetre and decimetre wavelengths.
We made an analysis of the conditions for which the
active region emission spectrum, containing a coronal
loop, becomes complex, namely, with several maxima
or relatively narrow-band cyclotron lines, with multiple
polarization sign changes throughout the range.

We used the following parameters in the modelling:
magnetic field structure, electron concentration value,
size of the loop, position of the source on the disk.

We obtained two-dimensional distributions of
brightness temperatures at different wavelengths for the
usual and unusual modes, the spectral dependencies of
brightness temperature in fixed points of the loop, as
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(DMKCHPOBaHHBIX TOYKaX IETJIH, & TAKXKE MHTETPaIbHbIE
XapaKTEPUCTUKH ITOTOKA U MOJSIPU3ALUH U3ITyYCHHUSI.
OxpmaeMoe pacnpesieieHHe TONSpH3aluyd 110
HCTOYHHKY B PACCMATPUBACMOI MOJIEIIA CPABHUBACTCSI C
pesynsTaramu HaOmonennit Ha PATAH-600 axTuBHOI
obmacti AR 7962 12-14 mas 1996 t., B KoTOpo# 3pdext
WHBEPCUM  TOJSIpU3ALMA  UMEJ  XapaKTepPHCTHKH,
OJIN3KHUE K paCYETHBIM.
EA 3nomnux, T.U. Kanvman, O.A. leinep. I[ucoma
AXK, 33, 168 (2007), Hucvma AXK, 33, 327 (2007).

Oonapy:xkeHue CIIUPAJTbHOM BBICOTHOM
CTPYKTYPbI MATHUTHOTO MOJIA HAJl NATHOM

Jnst  uccnegoBaHUM  COJMTHEYHOM — KOPOHBI €
TIOMOIIBI0 HOBOT'O CHEKTPAJIBHOTO KOMILIEKCa BHICOKOTO
paspemienns (3-18 I'T1r) pazpaboran MeTOx MOCTPOCHUS
BBICOTHOH CTPYKTYPbI KOPOHAJIBHOTO MarHUTHOTO TIOJIS.
C ero TmMOMOMBIO  BBIIOJIHEHBl  BBHICOKOTOYHBIE
KoopauHaTHbie (ydine 1") W THONApU3AIMOHHBIC
MHOTOBOJIHOBBIC HaOMoIeHNs LUKJIOTPOHHOTO
N3ITy4eHHUs TSTEH.

bema  oOHapy)xeHa  BBICOTHas  CHHpaibHas
CTPYKTypa MarHUTHOTO MOJS HaJ CTaOWIBHBIM ISITHOM
B akTHBHOI oOmactu AO 0953. CymecTBoBaHHE TaKUX

CTPYKTYD 00BSICHSIET pUpoaY OoubIIoi
NPOTSHKEHHOCTH ~ TOHKHUX  apokK, B KOTOPBIX
OCYIIECTBJIACTCSI NEPEHOC HHEPIMU C  I[OMOILUBIO

MI'I-BonH. ToHkHE apo4HbBIE CTPYKTYPBI PETYISPHO
HAOIIOAIOTCSA B PEHTTCHOBCKOM M YIIBTPa(HUOIECTOBOM
JIMaa3oHax Ha KOCMHYECKUX amnapaTax.

B.M. bozoo, T.1. Kanemman.

O BepTHKAJBHOH CTPYKTYpe MATHUTHOTO MOJISA
B AKTHBHBIX obJsacTax CouHa Ha
KOPOHAJBHBIX BBICOTAX
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well as total characteristics of the flux and radiation
polarization.

The expected polarization distribution by source in
the model considered is compared with the results of
observations on the RATAN-600 of the active region
AR 7962 on 12-14 May 1996, in which the effect of
polarization inversion had the characteristics, close to
the estimated ones.

E.Ya. Zlotnik, T.1. Kalman, O.A. Sheiner. Azh Letters,
33, 168 (2007); Azh Letters, 33, 327 (2007).

Detection of a Magnetic Field High-altitude
Spiral Structure Over a Spot

For the studies of the solar corona with the new
high-resolution spectral complex (3-18 GHz) we
elaborated a technique of building high-altitude
structures of the coronal magnetic field. With its aid we
performed high accuracy coordinate (over 1") and
polarization multiwavelength observations of the
cyclotron spot radiation.

We discovered a high-altitude spiral structure of the
magnetic field over a stable spot in the active region
AR 0953. The presence of such structures explains the
nature of the high extent of thin arcs, where the energy
transfer is made via the magnetohydrodynamic waves.
Thin arc structures are regularly observed in the X-ray
and ultraviolet ranges with the space-based instruments.

V.M. Bogod, T.I. Kaltman.

On the Vertical Structure of the Solar Active
Region Magnetic Field at Coronal Heights

0.8

Puc. 92. Cmpyxmypa cunoeoii mpyoxu maenumnozo noias onsi AR NOAA 0953. Cresa - MOHOMOHHAS 3A8UCUMOCTIb

MACHUMHO20 NOJIA

om Ooneomvl. Cnpasa — 3asucumocms evicomvl h om ooneomsl Ha Gomocghepe

x. Uz

CONOCMABIEHUll PUCYHKOG 6UOHO, YO CUN0BASL MPYOKA PACHPOCMPAHAEMCA 66€PX NO CRUpAnu, wupunot oxono 0.4

epadyca (okono 4 cex.0yeu).

Fig. 92. The structure of the magnetic field tube for the active region AR NOAA 0953. Left: a monotonic dependence
of the magnetic field strength on the longitude. Right: a dependence of the height h from the longitude on the
photosphere x. A comparison of the two dependencies shows that the field tube is propagating with height in the form
of a spiral with the width of about 0.4 degrees (about 4 arc seconds).
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Pa3zpaboTaH MeToJ] OLIEHKH BEPTUKAILHOH CTPYKTYPHI

MarHUTHOTO TMOJSI B COJIHEYHBIX OOpa30BaHMsX,
Haxomammuxcs Ha gucke Comama. OH OCHOBAaH Ha
HU3MEPEHUIX BBICOT AKTUBHBIX o0Jacrei,

nepeMemmatonmxcss 1o gucky ComHIa mpH  ero
BpallleHUH, MyTeM COIMOCTaBJIEHHUS TOYHBIX HU3MEPEHUIt

KOOpJMHAT Ha YypoBHe QoTocdepbl (onTHYECKHE
JaHHblE) W HAa  YPOBHAX  HW)KHEH  KOPOHBI
(MHOTOBOJIHOBBIC CIIEKTpaJIbHBIE N3MEpeHus
WHTEHCHMBHOCTH M  TOJSIPH3AaLlMd  MUKPOBOJIHOBOTO

paauom3IydeHus). Y4eT OTKIOHCHHH BpAIICHUS IIATECH
U LIUUPOTHBIX U3MEHEHUH YIJI0BOM CKOPOCTH BpAILLEHUS
ConHua TO3BOJSIET ONPENCNUTh HAKIOH CHIIOBOM
TpyOKn MarHuTHOro moisi (puc.92). MarHutHble mOJIs
HanpspKeHHOCThI0  okono 600 I'c  HaxomaTcs Ha
JIOCTaTOYHO OoubIIMX BBICOTax B arMocgepe CouHIa
(mo 40-50 TBICAY KM), YTO XOpPOLIO COTJIACYeTCS C
HAOMIOACHUSAMH B yiIbTpaduomeTe W pEHTITeHe, [0
KOTOPBIM PAacXOAMMOCTb CHJIOBBIX TpyOOK Mama (He
6onee 20-30% B BepIIMHAX MAaTHUTHBIX NIETETD).

B.M. Boeoo cosmecmno c JI.B. HAcnosvim (CIIOI'Y).
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We elaborated a technique for estimating the vertical
structure of the magnetic field in the solar features,
located on the disk of the Sun. It is based on the
measurements of the heights of active regions, that move
arcoss the solar disk while it rotates, via comparisons of
accurate coordinate measurements at the level of the
photosphere (optical data), and at the levels of the lower
corona (multiwavelength spectroscopic measurements of
the intensity and polarization of the microwave radio
emission). Taking account of the deviations of spot
rotation and of the latitudinal variations of the solar
rotation angular velocity allows determining the tilt of
the magnetic field tube (Fig. 92). Magnetic fields with
strengths of about 600G are located at sufficiently large
heights in the solar atmosphere (up to 40-50 thousand
km), which is in good agreement with the ultraviolet and
X-ray observations, implying a small divergence of field
tubes (by no more than 20-30% at the tops of magnetic
loops).
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