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PAJUOACTPOHOMMNYECKHUE
NCCIIEJOBAHUA

HCCJEJTOBAHUS MEJTKOMACIITABHOM
AHU30TPOIIUUA ®OHOBOI'O U3JIYUYEHUS
BCEJIEHHOM

[loxyden He WMeEIOIIMII aHalOra MacCUB JAHHBIX II0
UCCIIEJOBAaHNUIO aHM30TPONHH 3K-M3IydeHHs ¢ BBICOKUM
YIJIOBEIM pa3pemieHueM (1o 5”) Ha ummHEe BOJHBI | cM C
YyBCTBUTEIBHOCTBIO, cpaBHUMOHW ¢ WMAP, HO Ha
Macmrabax HE JOCTYNHBIX MHCCHH. [ TOBBIMICHHA
qyBCTBUTEIHHOCTH HCIIOIB30BAJICS METOX aTMOC(HEpPHOH
grctkd. Ha puc. 39 nmpuBenen npumMep JByMEpHOI YMCTKH,
Il Ha IJIOCKOCTH «BpeMsi-Macitady (t, /) XOpomo BHIAHBI
obmactu aHoManbHOro Inyma. OQuHOYHBIA 24-4acoBOii
CKaH Pa3JIoKeH 10 MPOCTPAHCTBEHHBIM MaciiTabam /. [Ipu
yIAJIICHUH 3THX 00JacTell M3 MaccHBa JIaHHBIX OLIYTHMO
TIOBBIIACTCSA OTHOIICHUC CI/IFHaJ'I/IJ_IyM.

O06sacTh HeOa MHOTOYAaCTOTHOTO 0030pa ONpe/eNsiach 13
yCIOBHsS MayiocTH abeppaiuii (OJIM3KO K MECTHOMY
3€HHUTY), HAJIMYUEM JIOCTATOYHO CHIILHOTO OIIOPHOTO
oObekrta Majoro yrimoBoro pasmepa (3C84) wu
ONTUMAIIFHON MIUPHUHON TI0 CKJIIOHEHHUIO (ONTUMYM MEXIY
BPEMCHEM HAKOIUICHUSA Ha OJOJCMCHT paspCiiCHUud U
CTaTUCTUYECKUM IIYMOM, «cOsmic variance»). BeiOpanHas
HAMH IIAPHHA OKOJNIO 2° TIO3BOJISIET HAAESTHCS Ha
YIOBJICTBOPUTEIBHBIN PE3yJbTaT ISl JOCTATOYHO MAJIBIX
YIJIOBBIX MAcIITa00B HauOoJiee HHTEPECHBIX ISl MPOCKTA
(/> 1000).

[ony4yeHHbIe ~ MHOTOYAaCTOTHBIE  JaHHbIE  OyayT
HCIIONB30BAThCSl AL BBIACNCHUSI YACTOTHO-3aBHCHMBIX
KOMIIOHEHT Ha LEHTPAJbHBIX BOJHAX JKCICPHMEHTA
Planck. Oco6o IyOOKHe OIICHKH  MOIIHOCTH
CUHXPOTPOHHOI'O IIyMa Ha KOCMOJIOTUYECKH HHTEPECHBIX
maciitabax TIOJTYYCHBI Ha JACOUMETPOBBIX BOJIHAX.
JlocTUrHYTBl OrpaHHYEeHMs] Ha MHUKPOIPaLyCHOM YpPOBHE
10 aHTEHHOW TeMIIepaType B IepecueTe Ha MM BOJIHBI. DTO
BOXHO U pa3felieHUs] BHIOB IIYMOB, HaOIIOJAaCMBIX
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RADIO ASTRONOMY
INVESTIGATIONS

STUDY OF SMALL-SCALE ANISOTROPY OF
THE COSMIC BACKGROUND RADIATION

We obtained a unique data array for the study of
anisotropy of the 3K radiation with a high angular
resolution (down to 5”) at the wavelength 1 cm with a
sensitivity copmarable with that of WMAP, but at
scales which are inaccessible for the mission. To
increase sensitivity a method of atmosphere cleaning
was used. Fig. 39 shows an example of the two-
dimensional cleaning, where the regions of anomalous
noise in the plane «time-scale» (t, /) are seen well.
The single 24-hour scan is expanded by spatial scales
[. When these regions are removed from the data
array, the signal/noise ratio increases perceptibly.

Puc. 39. Obracmu anomanvroco wyma ammocgpepovi
011 OOUHOYHO20 CKAHA HA MATbIX 3HaveHuax |
(1<100) u eco nponuxnosenue Ha 0Oonee 6bICOKUE
npocmpancmeennvle uacmomsl, 0o | = 1000 u bonee.
Yoanenue wacmu dannvix oonocno npusecmu x bonee
KAYeCmEeHHOU OYeHKe CPeOHUX XapaKmepucmux
wyma Beenennotl.

Fig. 39. The regions of anomalous atmosphere noise
for a single scan at small values of | (I < 100) and its
penetration to higher spatial frequencies up to
[ = 1000 and more. Removal of a part of data should
lead to a more high-quality estimation of average
characteristics of noise of the Universe.

The sky area of the multi-frequency survew was
determined by the condition of small aberration (close
to the local zenith), the availability of a sufficiently
strong reference object of small angular size (3C 84)
and an optimum width in declination (the optimum
between accumulation time per a resolution element
and statistical noise, «cosmic variance»). We have
chosen the width of about 2 degrees which allows us
hoping for a satisfactory result for sufficiently small
angular scales which are the most interesting for the
project (/> 1000).

The obtained multi-frequency data will be used for
selecting frequency-dependent components at central
wavelengths of the Planck experiment. The especially
deep estimations of the power of synchrotron noise at
cosmologically interesting scales were obtained at
decimeter  wavelengths.  Limitations at  the
microdegree level of antenna temperature in terms of
mm wavelength were achieved. This is important for
division between the kinds of noise observed with the
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muccueit Planck. bBonpmas coGmparomas 1oiomans
PATAH-600 no3Bosuia OUEHUTH TOpa3l0 TOYHEE BKIAJ
JIUCKPETHBIX PaJIMOMCTOYHHKOB B IIyMBI HeOa Ha BOJIHE
1 cm. ITony4enst bonee IyOOKUe OIICHKHU
TPaBUTAIIMOHHOTO IyMa Ha MacmTabaX CKOIUICHHMA
ramaktuk (SZ-confusion) Ha Macmrabax, HEIOCTYITHBIX
MUCCUHU Planck (1>2500). 10T Marepuan
TIPEIIONIaraeTcsl HCIOIb30BaTh I MPEAeTFHO TITYyOOKOTO
TIOWCKA 3¢ ¢exToB «CTPYHY, TIPeCKa3bIBAEMBIX
N MepHBIMH KOCMOJIOTHSIMH B HEKOTOPHIX TEOPHSX
«Bemukoro O0bennHEHNUSI» BCEX BHUIOB B3aWMOJICHCTBHSI.
OcHoBHble HaOmomenus B 2012r. ObUIM  CBSI3aHBI C
HAKOIICHHEM JTAaHHBIX o MeJIKOMacIITaOHOM
noJsipu3auu (HOHOBOTO U3Iy4YCHUS BeeneHHOi.

10.H. Ilapuiickuii, M.I'. Munzanues, B. Cmonsapoe,
H.H. Bypcos, T. Cemenosa, A.B. Temuposa, O.B. Bepxooanos,
E.K. Maiioposa.

HCCJIEJJOBAHUE OKPY KEHUS
PAJIMOTAJTAKTUKH C Z=4.51 IO IJTYBOKUM
CHUMKAM B OIITUYECKOM U
UK-TUATIA30OHE

OrneHka MacChl YEpHOW IBIPHI MOIMHOW paTuOTalaKTHKH
RCJ0311+0507 nmo umHTErpajJibHOM pagMOCBETUMOCTH Ha
1.4TTu  nomyummace ~10°Mo. Jas RCJ0311+0507
UMEIOTCS TIIyOoKUe CHUMKH B [V]ap~25.6", [R]Ap~26.6",
[[]op~26.8" momocax W CPEAHENMOJOCHBIX (GHILTPax
SED607, SED665, SED707, mnonyueHHsle Ha bBTA,
Habmogenns Ha teneckone UKIRT ([K]ap~23.4™), a
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Planck mission. The large gathering area of
RATAN-600 allowed us estimating much more
precisely the contribution of discrete radio sources to
sky noises at the wavelength 1 cm. We obtained
deeper estimations of gravitational noise at the scale
of galaxy clusters (SZ-confusion) which is
inaccessible for the Planck mission (/>2500). It is
supposed to use this material for a limit-deep search
for «string» effects predicted by the N-dimensional
cosmologies in some theories of «Grand Unification»
of all interaction types. The basic observations of
2012 were related with accumulation of data on small-
scale polarization of the cosmic background radiation.

Yu.N. Parijskij, M.G. Mingaliev,
N.N. Bursov, T. Semenova,
O.V. Verkhodanov, E.K. Majorova.

V. Stolyarov,
A.V. Temirova,

STUDYING ENVIRONMENT OF A RADIO
GALAXY WITH C Z=4.51 BY DEEP OPTICAL
AND IR IMAGES

The mass of black hole in the powerful radio galaxy
RC J0311+0507 was estimated from integral radio

luminosity at 14GHz as =10°Me. For
RCJ0311+0507 there are deep images in the bands
[V]AB~25 .6m, [R]AB~26.6m, [I]AB~26.8m and

intermediate band filters SED607, SED665, SED707
obtained with BTA, [K]xp~23.4" (UKIRT) and

takke Habmopmenmss Ha SUBARU B [B]yp~26.17, SUBARU in the bands [B]ap~26.1", [R]ap~27.1",
[R]ag~27.1", [[]ap~27.3™ momocax u y3komomocHoM  [I]ap~27.3™ and the narrow band filter NL671.
¢umbeTpe NL671.
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s nccnenoBaHus OKPY>KEHHS POIUTEIBCKONW TalaKTUKU
panMoOMCTOYHMKA TpoBeAeHa o00paboTka HMEIOMUXCs
JnaHHBIX. OLEHKa UIOTHOCTH OOBEKTOB M0 CyMME KaJIpOB B
nosnocax (BTA/SCORPIO) R, 1 u SED665 (ABj;,~26.8™)
Uit obmactd  pasMepoM  2.50', LEHTPUPOBAaHHOW Ha

For the purpose of studying environment of the radio
source host galaxy the available data were processed.
The estimation of density of objects from the sum of
images in BTA/SCORPIO bands R, I and SED665
(AB};,~26.8™) for an area of size 2.50' centered to the
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MIOJIOKEHNE PaIMONCTOYHHKA, TTOIydmiIacs 27.9/0', uro Ha
306 BBINIE TIO CpaBHECHHUIO C oneHkamu (24.2+1.0/0") 3-x
IUTIOINAA0K TAKOTO0 )K€ pa3Mepa, B3ATBhIX Ha 3TOM JKe KaJpe.
Hns K-punbrpa mojcueTsl nanu mpeBbllieHne Ha 1.50
(28.0/0' n 24.4+2.4/0"). OT™MeTHM, YTO B IIPOBEJCHHOW Ha
Spitzer ([3.6uk]ap=22.6", [4.5uk]s=22.9™) nouckosoii
mporpamme CARLA (Clusters Around Radio-Loud AGN)
[0 WCCIEIOBAHUIO OKpY)XEHHS pamuomsiayqaonmx AGN
(Wylezalek, D. et al 20134pJ..769..79W) s
RCJ0311+0507 momyuminoce 13.1/0', 4T0 COOTBETCTBYET
3G-NIpeBBIIICHUIO TIOTHOCTH 00BekTOB B SpUDS (Spitzer
UKIDSS Ultra Deep Survey) Zs,yps=8.3%£1.6/0".

[Tpn BU3yaslbHOM MHCHEKLIMH H300pa)KCHUI M3 apXuBa
Subaru oOHapy:keHBI OIM3KHE K paAHOTANAKTHKE OOBEKTHI,
KOTOpBIE OTCYTCTBYIOT B Tmojloce B (3aBam Onecka B
¢mreTpe B s 006ekToB ¢ z>4), HO nMeroTes B R w/mn |,
NL671 ¢unbrpax. B obmactn ~10' umeercs 9 00BeKTOB
(puc. 40), mpuyeM NOJNOBMHA W3 HHUX €CTh B (HIBTpe
NL671 (xangunatel B Lya-smmureps! Ha z~4.5).

10.H. Iapuiickuii, O.Il. JKenenxosa, A.B. Temuposa,
U.B. Cokonos, B.H. Komaposa, A.C. Mockéumun.

HCCIEJOBAHUA MUKPOKBA3APA JIEBEb X-3

I'amMa-n3ydyeHue BBICOKMX JHepruii BO  Bpems
TUTAHTCKHMX pajuoBcnbimek. Mukpoksasap Jlebenp X-3
OAMH W3 HEMHOIMX TaJJaKTUYECKUX JBOMHBIX CUCTEM
H3Iy4aeT raMma-inydu ¢ sHeprusimMu Boie 100 MaB, kak
BIIepBEIC 0OHapykeHo Ha ciryTHUKaX AGILE u ®epmu.

Ha ocHOBaHMM NaHHBIX MO TMFaHTCKUM PaJWOBCIBILIKAM,
3apeructpupoBanibiM Ha PATAH-600 renepamnmst 3Tux
raMMa-Jry4eil poHUCXOIUT B OCHOBAHUHU PENATUBUCTCKOTO
CTpYHHOTO BBIOpOCa BEIIECTBAa, BBI3BIBAIOIIEIO POCT
pamuornoroka Cyg X-3 B HECKOJIBKO COTE€H pa3. SIBHas
KOppemsus ramMmma-Hu3y4eHHst c TIOTOKOM
paouOU3IyYEHUs! M JKECTKHMX PEHTI€HOBCKUX Jyyel
YKa3blBaeT Ha JIEITOHHOE MPOUCXOXKIACHUE U3ITYUESHHS
BBICOKMX »Hepruii. HeoObruHoe moBenenme JleGems X-3
HaXOIWUT OOBSACHEHHE B PEAKOM COYETAaHUHM 3BE3bI
Bonbda-Paite u uepHOM IBIpEI B 3TOW PEHTTEHOBCKOM
JIBOMHOM.

C.A. Tpywkun,
I'.B. /Kexanuc.

H.A. Huscensckuii, ILT. I[vibynes,

MoHuTOopUr M  O0HApy’KeHMe CBepPXOpPOMTAJIBLHOM
moayasuuu. B teuenune 2012 rona mukpoksazap Cyg X-3
HaxoAWiCid B CIOKOWHOM cocTosHHHM. TeM He MeHee,
yCpeIHEHHbIE TOTOKH 3aMETHO MEHSUIUCh B TEUEHHUE 3TOTO
nepuoja. O0HapyXeHO CYILIECTBOBaHUE
CBEpXOpPOUTANPHOW  MOIYJSAIMH  KPHUBBIX  OJleCKa C
neprozom ~100° mHeii u ee cyGCTpyKTYpHI (IBYXropGas
cpenHsas KpuBas Onecka). Cama mpupona CHOKOWHOTO
pamuonsnydenust Cyg X-3 He coBceMm sicHa. CKopee Bcero,
9TO - HEKOTOpas KOMITAaKTHAs 30HAa HaJ aKKPEIMOHHBIM
JUCKOM, BO3MOXXHO Ha TpaHUIle KOPOHbI JUCKa U
OKO0JIO3BE3/IHOM cpenpl. Ha rpanuile KOpoHbBI AEHCTBYET
KBa3HUIIOCTOSTHHEIN TeHEpaTOp PEIATUBUCTCKUX YACTHII.
CoBepiIeHHO HE  SICHO, 4YTO  MOXKET  BBI3BIBAThH
noBTopsitoruecss Ha mkane 100 mgaed (mpu opOUTAIEHOM
MIEPHOJIE BCETO 5 YacOB) BapHaIlMH PAIHOIIOTOKA.

C.A. Tpywkun, H.A. Husxcensckuii, I1.I. I[vi0ynes.
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radio source location turned out to be 27.9/0', which
is 3c higher in comparison with estimations
(24.241.0/0") of three areas of identical size taken in
the same frame. Note that the search program
CARLA (Clusters Around Radio-Loud AGN) of the
study of environment of radio-emitting AGNSs
(Wylezalek, D. et al 2013A4pJ...769...79W) fulfilled
with Spitzer ([3.6puk]ap=22.6", [4.5uK]sp=22.9™)
gave the result 13.1/0' for RCJ0311+0507, which
corresponds to the 36 excess of density of objects in
SpUDS (Spitzer UKIDSS Ultra Deep Survey)
ZSpUDS:8~3:t1-6/D'~

Visual inspection of the images from the Subaru
archive revealed objects close to the radio galaxy,
which are absent from the B band (the B-dropout
effect), but are present in the R and/or I, NL671
filters. In the area ~10' there are 9 objects (Fig. 40), a
half of them being present in the filter NL671
(candidates to Lya-emitters at z~4.5).
Yu.N. Parijskij, O.P. Zhelenkova, A.V. Temirova,
LV. Sokolov, V.N. Komarova, A.S. Moskvitin.

STUDY OF THE MICROQUASAR CYGNUS X-3

High-energy gamma-ray emission during huge
radio bursts. The microquasar Cygnus X-3 is one of
the few galactic binary systems which radiates
gamma-rays with energy higher than 100 MeV, as
was first discovered with the satellites AGILE and
Fermi. On the basis of data on huge radio bursts
registered with RATAN-600, generation of these
gamma-rays occurs at the base of relativistic jet of
matter causing the Cyg X-3 radio flux increase of
several hundreds of times. The obvious correlation
between gamma-ray emission and radio flux testifies
the lepton origin of the high-energy emission.

An unusual behavior of Cyg X-3 can be explained by
a rare combination of a Wolf-Rayet star and a black
hole in this X-ray binary.

S.A. Trushkin,
G.V. Zhekanis.

N.A. Nizhelsky, P.G. Tsybulev,

Detection and monitoring of superorbital
modulation. During 2012 the microquasar Cyg X-3
was in a quiet state. Nevertheless, the averaged fluxes
were changing noticeably during this period.

A superorbital modulation of light curves with a
period of about 100® and its substructure (an average
double-peak light curve) were detected. The nature of
the quiet radio emission of Cyg X-3 is not quite clear.
Most probably, this is a compact zone over the
accreting disk, maybe at the boundary between the
disk corona and circumstellar medium. This means
that a quasiconstant generator of relativistic particles
operates at the corona boundary. It is not clear yet
what can cause variations of radio flux repeating on a
scale of 100 days, the orbital period being 5 hours
only.

S.A. Trushkin, N.A. Nizhelsky, P.G. Tsubulev.
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MOHUTOPHHI SS433 THE MONITORING OF SS433
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B wurone Hauvajcs mepHOi BCIBIIIEYHONH aKTHBHOCTH
mukpokBazapa SS433. B oxrabpe 2012 r. Obuia
oOHapyKeHa O4YeHb SpKasi BCIBIIIKA ¢ MOTOKOM Ha 5 Tty
okosno 1.7 SlH. ChexkTp XapaKTepHU30BAJICS ONTHYECKH
TOHKMM CHHXPOTPOHHBIM CTEHNEHHBIM CIEKTPOM  CO
CHEKTPAIbHBIM HHAEKCOM -0.8, 9TO HECKONBKO Kpyde, 4eM
B CIIOKOWHOM COCTOSHUH. Ecioy CyauTh MO BCEM LMKIIAM
MoHuTopuHra SS433, mpoBeaeHHsIM Ha PATAH-600 u
GBI(CIIIA), To MOXHO OTMETHTbH, uTO ¢ 1979 T. Takux
ApKUX BCIbIMIEK ObIIO He Ooipmie mecatH. Ha ocHoBe
JAHHBIX B CIIOKOWHOM COCTOSIHHH MOATBEpXaeHa 6.5
MOIyISIIIMA ~ pajuONOTOKA  Ha  BCEX  4aCTOTaXx,
00yCIIOBIIEHHAsI HyTalluei CTPYHHBIX BEIOPOCOB.

C.A. Tpywxun, H.A. Huorcenvckui, ILI. Ilvidynes.
Astronomer's Telegram, #4484 (2012).

MHOT'OYACTOTHBIE HNCCIIEJOBAHNUA
PAJIMOCBOMCTBA OBBEKTOB THIA
LACERTAE

n
BL

bnasapel - penkuii MOIKIacCc aKTHUBHBIX S1€p TaJaKTHK
(AMT). DOt 00BEKTHI XapakTepPH3YIOTCS OBICTPBIMHU
BapHaIUsIMH HMHTEHCUBHOCTH 3JIeKTPOMarHUTHOTO
W3JTy4eHUs], CIEKTPAIIbHOE PaclpeieIeHue SHEPT N UMEeeT
MakCUMyM B HH(PaKpacHOM JMaria3oHe, OTCYTCTBUEM
SMHUCCHOHHBIX JINHUH B ONITUYECKOM CIIEKTPE, CUIBHBIMU U
OBICTPBIMU BapHALUIMU ONTUYECKOH u
paauononapusanuy. CUUTaeTcs, 4YTO Yrojl MEXKAY JKETOM
1 JIydoM 3peHus Mai (< 20°), u pelaTUBUCTCKHN 3P PEeKT

Homnepa wrpaer BakHYIH0 poinb B HaOmoJaeMbIX
CBoOicTBax 011a3apoB.
Ha  PATAH-600 mpoBoasfTcs  cHCTeMaTHYeCKHe

HabmoeHust BeIOopku 6osee 100 6razapos. Habmrogenust
2006-2012 rr. MIPOBOIIIUCE B paMKax JIBYX
MEXIYHApOAHBIX mporpamm: «Bright Sources Monitoring
during Planck Mission, Planck WG 6» u «Simultaneous
spectra of the BL Lacertae Object». B pe3ynbrare aHanmza

napamMeTpoB TMOJIYUYCHHBIX MHOI'04YaCTOTHBIX
PaaUuOCIIEKTPOB BLISABJIICHO!
¢ B CpeaHEM BCC HUCTOYHHUKH HUMCHKOT IIJIOCKHE

Period of flare activity of the microquasar SS433
started in July. A very bright flare with the flux about
1.7 Jy was detected at SGHz in October 2012. It had
the optically thin power-law spectrum with the
spectral index -0.8, which is somewhat steeper than
that in the quiet state.

Judging from all monitoring cycles of SS433 carried
out with RATAN-600 and GBI (USA), it could be
noted that, starting from 1979, there were not more
than 10 so bright flares. On the basis of data of the
quiet state, the 6.5-day modulation of radio flux
caused by nutation of jets was confirmed at all
frequencies.

S.A. Trushkin, N.A. Nizhelsky,
Astronomer's Telegram, #4484 (2012).

P.G. Tsybulev.

MULTIFREQUENCY STUDY AND RADIO
PROPERTIES OF TYPE BL LACERTAE
OBJECTS

Blazars belong to a rare subclass of active galactic
nuclei (AGNs) which are characterized by fast
variations of electromagnetic radiation intensity,
strong and fast variations of optical and radio
polarization; a peak of the spectral energy distribution
is in the infrared wavelength range; there are no
emission lines in optical spectrum.

It is believed that the angle between jet and line of
sight is small (less than 20°) and the relativistic
Doppler effect plays an important role in the
observable blazer properties.

A sample of more than 100 blazars is systematically
observed with RATAN-600. Observations of
2006-2012 were carried out within the framework of
the international programs «Bright Sources
Monitoring during Planck Mission, Planck WG 6»
and «Simultaneous spectra of the BL Lacertae
Object». The analysis of multi-frequency radio
spectra properties revealed that:

e  on the average, all sources have flat radio spectra
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PaIuoCTIEKTPHI Ha BBICOKHAX M HU3KUX YacTOTaxX;

e OOJIBIIMHCTBO MCTOYHHUKOB BHIOOPKH MMEIOT KpacHbIE
cMmerenus z < 0.5 (BZCAT, Massaro et al. 2009);

e i1 70% HCTOYHHKOB MHIEKC IIEPEMEHHOCTH Ha
BpemeHax 30-100 nueit mensme 20%. Tombko y
OTJEJIBHBIX HCTOYHUKOB CIEKTpalbHas IJIOTHOCTb
IIOTOKA MEHSETCA Ha JIECSITKU MPOIICHTOB;

e Omasappl C TNHUKAaMH Ha HU3KHX OJHEPIHAX WMEET
6onpmryto pannocBetuMocTh (5 GHz), yem Gmazapsl ¢
IMUKaMH Ha  BBICOKMX JHeprusax. CymecTByeT
AHTUKOPPEILIINS «IIMKOBAas 4YacTOTa CHHXPOTPOHHOH
KOMITOHCHTBI—PaIHOCBETUMOCTE).

M.I'. Munzanues, 0. Comnuxosa.

GPS-UCTOYHUKUN: TAJIAKTUKHU U KBA3APBI

[lpoBeneH aHanmM3 KOHTHHYAJIBbHBIX  PaJHOCIIEKTPOB
TIOJTHOH IO TTIOTHOCTH MoTOKa BeIOOpKHU Gigahertz-Peaked
Spectrum (GPS) ucrounukor (S,> 200 mSn Ha yactoTe
4.8 wmm 5 I'T1). C ucronp3oBanreM 0a3bl qaHHBIX CATS
0 CHEKTpalIbHOMY THIy BBIOpaHo mopsnka 400
HUCTOYHMKOB C  MakCUMyMOM B  PaJHOCIEKTpE.
Paccmorpens! nBe rpynnel GPS — ramakTHKM ¥ KBa3aphl.
OOHapykeHO, 4YTO  Hamboyiee  «y3KHE»  CIIEKTDBI
Habmonatotcss y GPS-ranakTuk, npudeM AManas3oH Z y HUX
3axmoyeH B uHTepBane oT 0.014 mo 1.81. GPS-kBazaps
HUMEIOT 0oJiee «IIUPOKHE» PaTHOCIEKTPhI, OOJBIIUIA
uHnekc mnepemenHoctn u  0.114<z<3.99. Bribopka
HUCTOYHHKOB CO CHEKTPAIbHBIM MaKCHMYMOM COJCPKHUT
ncrounnkn Trma BL Lac m FSRQ (flat spectrum radio
quasars). IlocTpoeHa 3aBHCHMOCTH KpPacHOTO CMEILCHHS,
MTMKOBOW YacTOTBl OT «IIHMPHHA» CHEKTpa, U3 KOTOPOii
BU/IHO, YTO OOBEKTHl ¢ Hamboliee «y3KUMH» CIIEKTPaMH
JIOKJIN30BaHBI B IBYX 00JIACTAX MO Z.

M.I'. Munzanues, I0. Comnuxosa.

MONCK NMEPEMEHHBIX HCTOYHUKOB IO
JTAHHBIM OB30POB «X0J10/1»

V wMHOrmx pPaaAnOnUCTOYHUKOB Ha6m0z[aeTc;1 HU3MCHCHUEC
IJIOTHOCTH MOTOKA HPU PETUCTPALHNU B pa3IMYHbIC 3IIOXHU

HaOMIOZIeHNH. DTa TepeMeHHOCTh OOyCIIOBIEHAa Kak
BHEITHUMH  NpUYMHAMH  (MEpUAHUSAMH), TaKk W
BHYTPEHHHMH, KOTOpBIE CBSI3aHBI C  IpOLECCaMU

TeHepaluy M3IYYeHHS B CaMOM HCTOYHHMKe. [lepemeHHOe
paavousnyyeHue HaOiogaeTcsa y TalakTHK ¢ aKTHBHBIMH
AapaMu, MUKPOKBa3apoB, IIyJIbCAPOB, 3BE3], M.
IIponomwkena paboTa 1O TMOWCKY  MEPEMEHHBIX
HCTOYHHMKOB 110 JaHHBIM 0030pOB, NPOBOJIMBIIMXCS Ha
PATAH-600 B 1980-1994 rr. Ha yacrote 3.94 I'T'w (Otuer
CAO PAH 2011, c. 73). [lna npoBepkH pagloUCTOYHUKOB

katanora RCR (RATAN COLD REFINED) Ha
IIEPEMEHHOCTh TPOBOJWINCH KOJUYECTBEHHBIE OLEHKHU
HHJEKCA JIOJITOBPEMEHHOM [IEPEMEHHOCTH V,
OTHOCHUTEIBHOU aAMIUTUTY I TIEPEMEHHOCTH Vi

BEPOSITHOCTH p TIO KPUTEPHUIO xz.

U3 nopsinka 200 paccMOTPEHHBIX HCTOYHHUKOB y 41 MHIEKC
JIOJITOBPEMEHHOM MIePEMEHHOCTH oKazajcs
MOJIOKUTENIbHOM BEJIMYMHOM, YTO YKa3blBaeT Ha HUX
BO3MOXHYIO TTEPEMEHHOCTh. 15 00BEKTOB MOKHO CUHUTATh
JIOCTOBEPHO MEPEMEHHBIMH C BEPOSITHOCTBIO 110 KPUTEPUIO
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at high and low frequencies;

e the most sources of the sample have the red shift
z < 0.5 (BZCAT, Massaro et al. 2009);

e for 70% of sources the variability index at times
30-100 days is less than 20%. The spectral flux
density changes by tens of percents only in
separate sources;

e  blazars with peaks at low frequencies have
higher radio luminosity (5 GHz) than blazars
with peaks at high energies. There is an
anticorrelation «the peak frequency of the
synchrotron component-radio luminosity».

M.G. Mingaliev, Yu. Sotnikova.

GPS SOURCES: GALAXIES AND QUASARS

Continuum radio spectra of Gigahertz-Peaked
Spectrum sources from the flux-density-full sample
(S,>200 mly at the frequency 4.8 or 5 GHz) were
analyzed. About 400 sources with peak in radio
spectra were selected by the spectral type with use of
the CATS database. Two groups of GPSs — galaxies
and quasars — were studied.

It was found that the most «narrow» radio spectra are
observed in GPS-galaxies. The galaxies of the sample
have z from 0.014 to 1.81. GPS quasars have «wider»
radio spectra and higher variability indexes. They
have high red shifts from 0.114 to 3.99. The sample of
sources with a spectral peak contains the type BL
Lacertaec sources and FSRQs (flat spectrum radio
quasars). The relation red shift, peak frequency ¢tB
spectrum «width» was built. It is seen from it that the
objects with the narrowest spectra are localized in two
Z regions.

M.G. Mingaliev, Yu. Sotnikova.

SEARCH FOR VARIABLE SOURCES USING
DATA OF «COLD» SURVEYS

Many radio sources exhibit flux density variations
when observed at different epochs. This variability is
due to both external (scintillations) and internal
factors, which are associated with the radiation
generation processes in the source itself.

Variable radio emission is observed in active
galactic nuclei (AGN), microquasars, pulsars,
and etc.

We search for variable sources, using the data of the

surveys conducted on the RATAN-600 radio
telescope in 1980—1994 at 3.94 GHz.
To test the radio sources of the RCR (RATAN Cold
Refined) catalog for variability, we estimated the
long-term variability indices V" of the studied objects,
their relative variability amplitudes Vy, and the y2
probabilities p.

Out of about 200 considered sources, 41 proved to
have positive long-term variability indices, suggesting
that these sources may be variable. 15 objects can be
considered to be reliably variable according to the y2
criterion p > 0.98, 3 of these sources have 2
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¥ p > 0.98, 3 U3 HEX HMEIOT BEPOSTHOCTH P = 0.999. V 6
HUCTOYHMKOB  BEPOSITHOCTH  JIGKHT B  JHANa30HE
0.95 <p <0.98, y ocranpupix 20 06vekToB 0.73 <p < 0.95.
24 obOwvekta w3 41-r0 TEepeMEHHBI WIH BO3MOXKHO
MEPEMEHHBl B ONTHYECKOM JAMANa3OHE, 5 - H3BECTHBIC
MEPEMEHHBIE PaJINONCTOYHHKH.

E.K. Maiioposa, O.1I1. Kenenkosa.

OBHAPYKEHUE BBICTPO MIEPEMEHHOCTH
MA3EPOB OH B TYMAHHOCTHU W 3

s n3BecTHO# obmactu 3Be3gooOpazoBanus W 3 (OH) B
o0enx KPYroBBIX NOJSIPU3AIMAX OBUIO TOIy4eHo 186
npoduneit paguonuHUE  (obcepBartopusi  «CBeTioey).
[IpakTrdyecku Bce peranu npomieil He MEIOT TayCcCOBOH
(OpMBI, YTO CBHICTENBCTBYET O «HECHACHIIICHHOM»
pexume  pabOTHI MeX3Be3OHBIX  MazepoB  OH.
BONBIIMHCTBO «3€€MaHOBCKHUX» Hap CUIBHO Pa3IHyaroTCs
[0 UHTEHCUBHOCTH ¥ JOBOJIEHO YacTO HE KOPPEIHUPOBAHbI
mo mepeMeHHocTH. [ neramm Ha —46 kMm/c 23 sHBaps
2012 r. Habaromanoch MOYTH HMIECTUKPATHOE YBEIMUYCHHE
MHTEHCUBHOCTHU CHUTHAaJIa MPaBOW KPYroBOW MOJSpU3aLMKU
3a BpeMs mopsiaka 150 cek., B TO BpeMs Kak CHUTHaJl JIeBOU
NoJsIpU3alii U3MeHWicst He Oonee, yeM Ha 15%. Takoe
ABIICHHE B Ma3epax HaOmomanock BrepBble. OreHka
SPKOCTHON TeMIepaTyphl 3TOH Aetand naeT koddduiueHt
YCUJICHUSI Masepa 4x10", uro COOTBETCTBYET ONTHUYECKOU
tommuuHe 17.5. Bonmee moapoOHBIE NaHHBIE 3aBHCAT OT
NPUHATOH MOJENH «HAKadykW» Ma3epa U TpeOyIoT
NaJbHEHUIINX UCCIIEN0BaHUM.

HU.B. I'ocauunckuii, C.A. I penxos, A.B. Unamos, U.A. Paxumos
(UI1A PAH).

HEUTPAJIBHBIA BOJOPOJI B OKPECTHOCTH
OCTATKOB CBEPXHOBBIX.

IIpoBeneHbl UCCIENOBAHMUA U3JIYYEHHS HEUTPAIBLHOTO
BOJOpOJAa B OKPECTHOCTH ocTaTka cBepxHoBod HB 9.
O6HapyxeHa kioukoBartast obonouka HI ¢ pagmansHbIMH
JBIDKCHUSIMM, OKpyKaromias ucrtouHuk. OpHako, ee
M3MEpEHHbIE TTapaMeTphl IPOTHBOPEYAT CBSI3H 0DOJIOUKH €
yAapHOM  BoJMHOW  cBepxHOBOM. bonee  peanbHbIM
NPE/ICTABISIETCST ~ BO3HMKHOBEHHE  00OJOYKHM  TIOA
JICICTBUEM BETpa 3BE3/bl, B30PBaBLICHCA B KOHLE CBOEH
HBOJIFOIMH KaK CBEPXHOBAS.

XapaKTepUCTUKHU 3BE3[bl, TOIy4YEeHHBIE MO HAOI0IaeMbIM
napaMeTpaM OOOJIOUKH, CIEIYIOINHE: MOIIHOCTbh BETpPa
0.5x10%* apr/c, moteps macchl 3.7><10"5Mo/r011, BO3pacT
3x10° ner. TpuHMMAas BO BHUMAHHE OIIMOKH M3MEpEHHIl,
MBI OLICHHBAEM MacCy 3Be3/bl Oosee 8 M .

U.B. I'ocauunckuii.

BKJIAJI TAJIAKTUKH B MUKPOBOJIHOBOM
®OH HA BBICOKUX 'AJTAKTHYECKHUX
IMNAPOTAX

[lo xapram Mepsl dapaneeBckoro Bpamenus (M®PB)
uccienoBaH  BKJIaA ~ [agakTHKM B KOCMHYECKHH
MuKpoBosHOBOH (or (KM®D) Ha BBICOKMX rajlakTHYECKHX
HIMPOTAaX. Pacnpenenenue M®B OIpeAeIIAeTCs
rajJjakTH4eCKMM MAarHUTHBIM II0JIeM ¥  IUIOTHOCTBIO
TEIJIOBBIX  3JEKTPOHOB. [IpHMEHHMB KOpPPEISIIHOHHBIE

2012 SAO RAS REPORT

probabilities  p >0.999. The corresponding
probabilities for six sources lie in the 0.95 < p < 0.98
interval, and those of the remaining 20 objects in the
0.73 <p < 0.95 interval. 24 of 41 objects are variable
or possibly variable in the optical range, and 5 objects
are known variable radio sources.

E.K. Majorova, O.P. Zhelenkova.

DISCOVERY OF FAST VARIABILITY OF OH
MAZERS IN THE NEBULA W 3

186 radio line profiles were obtained (Svetloe
observatory) in both circular polarizations from
observations of the well-known starforming region
W 3 (OH). The shape of practically all profile details
is not Gaussian which testifies an «unsaturated» mode
of operation of interstellar OH masers.

The most «Zeeman» pairs strongly differ in intensity
and rather often they do not correlate in variability.
On January 23, 2012, for the detail at -46 km/s we
observed an almost 6-fold increase of signal of the
right-hand circular polarization during the rime of
order of 150s, whereas the signal of left-hand
polarization changes by not more than 15%. Such a
phenomenon was observed in masers for the first
time. Estimation of the brightness temperature of this
details gives the maser amplification factor 4x10,
which corresponds to the optical depth 17.5. More
detailed data depend on the accepted model of the
maser «pumping». More detailed study is necessary.
LV. Gosachinsky, S.A. Grenkov, A.V. Ipatov, I.A. Rakhimov
(IAA RAS).

NEUTRAL HYDROGEN IN VICINITY OF
SUPERNOVAE REMNANTS

The study of neutral hydrogen emission in vicinity of
the supernova HB 9 remnant was carried out. A
flocculent HI envelope with radial motions
surrounding the source was discovered. However, its
measured parameters contradict a relation between the
envelope and supernova shock wave. It seems more
real that the envelope was formed under the action of
wind of a star which had exploded at the end of its
evolution as a supernova. The characteristics of the
star obtained from observational parameters of the
envelope are as follows: the wind intensity
0.5x10" erg/s, the mass loss 3.7><10_5M®/year, the
age 3x10° year. With due account of measurement
errors, we estimate the star mass more than 8 M o

LV. Gosachinsky.

CONTRIBUTION OF THE GALAXY TO THE
MICROWAVE BACKGROUND AT HIGH
GALACTIC LATITUDES

Contribution of the Galaxy to the cosmic microwave
background (CMB) at high galactic latitudes was
studied with the use of maps of Faraday rotation
measure (FRM). Distribution of the FRM is
determined by galactic magnetic field and density of
thermal electrons. Applying the correlation methods to
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Meronsl g1 M®B uw KM®, wmbel 0oOHapyxwim
3HAUUTENbHOE BJIUsHUE [ajJakTUKU BHE €€ IJIOCKOCTH.
Tak, CTaHAapTHOE OTKJIOHEHHE oT CpeaHero
KOPPETSIUOHHOTO KO3 purmeHTa OTJINYAET oT
0’KMJIAEMOTO B MOJIEIISIX Ha YPOBHE AOCTOBEpHOCTH 99.9%.

Kpowme Toro, cpaBHEHME pacpeneneHus curiainos MOB
u KM® 1no3BOJMIO BBIAECIUTH 30HBI MHOMXECTBEHHBIX
COBIIAZICHUN TOJOXKEHUS IKCTPEMYMOB B pacHpeieiICHUN
HCCIIEAYeMBbIX CHTHAJOB. MBI OOHapyXWiH, dYTO Tak
Ha3piBaeMoe «XonomHoe IIaATHO» HaxomuTcs B 00JacTu
CUJIBHOM aHTUKOppessiiuu ¢ curnaaom M®B, To ectb oHO
HAXOMUT OOBSICHEHHWE B YCIOBHSX pPacCIpOCTPAHCHUS
panuoBoJH B Haeit ['anakruke (puc. 42).

[COO
01 DpOpR? 012 023 D34 D45 DEE 087 073 084 1

MBI TakKe UCCIeIOBad 00IaCTH OCTATKOB CBEPXHOBBIX C
TaJTaKTHYECKUMH  TIETICOO0pa3HBIMU  PAIMOCTPYKTYPaAMH,
pPAacIOJIO)KEHHBIMU Ha HU3KUX U BBICOKHUX TaJlaKTHUECKHUX
IUPOTax 3a mpenenamu miockoctu [Namaktuku. dns psga
00BEKTOB OBLTa HaiiieHa BBICOKAs KOPPENSALUS MEXIY
pacnpenenennem KM® u M®B, uTo yka3bIBaeT Ha TO, 4TO
pian lamaktmkn B KM@ wmaOmromaeTcs maneko 3a
npezenamu ee miockoctu (|b[>40°).

M. Xancen, B. XKao, A.M. @peiizen, I1,/]. Hacenvcxuii, [oc. Kum
(danus), O.B. Bepxooanos. MNRAS, 426, 57(2012).

HOBASI METOANKA AHAJIN3A JTAHHBIX
CTOJIKHOBEHMM TSIKEJBIX
PEJATUBUCTCKHUX HOHOB

Pa3paborana HOBas  MeTOAWKA  aHaNW3a  JaHHBIX
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data of FRM and CMB we detected a considerable
influence of the Galaxy outside its plane.

So, the standard deviation from average correlation
factor differs from that expected in models at the
confidence level 99.9%.

Besides, the comparison of FRM and CMB signal
distributions allowed us selecting zones of multiple
coincidences of extremum locations in distribution of
signals under investigation. In particular, we detected
that the so-called «Cold Spot» is in the region of
strong anticorrelation with the FRM signal, i.e. it can
be explained by conditions of radio wave propagation
in our Galaxy (Fig. 42).

Puc. 42. Hzonunuu prykmyayuti KM® na xapme
M®B ¢ obracmu Xonoonoeo Ilamuna (1= 209°,
b =-57°). Bepxuuii pucyHok: ypo6eHb U30IUHUL
nauunaemes co 3Hauenun -0.025 mK, wae medxcoy
yposusamu - 0.025 mK. Huowcnuii pucynox: mo dice,
4mo HA 8epXHeM PUCYHKE, HO YPOBHU HAYUHAIOMCA C
0.0mK u wae mexncoy numu 0.0125mK. Ileemosas
wkana  Hecummempuuna.  Puonemosvili  ysem
ommeuaem nONOHCUMENbHBIL CUSHATL, 8 MO 8PEMS KAK,
Hauunas c cuHezo, M®B CMAaHOBUMCA
noaodxcumenvrol. Bepxuaa xapma demoncmpupyem,
umo KOHYeMpUPOBAHHLIE U3OIUHUU U BbICOKUE U
HU3KUe obracmu Kapmul MDB Xopouio
NEPEKPbIBAIOMCS, YUMo 2080PUM O CE53U BbLOEIEHHO20
cuenana KM® 6 obnacmu Xonoowoeo Ilamua c
8apuayuAMU MazHUmMHo20 noasa Hauel I anakmuxu.

Fig. 42. The isolines of CMB fluctuations on the FRM
map in the Cold Spot field (I = 209°, b =-57°). The
upper figure: the level of isolines starts at -0.025
mK, the step between levels 0.025 mK. The below
figure: the same as in the upper figure, but levels
begin with 0.0 mK and step between them 0.0125 mK.
The color scale is asymmetric. Magenta color marks a
positive signal, while since blue FRM becomes
positive. The upper map shows that concentrated
isolines and the high and low areas of the FRM maps
well overlap, indicating that connection the selected
CMB signal in the Cold Spot with the magnetic field
variations of the Galaxy.

Also we studied the regions of supernova remnants
with looped galactic radio structures located at low
and high galactic latitudes outside the Galaxy plane. A
high correlation between CMB and FRM distribution
was discovered for a number of objects, which implies
that contribution of the Galaxy to CMB is observed
far outside its plane (|b[>40°).

M. Hansen, W. Zhao, A.M. Frejsel, P.D. Naselsky, J. Kim
(Denmark), O.V. Verkhodanov. MNRAS, 426, 57 (2012).

A NEW TECHNIQUE OF ANALYZING DATA
OF HEAVY RELATIVISTIC ION COLLISIONS

A new technique was developed for analyzing data of
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CTOJIKHOBEHUH TSDKENBIX PEIITUBUCTCKUX MOHOB Ha
YCKOPUTENAX W  BO3HUKAIOIIMX  BCJIEACTBUE  3TOTO
MHO>KECTBEHHBIX BTOPUYHBIX COOBITHIA, KOTOpas
OCHOBBIBA€TC Ha rapMOHMYECKOM aHanu3e. Llenbiii psg
OCOOEHHOCTEH CTOJIKHOBEHMH TSKENBLIX HOHOB, TAKHX KaK
uX (QU3MUECKHE MapaMeTpsl, IOBEICHWE BO3HUKIINX
KOJUICKTHBHBIX HCTEKAIOUIUX ITOTOKOB M (IIYKTyaIlmid B
CTaTUCTHKE COOBITHI, MOXET OBITh TIPEICTABIICH U OIMCAH
B ICEBIOLWIMHAPUYECKON mpoekuuu Monseilne u
COOTBETCTBCHHO B (popManu3me chepuvecKux rapMOHHK.
Jns  a3sumyTanbHO-3aBUCAILMX — ABJIEHUH, TaKUX Kak
KOJUIEKTUBHBIE IIOTOKH, pPAa3JIOKEHUE [0 MYJIbTUIIONAM
MO3BOJISIET BBIICIUTH U30BITOUHBIN CUTHAN IIPH CPABHCHUHU
CO CTaHIAPTHBIMH KO3(PPHUINCHTaMH, HCIIOIB3yEeMBIMH B
pacdeTax o CTOJIKHOBCHHUIO TSKEIBIX HOHOB.
[IpemnoskeHHBIH MMOAXOJ JIETKO MOXET OBITH Pa3BUT U
NPUMEHEH AJIsl WCCIICJOBaHUS 0oJiee CXOIHBIX SIBIICHHH,
Halpumep, TaKUX KaK CTPyH, HECUMMETPUYHBIE IIOTOKHU
WM UX KOMOMHAIIHS.

11./]]. Hacenvckuil, K.X. Kpucmencen, I1.P. Kpucmencen,
11X Jameaapo, A.M. @peiizen, [Joc. [orc. Taapoxou, A. Xancen,
M. Xancen, [owc. Kum, O.B. Bepxooamnos, F0.A. Beiideman.
Physical Review C, 86, id. 024916 (2012).

K KOPPEJIAIIUN WMAP-KAPT
MHUKPOBOJHOBOI'O ®OHA N KATAJIOT'OB
NCTOYHUKOB PLANCK U FSC IRAS

PaccunTanbl W NpoaHATU3UPOBAHBI KapThl MO3aHUYHBIX
KOppeJsIuiA curHajia MukpoBosiHoBoro ¢ora ILC WMAP
u MTOJTO’KEHU HCTOYHHKOB MUJLTUMETPOBOTO,
CyOMUJUIMMETPOBOTO M MH(PAKPACHOTO  JUarna3oHa
katamoroB Planck mw FSC IRAS. OOHapyxeHB U
HCCIICIOBAHEI JBE MOIIHBIC KOPPEISIHOHHBIC TaPMOHUKHI
1=3 u 1=6. Paccunransl (a3pl MOI 3THX MYJIbTUIONCH. B
MSTHAX TaPMOHHK TPOBEJCHBI IMOACYCTH MCTOYHHKOB W3
o63opoB NVSS, FIRST, FSC IRAS u Planck. ITokazano,
4TO (pa3bl KOPPEISIIUOHHBIX FTAPMOHHUK OJU3KKA Ha Pa3HBIX
Ha0II0JaTENbHBIX YaCcTOTaX Kak s 1=3, Tak u s 1=6.
IIpennoxkeHa rumoTe3a, 4TO 4YacTh cIabOro CUrHajga B
nanubix ILC WMAP, nposBasionierocss B CUJIbHBIX
KOPPEISAIHOHHBIX CBOHCTBAaX MUCCIEAYSMBIX MYIIbTHIIONCH,
MOJXKET OBITH o0ycioBJIeHa BHETAJIAKTHYECKIUMH
HUCTOYHUKAMU H3ITyUCHUS.

O.B. Bepxooanos, A.B. Haiiden, T.B. Kewenasa (MI'Y).
Acmpogus. 6rwnn., 67, 1 (2012); Acmpogus. 6woan., 67, 257
(2012).

UCCJIEAOBAHUS COJHIIA
B PAJIMOIUAIIA3OHE

MNPUPOJA NEKYJIAPHBIX
PAJUOUCTOYHHUKOB, PACIIOJIOKEHHBIX
HAJI IJUHUEM PA3JIEJIA ®OTOCP®EPHOI'O
MATHHUTHOI'O IOJISI B AKTUBHOM OBJIACTH

[omyuenst JTaHHBIE 0 MIpHUPOE MEeKYISAPHBIX
PaaUOUCTOYHUKOB PACIIONIOKEHHBIX HaJl JIMHUEH pasjena
(oTocepHOro MarHMUTHOTO TOJISI B aKTUBHOM OOJACTH.

2012 SAO RAS REPORT

heavy relativistic ion collisions in colliders and
multiple secondary events arising as a consequence of
that. The technique is based on the harmonic analysis.
A number of such features of heavy ion collisions as
their physical parameters, behavior of arising
collective effluent flows and fluctuations in the
statistics of events can be presented and described in
the Mollweide pseudocylindrical projection and,

correspondingly, in the spherical harmonic
formalism.
For such azimuthal-dependent phenomena as

collective flows, the multipole expansion permits us
selecting an excess signal in comparison with standard
factors used in calculations on heavy ion collisions.

The suggested approach can be easily developed and
applied to the study of more similar phenomena, e.g.
such as jets, asymmetric flows or their combination.

P. Naselsky, C.H. Christensen, P.R. Christensen,
P.H. Damgaard, A. Frejsel, J.J. Gaardhoje, A. Hansen,
M. Hansen, J. Kim, O. Verkhodanov, U.A. Wiedemann.
Physical Review C, 86, id. 024916 (2012).

TO THE CORRELATION OF MICROWAVE
BACKGROUND WMAP MAP AND PLANCK
AND FSC IRAS SOURCES

The maps of mosaic correlations of microwave
background signal ILC WMAP and locations of
sources of millimeter, submillimeter and infrared
ranges of the catalogs Planck and FSC IRAS were
calculated and analyzed. Two powerful correlation
harmonics 1=3 and 1=6 were detected and studied.

The mode phases of these multipoles were calculated.
Sources from the surveys NVSS, FIRST, FSC IRAS
and Planck were counted in the harmonic spots. It was
shown that phases of correlation harmonics are close
at different observational frequencies both for 1=3 and
for 1=6. A hypothesis was suggested that a part of
weak signal in ILC WMAP data revealing itself in
strong correlation properties can be caused by
extragalactic sources.

O.V. Verkhodanov, Ya.V. Naiden, T.V. Keshelava (MSU).
Astroph. Bull., 67, 1 (2012); Astroph. Bull., 67, 245 (2012).

STUDY OF THE SUN
IN THE RADIO RANGE

THE NATURE OF PECULIAR RADIO
SOURCES LOCATED OVER THE BOUNDARY
LINE OF PHOTOSPHERE MAGNETIC FIELD
IN ACTIVE REGION

New data were obtained on the nature of peculiar
radio sources located over the boundary line of
photospheric magnetic field in an active region.
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Takme OOBEKTHI TNPHUCYTCTBYIOT BO  BCIBIIICYHBIX
aKTHBHBIX ~ OOJIaCTSIX W SIBISIFOTCS  KaHJWJaTaMH

HCTOYHUKOB NEPBUYHOIO Pa3orpeBa IUIa3Mbl B aKTHBHBIX
obnactsx. OTH paJMOUCTOYHHMKH SBIIIIOTCS Hamboiee
SIPKMMH U IIUPOKUMHU O0BEKTaMH B aKTUBHBIX 00JIacTAX, B
CBA3M C Y€M, OHU TPYJHO PETHUCTPUPYIOTCS C IMOMOIIBIO
panuorenuorpadoB. IlocTpoeHBl CHEKTPHI HOTOKOB |
CTENICHN MNOAPH3ALMHA TaKUX HCTOYHHKOB B JMAINa30HE
4-17 I'Tu. Pe3ynbraTsl MOJEIMPOBAaHHUSA YKA3bIBAIOT, UTO
UX WHTEHCHBHOE M3JIydCHHUE U c1adast MOSIpU3anusi MOTYT
OBITE OOBSCHEHBI [IUKJIOTPOHHBIM TETUIOBBIM H3IydIEHHEM
B TIOIIEPEYHOM MAarHUTHOM IIOJIE.

sun: 2011/11/27: 3.00[cm] sun: 2011/11/28: 3.00[cm] 18
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Such objects are present in flare active regions and
they are candidates to the sources of the primary
heating of plasma in active regions.

These radio sources are the brightest and widest
objects in active regions, that is why it is difficult to
register them with radio heliographs.

Spectra of flux and degree of polarization of such
sources in range 4-17 GHz were built.

Modeling results imply that their intensive emission
and weak polarization can be explained by thermal
cyclotron radiation in the transverse magnetic field.
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Puc. 43. Cnesa - ckan NOAA ona 27u 28/11/2012. B yeumpe ucmounux B (NLS) 6 cpaenenuu co cmpyxmypoui
MaeHumnoeo noaa no oanuvim MDI SOHO; yenmp - cnexmp nomoka usnyuenus NLS; cnpasa - cnekmpwl cmenenu

noaspusayuu 0as nameHHvIx ucmounuxos (A u D) u NLS(B).

Fig. 43. Left — NOAA scan of 27 and 28/11/2012. In the center the source B (NLS) is compared with structure of
magnetic field by MDI SOHO data. Center — NLS radiation flux spectrum. Left — Spectra of degree of polarization for

spot sources (A and D) and NLS (B).

Ha mnpumepax aHamm3a CHEKTpaJbHBIX XapaKTEPHUCTHK
N3JIyYeHHs HECKOJbKMX AaKTHUBHBIX 00JacTeil IOoKa3aHo,
yTo NLSS BO3HUKAIOT B IIUPOKOM JUANA30HE UX Pa3MEPOB
U IOTOKOB H3JIydYeHHs. B 3aBHCHMOCTH OT pPacCTOSHUS
MEXJIy PpacIONOKEHHEM IPOTHUBOIOJIOKHBIX MarHUTHBIX
MoJIeH APKOCTh ITHX PAJAMOMCTOYHHKOB MOXET MEHATHCS
or T=10°K o T=10'K co CIIEKTPaIbHBIM HHJIEKcOM OT 0.7
10 4 (S,xv™), a ux pasMepbl MOTYT BapbHPOBATHCS OT
JECATKOB YTIIOBBIX CEKyHI JO HECKOJIBKUX YTJIOBBIX
MHUHYT, TIOKpBIBas  BCIO  aKTHBHYIO  0OOJlacTb B
JELMMETPOBOM JHAaNa3oHe BOIH M IpPEeBpaliasch B Tak
HazbiBaeMoe ['amo. Ha puc. 43 npuBenen npumep
perucTpanyuy akTUBHOM obsactu ¢ uctouHnkoM NLS B ee
LIEHTpE

HawubGonee BepositHON TumoTe30it anms NLS sBasercs
pacToyIOKeHHEe JSTHUX HCTOYHHKOB B BEpXHEH YacTH
KOpOHANBHOH apku (unm  apkazsl). MHTepmpertarus
paavoW3NydeHHWs WCTOYHHKOB HaJ JIMHHEH pasnena
MarHUTHBIX TTOJIIPHOCTEH COCTOHT B y4UETE PACIOI0KEHUS
3TUX HCTOYHUKOB B BEPXHEH 4YacTU KOPOHAIBHOM apKu
(vm apkazel) M ydere 0cOOEHHOCTEH MarHUTHOTO MOJIS B
MEXISITEHHOW o0nact. OHa ONMCBIBAETCS B paMKax
LUKIOTPOHHOIO MEXaHM3Ma TEeHEpallud pPaJUOBOJIH U
coryacyercst co ciaboit nomspuzanuu NLS, u nokassiBaer
CHEKTpaNbHbIE XapaKTEPUCTUKU H3IIyUeHHs KadeCTBEHHO,
COOTBETCTBYIOIIHE N3TYICHHUIO TAKUX UCTOUHUKOB.
B.M. bozoo, T.U. Kansmman, JI.B. Acnos (CII6I'Y). Acmpogus.
ownn., 67, 441 (2012).

By the examples of analysis of spectral characteristics
of radiation of several active regions, it was shown
that NLSs arise in a wide range of their sizes and
emission fluxes. Depending on a distance between
locations of opposite magnetic fields, the brightness of
these radio sources can vary from T=10°K to T=10"K
with spectral index in the range from 0.7 to 4 (S,oxv™®),
and their size can vary from tens of arc seconds to
several arc minutes covering the whole active region
in the decimeter wavelength range and turning into a
so-called Halo.

The figure 43 shows an example of registration of an
active region with a source in its center.

The most probable hypothesis for NLSs is that these
sources are located in the upper part of corona arc (or
arcade). Interpretation of radio emission of sources
over the boundary line of magnetic polarity is the
accounting for location of these sources in the upper
part of the corona arc (or arcade) and the accounting
for peculiarities of magnetic field in the interspot
region. It is described within the context of cyclotron
mechanism of radio wave generation. It agrees with
weak polarization of NLSs and qualitatively shows
spectral characteristics corresponding to radiation of
such sources.

V.M. Bogod, T.I Kaltman, L.V. Yasnov (SPbSU). Astrophys.
Bull. , 67, 425 (2012).
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MATHHUTHBIE IOJISA B HUKHE KOPOHE
COJIHIA ITIO COITOCTABJIEHHUIO
HABJIOJATEJIBHBIX U MOJEJIBHBIX
CIHHEKTPAJIBHBIX JTAHHBIX

Pa3paboTana Merommka W3MEpeHHH MAarHUTHBIX TIOJEH
CONTHEYHBIX AaKTHBHBIX oOJacTeii B HIDKHEH KOpOHE,
KOTOpasi OCHOBaHA Ha CIIEKTPaIbHO-IIONIAPHU3AHOHHBIX
MHKPOBOJIHOBBIX HaOronaTenbHbIX naHHbIX PATAH-600,
PEKOHCTPYKIMU HEJMHEHHOro OEecCHIOBOTO MarHUTHOTO
HOJISL U MOJICNIBHBIX pacueTax HUKIOTPOHHOTO U3IyUYEeHHUS.

2012
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MAGNETIC FIELDS IN THE LOWER
CORONA OF THE SUN FROM COMPARISON
BETWEEN OBSERVATIONAL AND MODEL
SPECTRAL DATA

A technique was developed of measuring magnetic
fields of active solar regions in the lower corona
which is based on RATAN-600 spectral-polarization
microwave observational data, reconstruction of
nonlinear forceless magnetic field and model
calculations of cyclotron radiation.
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Puc. 44. Cnesa: cunosvle tunuy peKOHCMpPYyUpO8aAHHO20 MASHUMHO20 NOJA, HAN0JCeHHble Ha Masnumozpammy Hinode.
Cnpasa: ckanvt AO 11389 01.01.2012 na onunax eoan 3.5 u 5.0 cm 6 noiHom (cniouinsie TUHUY) U NOAAPUZ0BAHHOM
(nynkmupHvie) usnyuenuu, cenaxcenuvie ¢ JJHA PATAH-600. B sepxnemy psaody nokasawvl OaHHble HAOMOOEHULl HA
PATAH-600, 6 HuocHem — MoOOenbHble pacuemvl YUKIOMPOHHO2O —USIVYEHUS. CMeujeHue MAaKcumyma
UHMEHCUBHOCMU YKA3bI8AEN HA NPUCYMCMEUEe OONOIHUMENbH020 ucmounuka Hazpesa (NLS).

Fig. 44. Lefi: lines of force of reconstructed magnetic field superimposed to the Hinode magnetogram. Right:
AR 11389 scans of 01.01.2012 at the wavelengths 3.5 and 5.0 cm in the total (the solid lines) and polarized (the dotted
lines) emission, smoothed with the RATAN-600 directional diagram. The upper row shows RATAN-600 observational
data, the lower row — model calculations of cyclotron radiation. The intensity peak shift implies the presence of an

additional source of heating (NLS).

CpaBHHUTENBHBIA aHAJIN3 IMPOCTPAHCTBEHHOW CTPYKTYPHI

panuou3IydeHus, paccuuTaHHOTO Ha OCHOBE
PEKOHCTPYHPOBAHHOTO MarHuTHOTO TOJISt u
MHOroBOJNHOBBEIM ckaHaM (PATAH-600) B mmpoxom
MHUKPOBOJTHOBOM JMana3oHe BOJIH MO3BOJISIET

JIOKaJM30BaTh B aKTMBHOM OOJIACTH MecTa IOBBIIIEHHON
SNEKTPOHHON IUIOTHOCTH M JOMNOJHUTENBLHOIO Harpepa
KOPOHAJIBHON MIa3Mbl. YJIOBIETBOPUTENHLHOIO COIJAcHs
MEXIYy MOJEIbHBIMH pacdyeTaMd W HaOJII0aTeNbHBIMU
JaHHBIMHM ynaeTcsi jocThub (puc. 44) He TOJNBKO ISt
obylacteil ¢ mpocreinield CTPyKTypoW THIAa OAMHOYHOTO
MITHA, HO W JUISI KOMIUJIEKCHBIX aKTHBHBIX oOjacTeil co
CJIOKHOM MAarHuTHON CTPYKTYpOH, COZEpIKaAINX
nexyssapusie (NLS) u msaTeHHbIe HCTOYHHUKH, (QIIOKKYIBI U
JIpyrue 0ObEKTHI.

T.U. Karomman, B.M. Bozoo, A.I'. Cmynuwun, JI.B. flcnos
(CIT6I'Y). Solar Physics, 276, 61 (2012); AXK, 89, 872 (2012).

OBHAPYXEHHUE CYBCEKYH/IHBIX
KOJIEFAHUI B CJIABOM BCHBIIIKE

BriepBbie 3aperucTprupoBaHbl CyOCEKYHIHBIE UMITYJIBCHI C

Comparative analysis of the spatial structure of radio
emission calculated on the basis of reconstructed
magnetic field and multi-frequency scans in a wide
microwave range registered with RATAN-600 allows
us localizing the areas of increased electron density
and additional heating of corona plasma in the active
region.

Satisfactory agreement between model calculations
and observational data can be achieved (Fig. 44) not
only for regions with the simplest structure of single-
spot type but also for complex active regions with
complicated magnetic structure containing peculiar
(NLS) and spot sources, floccules and other objects.

T.1. Kaltman, V.M. Bogod, A.G. Stupishin, L.V. Yasnov
(SPbSU). Solar Physics, 276, 61 (2012); Astron. Rep, 56,
790 (2012).

DETECTION OF SUBSECOND OSCILLATIONS
IN A WEAK FLARE

Subsecond pulses were first registered with the
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BpPEMEHHBIM pa3pelieHueM 7 Mc B auama3zone 3.5-8 [T,
YTO MOJTBEPXKACHO HE3aBHCUMBIMH HAONIONCHUSIMU Ha
CubupckoMm cosHeyHoMm crekrponossipumerpe (CCCII) B
muanazone 4-8 ITu. DT WMOyIbChl BO3HHUKAIOT Ha
UMITyJIbCHOW (ha3e BCIBIIIKM W HAKJIaJbIBAIOTCS Ha
BCIUIECKH OOJIbIIIEH MPOAOIDKUTENBHOCTH. COMoCTaBIeHUE
BPEMEHHBIX NPO(MUICH U CIEKTPOB JUII MUKPOBOJIHOBOTO
u xectkoro peHtreHoBckoro mmydenus (KA HESSI u
FERMI) wu wMomemupoBaHWe THPOCHHXPOTPOHHOTO
W3ITyYCHHS yKa3bIBAET, YTO IPHUPOJA 3THX CYOCEKYHIHBIX
KoneOaHnii B ciaboil BCHBIMIKE OIpeIenseTcs eIUHON
MOy JTAUEH JJIEKTPOHOB u €ANHBIM
BBICOKOTEMIIEPATYPHBIM ~ HCTOYHHKOM  H3JIy4YCHHH C
Temneparypoii 6omee 30+ 10°K.
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temporal resolution 7 ms in the range 3.5-8 GHz,
which was confirmed by independent observations
with the Siberian Solar Spectral Polarimeter (SSSP) in
the range 4-8 GHz. These pulses arise in the pulse
phase of the flare and are superimposed on splashes of
longer duration. Comparison between temporal
profiles and spectra for microwave and hard X-ray
emission (KA HESSI and FERMI data) and the
modeling of gyrosynchrotron emission imply that the
nature of these subsecond oscillations in a weak flare
is determined by a single electron population and a
single high-temperature source of radiation with a
temperature of more than 30-10°K.
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Puc. 45. Jlesas nanens: Benviueunas nemns (uzobpaoicenue 6 BY® 94 A AIA/SDO) u cxan nonyuennviii Ha PATAH-
600 ¢ 09:34:25 UT na uwacmome 5.7 ITy. Ilpasas namnenv: ounamuueckuii cnekmp, noiyueruviti Cubupckum
COTHEYHBIM CNEKMPONONAPUMEMPOM (He2amus) u epemenuble NpoQuUaU PeHmM2eHOBCKO20 ULYUEHUs 8 OUANA30HAX
11.4- 26.3 k9B (cnpownas aunus) u 26.3- 49.9 koB (wumpuxoeas nunus), nonyyenuvie KA FERMI

Fig. 45. Left — The flare loop (the VUV 94 A AIA/SDO image) and a scan obtained with RATAN-600 at 09:34:25 UT
at a frequency of 5.7 GHz. Right — The dynamical spectrum obtained by the Siberian Solar Spectral Polarimeter (the
negative) and temporal profiles of X-ray emission in the ranges 11.4- 26.3 keV (the solid line) and 26.3- 49.9 keV (the

dashed line) obtained with KA FERMI.

CyOcexyHTHbIe HAMITYJIbChI (ccny OBLTH
3apeTUCTPUPOBAHBI BO BpeMsl BCHBIIKH Kiacca C2.4,
kotopasi mpom3onura 10 aBrycra 2011 roma B akTUBHOM
ob6nactu 11263 BOMM3M 3anafHOTO JIMMOA ¢ MAKCUMYMOM B
9:35 UT (puc. 45). OcoOeHHOCTHIO 3TOH BCIBIIIKH
ABJISIETCSA TO, YTO OCHOBHBIM HMCTOYHHMKOM BCHBIIIEYHOTO
n3IydeHus (Kak MUKPOBOJTHOBOTO, TaK M PEHTI€HOBCKOT'0)
6bUT  BbICOKOTeMIepaTypHbiii ncrounnk (T > 30-10°K).
CpaBHenue BpeMeHHBIX npo¢mieir CCH, momydeHHbIX Ha
PATAH-600 u CCCII, cBUAETENbCTBYET O KOMIIAKTHOCTH
WCTOYHMKA JAHHBIX UMITYJIbCOB. Koppemnsiuus BpeMeHHBIX
mpopmwreii CCHU B MHKPOBOJIHOBOM JAMAama3oHE C
PEHTTeHOBCKMM H3NTydeHHeM B nuamna3one 11.4-26.3 x°B
YKa3pIBae€T Ha TO, YTO MHUKPOBOJIHOBOE H3IIydeHHE OBIIO
CT€HEPHPOBAHO 3JIEKTPOHAMHU € 3Hepruer okomno 50 x3B.

Subsecond pulses (SSP) were registered during the
class C2.4 solar flare which occurred on August 10,
2011 in the active region 11263 near the western limb
with maximum at 9:35 UT (Fig. 45).

The feature of this flare is that the main source of the
flare emission (both microwave and X-ray) of this
event was a high-temperature source (T > 30-10°K).

Comparison between SSP temporal profiles obtained
with RATAN-600 and SSSP testifies the compact
character of the source of these pulses. Correlation of
SSP temporal profiles in the microwave range and
X-ray emission in the range 11.4-26.3 keV indicates
that the microwave emission was generated by
electrons with energy of about 50 keV. Thus, the SSP
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Uctounnk renepammu CCU, Taxke Kak M HCTOYHHUK
OCHOBHOTO BCIBIIICYHOTO W3IYYCHUs, OBUT CBSI3aH C
BBICOKOTEMIICPATYPHBIM HCTOYHUKOM. Hawnbonee
BEPOSATHBIM MEXaHHU3MOM JIAHHBIX MYJbCAIUN SBISIETCS
IJIa3MEHHBIA MEXAHHU3M.

JLK. Kawanosa  (MC3® CO  PAH),
1. A. XKoanos (MC3®D CO PAH), B.M. bozoo.

C.X. Toxuykoesa,

O KOJIBIIEBOM CTPYKTYPE HCTOUHHUKA
HNUKJIOTPOHHOI'O N3JIYUEHUSA B
AKTHUBHOM OBJIACTH NOAA 11140

2012 SAO RAS REPORT

generation source, as well as the source of the main
flare generation, was related to a high-temperature
source. The most probable mechanism of these pulses
is the plasma mechanism.

L.K. Kashapova (ISTP SB RAS), S.Kh. Tokhchukova,
D.A. Zhdanov (ISTP SB RAS), V.M. Bogod.

ON THE RING STRUCTURE OF THE SOURCE
OF CYCLOTRON EMISSION IN THE ACTIVE
REGION NOAA 11140
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Puc. 46 Bepxnuii pso - modenb UCMOYHUKA YUKIOMPOHHO2O U3NYYEHUSI HAO CONHEeUHbIM NAMHOM (pomocgeproe
maenumunoe nore H,,= 2,6 xlc), paccuumannas ons uacmomwer 4,9 I'Ty (Hildebrant et al, 1984). Cnesa —
pacnpeoenenue onmuYeckoll Mo U NOLONCEHUSL 2UPOYPOGHELL 8 BePMUKATILHOM CEYeHUU NIOCKOCHIbIO, NPOX00suell
uepe3 Yewmp UCMOYHUKA, CHpasa — MoOelbHble pacnpedenenus spkocmuou memnepamypol (Tp) u cmenenu
nonspusayuu (p) 6 KapmuuHou niaockocmu. Huodichuti pao — nonyueHnnvlie 8 HAOIOOCHUSAX CONHEUHO20 3AMMEHUS
04.01.2011 2. na eorne 6,2 cm. oOHomepHble pacnpedenenusi unmencusnocmu (1), xpyeosoi noaspuzayuu (V) u
cmenenu NOoAsPU3ayUY U pAcCHUmManHbie No HUM KEA3UOBYMepHble DACHpeOesieHus: SPKOCMHOU meMnepamypuvl u
cmeneHu NoasPpU3AYUL.

Fig. 46. The upper row — the model of a source of cyclotron emission over the sunspot (the photosphere magnetic field
H,..= 2.6 kGs), calculated for the frequency 4.9 GHz (Hildebrant et al., 1984). Left — the distribution of optical depth
and location of gyrolevels in the vertical section by a plane passing through the source center. Right — the model
distributions of the brightness temperature (T},) and degree of polarization (p) in the image plane. The lower row — the
one-dimensional distributions of intensity (I), circular polarization (V) and degree of polarization obtained in
observations of the solar eclipse of 04.01.2011 at the wavelength 6.2 cm and the quasi-two-dimensional distributions
of brightness temperature and degree of polarization calculated by them.

[To HaOnrOIEHNSAM C BBHICOKMM YTJIOBBIM pasperieHueM 1"
MOJIyUEHO  paclpeiesieHue  SIPKOCTU  LHUKJIOTPOHHOTO
W3IyYeHUs HaJ COJHEYHBIM TIISITHOM, TOKa3aBIlee, YTO
MaKCHMaJbHasl CTElNeHb TMOJSAPU3ANNHA 3TOTO H3ITYUSHHS
JIOCTUTAEeTCsT B 00JaCTH TPaHUIBI TCHB-TIOIYTEHb IISITHA,
obpa3ys  KOJBIICOOPa3HYI0 CTPYKTYpy H300paKeHHS
WUCTOYHUKA paauousnydeHus (puc. 46). DTO CBOWCTBO,
MpelIcKa3biBaeMOEe TEOPUEH HCTOYHHMKOB ITMKJIOTPOHHOTO
W3IyYEHUs, BIEpPBblE MOJYYMJIO MOATBEPKIECHUE C
BBICOKOM  CTEMEeHbI0  JocToBepHocTH. [lpu  stom
00HAPYKUIIOCh, YTO TEMIepaTypa KOPOHAIBHOM ILIA3MEI
HaJ MATHOM JOCTUTaeT BBICOKHMX 3HaueHuil ~5 MK, uto B

Due to observations with the high angular resolution
1", the distribution of cyclotron emission brightness
over a solar spot was obtained. It was shown that the
maximum degree of polarization of this emission is
achieved in the region of the spot shadow-penumbra
boundary forming a ring-like structure of radio
emission source image (Fig. 46). This property
predicted by the theory of cyclotron emission sources
was first confirmed with a high degree of reliability.

It was discovered that the temperature of corona
plasma over the spot achieves a rather high value of
~5 MK, which is twice what is obtained from
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IBa paza TPEBHIIIAET ONEHKH, IIOJydaeMble IO
HaOMONCHUSAM ¢ Oojiee HU3KHM YIJIOBBIM pa3pellCHHEM.
Hcrounuk ObUT BBISIBIEH B COJHEYHOW KOpPOHE Haj
[NIaBHBIM MATHOM akTuBHOW obOmactu NOAA 11140.
HaOmtoieHust BBINOTHEHBI BO BPEMSI COJTHEYHOT'O 3aTMEHHS
04.01.2011 r. ¢ nomouipio AByX paauoreneckonos PT-32
Ha BoiHax 3.5, 6.2 u 13 cM. OcoGeHHOCTH CTPYKTYpHI
UHTEPIPETHPYIOTCS B  paMKaX W3BECTHOM  TEOpHH
LUKJIOTPOHHOTO PAaJMOMU3IYUYEHUs] ropsyell KOpOHAJIbHOMN
mwra3Mel (2-4 MK) B mpHUCYTCTBHH CHIIBHOTO MarHHTHOTO
TI0JIs COJTHEYHOTO TisiTHA (~ 3 KI'¢).

H.I'. Ilemeposa, A.H. Kopswcasun, HA. Tonuuno (CIIoI'V).
Teomacnemusm u Asponomus, 52, 867 (2012).
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observations with a lower angular resolution.

The source was revealed in the solar corona over the
main spot of the active region NOAA 11140. The
observations were carried out during the solar eclipse
of January 4, 2011 with two radio telescopes RT-32 at
the wavelengths 3.5, 6.2 and 13 cm. The structure
features are interpreted within the context of the
known theory of cyclotron radio emission of hot
corona plasma (2-4 MK) with presence of strong
magnetic field of a sunspot (~3 kGs).

N.G. Peterova, A.N. Korzhavin, N.A. Topchilo (SPbSU).
Geomagnetism and Aeronomy, 52, 867 (212).



