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PAJUOACTPOHOMUNYECKHUE
NCCJIIEJOBAHUA

TEHETUWYECKHWH KOJ BCEJJEHHOMN

3aBepileH MEpBBIA 3Tam MpoekTa «l eHEeTHUeCKUidl KOx
Bcenennoii» (Otuer CAO PAH 2010, c. 77) - HaKomIeHUE
MHOT'OYaCTOTHBIX JaHHBIX B IHMaIta3oHe BOJH 1-55 ¢cMm B 31
YaCTOTHOM KaHaje ¢ MPEIebHOM  CTaTUCTHUYECKOH
YyBCTBUTEIHHOCTHIO, OTPaHHYEHHONH ITyMOM (DOHOBBIX
pPaIMOWCTOYHWKOB HA BCeX BOJHAX miuuHHee 1.38 cm.
VYTouHsAIOTCS  HAy4yHble LEIM MPOeKTa C  Y4eTOM
COBPEMEHHBIX MPEMJIOKEHUN MO HCIMOJIb30BAHUIO JaHHBIX
0 (pOHOBBIX H3NIyueHHUSIX BCeleHHOH B paauoauana3oHe
JUISL CO3/IaHMS TUHOM (PU3MUYECKOI TEOpHUH.

[lonydeHbl HOBBIE OLIEHKM BKJaza B IIyM BceneHHoM
OCHOBHBIX «JKpaHOB» MEXKIy HAONIOZAaTeNeM W SIOXOH
(hopmupoBanus PENUKTOBOTO thona (z=1100).
[IpencraBieHsl SKCIIEpUMEHTANBHBIC JaHHBIE MO IIyMY
CHUHXPOTPOHHOTO U CBOOOHO-CBOOOIHOIO HM3IyuYeHHs Ha
HHTEPECHBIX I AHHM30TPOIHMU PEIUKTOBOTO  (hoHA
Macimradax W TpeAcKa3aH WX BKJIal B IKCIEPUMEHTaX
OmmKalmuX JIET HAa MHJUIAMETPOBBIX JJIMHAX BOJH.
Iloka3aHo, dYTO0 poOJib AUMONBHOIO PaJAHOU3ITYUYEHHS
MBUICBBIX HAHOCTPYKTYp THIA (QyJuiepeHOB Maina. [laHbl
HaubOoJee TOYHEIS OLICHKH posn (hOHOBBIX
PAAMOUCTOYHUKOB C WHBEPCHOHHBIMH CHEKTpaMH |
[I0OKa3aHO, YTO OHU HE SBISAIOTCS OIIYTUMOW NOMEXOW B
skcriepuMenTax. OIllGHEHbl  CpeJHHE  CHEKTPaJbHBIC
MH/JIEKCHI MPEJeNbHO CabbIX PaguouCTOYHHKOB NVSS n
FIRST-karanoroB. [laHHbIE TIO «HACBHIINICHUIO» Ha BCEX
BOJIHAX IO3BONIMIM oOrpaHuuuth CroHseBa-3eabl10BuYa
myM (SZ-myM) ¥ TIONYYdATh HE3aBHUCHMBIC OICHKHU
cpenHel Temmeparypbl Heba OT MICTOYHUKOB, 3HAYUTEIHHO
cinabee, yueM B NVSS-karanore.

DT OIIEHKH MPOTUBOpPEUYAT CYIIECTBOBAHUIO MOIIHOTO
BHETAJIAKTHYECKOTO CHUHXPOTPOHHOTO (hOHA CBSI3aHHOTO C
PaAMOUCTOYHUKAMU. OO6HapyxeHa OLLlyTHUMasI
«KBaJpymnoJibHasl»  aHU30TPOINHUS B paclpenciieHUU
CHEKTPAJIbHOTO HMHJEKCA CHUHXPOTPOHHOTO M3IY4YEHHS
TlanakTuky, KOTOpas IOJDKHA YUYUTHIBATHCS NPU OLIEHKE
MOJLIPU3AIUA  aHU3OTPONMM  PENUKTOBOro ()oHa Ha
MaJibIX /.

Bce  mosydeHHbie  pe3ynbTaThl  COMOCTABIEHBI  C
3apyOeKHBIMH JAHHBIMHU TIOCTIETHUX JIET.

I0.H. Hapuickuii, M.I. Munzanues, H.A. Huosicenvckuii,
H.H. bypcos, A.b. bepaun, U.B. bepnuzes, A.A. Ipeukun,
B.U. Kapos, I'.B. Kexanuc, E.K. Maiioposa, T.A. Cemenoesa,
B.A. Cmonspos, ILT. Ilvidynes, /.B. Kpamoe,
P.1O. Yoosuyxuii, B.b. Xaixkun. Acmpogusuueckuti
bronnemensw, 66, 453 (2011).

MOMCK HOBOM MONY.JIAINA
PAJMONCTOYHUKOB

[IpoBeneHa OlEHKA HEKOTOPBIX CTATHCTHYECKHX CBOWCTB
PaaMOUCTOYHUKOB Ha 6aze OITyOJIMKOBAaHHBIX
MHOTOJICTHUX HaONoneHnidi 0030pa «Xoioa» Ha BOJHE
7.6 cM Ha CKJIOHEHHMH O~5°. YTOUHEHBI OTpaHWYCHHS B
YyBCTBUTEIBHOCTH  IIPOBEJEHHOrO  0030pa  IIyMamu
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RADIO ASTRONOMY
INVESTIGATIONS

GENETIC CODE OF THE UNIVERSE

The first stage of the project «Genetic code of the
Universe» (SAO RAS Report 2010, p.77) was
completed, namely, acquisition of multiband data
within the wavelength range 1-55 cm in 31 frequency
channels with a limit statistical sensitivity restricted
by noise of background radio sources in all
wavelengths longer than 1,38 cm. Scientific purposes
of the project are being specified in view of modern
suggestions on usage of data about background radio
emissions of the Universe to create the unified
physical theory.

New estimations of contribution of main «screens»
between an observer and the epoch of formation of
the relic background (z=1100) to noise of the
Universe were obtained. Experimental data about
noise of synchrotron and free-free radiation on scales
which are interesting for anisotropy of the relic
background were presented, and their contribution on
millimeter wavelengths in experiments of nearest
years was predicted. It was shown that the role of
dipole radio emission of dust nanostructures of
fullerene type is small. The most precise estimations
of the role of background radio sources with inversion
spectra were given, and it was shown that they are not
an appreciable interference in experiments. Average
spectral indexes of extremely faint radio sources from
the NVSS and FIRST catalogs were estimated. Data
on «saturation» on all wavelengths allowed us
restricting the Syunyaev-Zeldovich noise (SZ noise)
and obtaining independent estimations of average
temperature of the sky from sources which is
considerably lower than in the NVSS catalog. These
estimations contradict existence of a powerful
extragalactic synchrotron background related to radio
sources. Appreciable «quadrupole» anisotropy in
distribution of spectral index of the synchrotron
radiation of the Galaxy was discovered, which should
be taken into account when estimating polarization of
anisotropy of the relic background on small /.

All obtained results were compared with foreign data
of recent years.

Yu.N. Parijskij, M.G. Mingaliev, N.A. Nizhelsky,
N.N. Bursov, A.B. Berlin, LV. Berlizev, A.A. Grechkin,
V.I. Zharov, G.V. Zhekanis, E.K. Mayorova,
T.A. Semenova, V.A. Stolyarov, P.G. Tsybulev,
D.V. Kratov, R.Yu. Udovitsky, V.B. Khaikin. Astrophysical
Bulletin, 66, 453 (2011).

SEARCH FOR A NEW POPULATION
OF RADIO SOURCES

Some statistical properties of radio sources were
estimated on a basis of published multi-year
observations of the «Cold» survey at the wavelength
7.6 cm on the declination 6=~5°. Restrictions of the
fulfilled survey by noise of background radio sources
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()OHOBBIX ~ PaAMOWCTOYHHKOB, JOMHMHHPYIOIINX  HAj
YyBCTBUTEIBHOCTBIO  paguoMerpa. IlokasaHo, 410
MOJIABISIFONIAs 4acTh IIyMa (DOHOBBIX PaJHOMCTOYHHUKOB
CBA3aHAa C MOMyJsALUEeH W3BECTHBIX PAJUOUCTOYHUKOB
(xaranmor NVSS ¢ noporom 2.3 MfH) ¢ «HOpMaJIbHBIMI)
cektpamu  (0=0.7-0.8, Sxv™), 3aperucTpUpOBAHHBIX B
HOBBIX TJIyOOKHX o030pax Heba B JCIUMETPOBOM
JMana3oHe.

[lpu ynmameHWM w3 [OAHHBIX HAONIOACHUH BCEX TAaKHX
00BEKTOB ~ oOcTaeTcsi  IOyM,  HOBTOPSIOIIMICS B
HE3aBHCUMBIX TIpyInax HaOMoAeHUil. OTOT IIyM MBI
OTHOCHM K IIyMY OT HOBOM MOMYJISAILNY PaJUOUCTOYHUKOB,
He TOMNaBIIUX B M3BECTHBIE KaTanord Ha yposHe 0.6 MAH
Ha BojHe 7.6 cM. HoBas momymsmms, ckopee BCEro,
CBf3aHA C OOBEKTAaMH MalOil paano CBETHUMOCTH Ha
KpacHBIX CMEIIeHNAX Z < 1.

IO.H. Ilapuiickuii, H.C. Coobonesa, A.B. Temuposa,

H.H. Bypcos, O.11. Keaenkosa. Acmponomuueckuti scypuan, 89,
379 (2011).

O BO3MOXKHOCTU OBHAPY/KEHUS
MNEPEMEHHBIX UCTOYHUKOB IO JAHHBIM
OB30POB «X0OJ0d»

[peanpunsta TIOTIBITKA OLICHUTH BO3MO>KHOCTb
OOHapyKeHHsS IEPEMEHHBIX HCTOYHHKOB 110 aHHBIM
0030poB, mpoBommBmIuxcs B mepuon 1980-1994 rr. Ha

BonHe 7.6cM. Ilo  OTOOpaHHBIM  KaJMOPOBOUYHBIM
HUCTOYHHMKAM BBINIOJHCHA OI€EHKa TOYHOCTH IMOCTPOCHUA
KaJTHOPOBOYHBIX KPUBBIX u MIOJTYYEHBI

CpeIHEeKBaApaTUYHbIe OIIMOKH OIpeAeleHUs IUIOTHOCTEH
MIOTOKOB HCTOYHHMKOB. [IJI1 TIPOBEpKM KaJlMOPOBOYHBIX
HCTOYHMKOB HA HaJIU4ME CpeId HHUX IEepEeMEHHBIX
IIPOBE/ICHBI OLIEHKU HHJEKCa JIOITOBPEMEHHOMN
IEPEMEHHOCTH V 1 BEPOATHOCTH p 1o KpuTepuio y°. U3 80
KaJTHOPOBOYHBIX HUCTOYHUKOB y 14 UHJIEKC
JIOJTOBPEMEHHOM MEPEMEHHOCTH oKazazucs
MTOJIOKUTETHHOMN BEIWYMHOM, YTO MOXKET YKa3bIBaTh HA MX
BO3MOXKHYIO TIepeMeHHOCTh. Hambornee BepoOSTHBIMU
KaHJUJaTaMU B TIEPEMEHHBIE OKa3allUCh TPH UCTOYHUKA C
BEPOSTHOCTBIO 10 KpHTEepHio x° p>0.95. Pesymbrarsl
paboThl IpearnoaraeTcst HMCHONb30BaTh B JlAlbHEHIIEM
IIPH MOUCKE MEPEMEHHBIX PaJUOUCTOYHUKOB 110 JaHHBIM
cepun 0030poB «XoJoa».

E.K. Maiiopoesa, O.1I1. ’Kenenkosa.

CBOWCTBA PAJIMOMCTOYHUKOB
KATAJIOT'A RCR

C nmosBiaeHwmeM penm3a 0030pa Heba  CcpemHero
nn¢ppakpacHoro auamazona WISE (Wide-Field Infrared
Survey Explorer) u BockMOro penm3a ONIKHETO
nHdpaxpacroro guanazoHa LAS UKIDSS (Large Area
Survey of the United Kingdom Infrared Digital Sky
Survey) HOMOJIHEHBI OTOX/ECTBIEHHS DPaJNOUCTOYHHKOB
karanora RCR (Otger CAO PAH 2009, c. 88). Honsa

OTOXIOCCTBJICHHBIX UCTOYHUKOB B OIITUKEC nu
WK-mmnanasone cocraBuia 94%. Hewmuorum 0Ooiee
IIOJIOBUHBI OTO)K]ICCTBJ'IGHI/Iﬁ OKa3ajJoChb TaJIJaKTUKaMH,

OKOJIO 4YE€TBEPTU KBa3apaMu U OCTAJIbHBIC - O6’B€KTaMI/I,
THUIT KOTOPBIX YCTAHOBUTH CJIOKHO M3-3a cnaboctu Oiecka.
Ilo HOHy‘ICHHOﬁ 3aBUCUMOCTU MCKIAY CBETUMOCTBIO U

SAO RAS REPORT 73

dominating the radiometer sensitivity were specified.
It was shown that the overwhelming part of noise of
background sources is related to the population of
known radio sources (the NVSS catalog with the
threshold 2.3 mly) with «normal» spectra (0=0.7-0.8,
Sxcv™) registered in new deep surveys of the sky in
the decimeter range.

When all such objects are removed from
observational data, the noise remains which is
repeated in independent groups of observations. We
attribute this noise to a new population of radio
sources which did not fall to known catalogs at a level
of 0.6 Jy at the wavelength 7.6 cm. Most probably, the
new population is related to objects of small radio
luminosity at red shifts z < 1.

Yu.N. Parijskij, N.S. Soboleva, A.V. Temirova,
N.N. Bursov, O.P. Zhelenkova. Astronomical Journal, 89,
379 (2011).

ON A POSSIBILITY TO DETECT
VARIABLE SOURCES FROM DATA
OF THE «COLD» SURVEY

An attempt was undertaken to estimate a possibility to
detect variable radio sources from data of surveys
carried out in the period 1980-1994 at the wavelength
7.6 cm. We estimated precision of calibration curves
and obtained root-mean-square errors of flux densities
of sources by selected calibrating sources.

The index of long-term variability 7 and »*-
probability p were estimated to test if there are
variable sources among calibrating ones.

The index of long-term variability of 14 of 80
calibrating sources turned out to be positive, which
may indicate their possible variability.

Three sources turned out to be the most probable
candidates to variable ones with y* probability p>0.95.
We intend to use results of the work in further search
for variable radio sources from data of a series of
«Cold» surveys.

E.K. Mayorova, O.P. Zhelenkova.

PROPERTIES OF RADIO SOURCES
OF THE RCR CATALOG

After the release of the middle-infrared sky survey
WISE (Wide-Field Infrared Survey Explorer) and the
eighth release of the near-infrared range LAS
UKIDSS (Large Area Survey of the United Kingdom
Infrared Digital Sky Survey) the identifications of
radio sources of the RCR catalog were supplemented
(SAO Report 2009, p.88). The percentage of sources
identified in optical and IR ranges is 94%. A little
over half of identifications turned out to be galaxies,
about a quarter are quasars, the rest are objects for
which it is difficult to determine type because of their
faint luminosity.

The obtained relation between luminosity and radio
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WH/IEKCOM aKTHBHOCTH B pajuoznamna3one (puc. 42, ciepa)
clieNaHbl OIIEHKH CBETUMOCTH Ha vactotaxX 1.4 u 3.94 I'Tn
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activity index (Fig.42 left) was used to estimate
luminosity at frequencies 1.4 and 3.94 GHz for

JUIsL TeX|] MCTOYHUKOB, Y KOTOPBIX HEU3BECTHO KpacHOE sources with unknown red shifts.
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Puc. 42. Cnesa — ces36 undexca akmusnocmu 8 paouoouanaszoune R, u paduoceemumocmu log L na 1.4 I'l'y (Bm/I'y)
0N 2anakmux (Kpyscku) u Keazapos (Keaopamuku) C U3GECHHbIMU CHEKMPATbHLIMU KPACHLIMU CMeUjeHUsMU.
Huoicnas nunua - 3asucumocms nozapugpma paouoceemumocmu om unoexca R, ona paouoeanakmux, éepxusas - 0is
paouoksazapos. Cnpasa — usmenenue ceemumocmu log L Ha uznyuennou yacmome 1.4 I'Ty Ona mpex uemeepmeti
ucmounuxos kamanoza RCR, y xomopuix onpedenen mun pooumenbckoz0 o0veKkma (2aiaKkmuka uiu Keasap), ¢
U3MeHeHueM NIOMHOCMU NOMOKA ty (6 36e30mblX Genuyunax 6 cucmeme AB). Jlomanuvimu JuHUAMU NOKA3AHO
nogeoenue meouannou eenununvl log L ons 6unoe no 0.4", a ona kpaiinux mouex — no ~2". Bepxuas aunus - 0ns
K6a3apo8, HUINCHAS - OIS 2ANAKMUK.

Fig. 42. Left — the relation between activity in the radio range R, and radio luminosity log L at 1.4 GHz (W/Hz) for
galaxies (circles) and quasars (squares) with known spectral red shifis. The lower line is the relation between
logarithm of radio luminosity and index R, for radio galaxies, the upper line — for radio quasars. Right — the change
of luminosity log L at the radiation frequency 1.4 GHz for three fourth of sources of the RCR catalog for which the
type of host object was determined (galaxy or quasar) with the flux density ty (in stellar magnitudes in the system AB).
The broken lines show behavior of the median value log L for bins by 0.4", and for extreme points — by ~2". The

upper line refers to quasars, the lower one — to galaxies.

Oxkazanock, uto 3% RCR-pagnoncTOYHHKOB OTHOCSTCS K
FRI-tuny (L<1024BT/FH Ha 1.4 ITu), 60% Kk MOIIHBIM
pammoranaktukam  FRII-tuma  (L>10"“°Br/T'm), a
OCTaJIbHBIE SIBISIFOTCS UCTOYHHUKAMHU  IPOMEXYTOUHOM
cBetuMocTH, cpeau Kotopblx umertcs FRI, FRII u
cmemannbie Tunel FRI-FRIL. O6Hapy)eHo, 9TO B OTIINYHE
OT KBa3apoB y TallaKTHK IPH YMEHBIIEHUH ILIOTHOCTH
MOTOKAa WMeEeTCS TEHAGHIMS CHIDKEHUS CBETUMOCTH
(puc. 42, cipaBa).
O.11. Kenenxosa,
A.B. Temuposa.

H.C. Cobonesa, E.K. Maiioposa,

HOBBIE CBUJAETEJBCTBA CBA3HU
BCHBINEYHON AKTUBHOCTH SS 433
U MMPOONECCOB B AKKPETUAOHHOM JUCKE

Ha ocHoBe o00paGoTrkm apxuBHBIX HaHHBIX (2004 r1.):
CIEKTPOCKOMMYECKUX HM3MEPEHHH BBICOKOTO pa3pelieHus
Ho-uznyyenus (NTT, ESO) u MOHUTOPHHIA
paaguousnyueHus Mukpoksazapa SS 433 Ha PATAH-600
yJaJIock 0OHAPYXKHUTh CBSI3b MEXAY T'eHepauued MOITHOM
ONTHYECKN TOHKOW BCHBIIIKKA M M3MEHEHUSIMH CKOPOCTH
BpameHns akkpennoHHoro aucka (ot 500 mo 700 km/c), a
TaKkXKe M3MEHEHHS CKOPOCTH BETpa OT AWCKa (BIBOE IO
1300 xM/c) 1 cKOpOCTH BBIOpPOCA BEIIECTBA B CTPYAX (OT

It turned out that 30% of RCR radio sources belong to
the FRI type (L<10**WHz at 1.4 GHz), 60% — to
powerful type FRII radio galaxies (L>10**°W/Hz),
and the rest are sources of intermediate luminosity,
among which are FRI, FRII and mixed types FRI-
FRII. It was detected that, in contrast to quasars, the
galaxies exhibit a tendency to decrease luminosity as
the flux density diminishes (Fig. 42, right).

O.P. Zhelenkova,
A.V. Temirova.

N.S. Soboleva, E.K. Mayorova,

NEW TESTIMONIES TO RELATION
BETWEEN SS433 FLARE ACTIVITY
AND PROCESSES IN THE ACCRETION DISK

On a basis of the processing of archive data (2004) of
spectroscopic high-resolution (NTT, ESO)
measurements and the monitoring of radio emission
of the micro-quasar SS433 with RATAN-600 we
succeeded in detection of a relation between
generation of a powerful optically-thin flare and
change in the rotation rate of the accretion disk (from
500 to 700 km/s) and also the change of velocity of
wind from the disk (twice, up to 1300 km/s) and the
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0.26c mo 0.29c). BuepBele mMOKa3aHO, YTO TIOSIBICHHE

SIPKOM  PaJUOBCIBIIIKK BKJIIOYaeT B ce0s  3arpysky
BEIIECTBOM  JUCKAa aKKpELUWH, NPOSBISIOUIYIOCS B
YCKOPEHUU €ro BpalleHHs, 3a KOTOPBIM CJEIyeT

yBEJIMYEHUE TOTEPH Macchl HE TOJBKO 4epe3 CTpyHHbIE
BEIOpPOCH ¢ Oojlee BBICOKMMH, Y€M OOBIYHO CKOPOCTSMH,
HO TaKoKe BETPOM U3 JHCKA aKKPELUH.
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rate of matter ejection in jets (from 0.26 to 0.29 s). It
was first shown that appearance of the bright radio
flare involves the loading of matter to the accretion
disk which manifests itself as acceleration of its
rotation followed by increase of mass loss not only by
jet emissions with higher rates than usual, but also by
wind from accretion disk.
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Puc. 43. B Apuatiuue ecnvlieunvle cobvimusi, 3apecucmpuposantvie om SS 433 na PATAH-600 6 2011 .

Fig. 43. The brightest flare events registered from SS433 with RATAN-600 in 201 1.

[pu HabrOMEeHMsX B anpene-okTsaope 2011 1. oOHapyxeHO
HECKOJIBKO THIOB paauonepeMeHHocTd SS 433, koTopble,
BEpOSITHO, CBS3aHBI C OOHApY)XEHHBIM SBICHHEM. A
MMCHHO, B TCUCHHE CIIOKOWHOTO IMepuoja OoOHapykeHa
cnabas (Ha ypoBHe 10%) rapmMoHHYECKasi IEPEMEHHOCTD C
TIEPHOIOM 6.3540.1Y Ha 48, 7.7 m 11.2ITu, uyro
nmoATBepkaaeT oOHapyxennyto panee (Tpymkun, bypcos,
CmupnoBa, 2001) monynsauuto pamuousnydenus SS 433
HYTallUOHHBIM HEPUOJIOM. B aBrycTe-CeHTsI0pe
3aperuCTPUPOBAHbl SpUYalINe BCIBIIICYHBIE COOBITHSA, B
kotopbix motok Ha 4.8 I'Tu pocruran noutu 2 SH
(puc. 43), a cHeKkTpbl OBUIM ONTHYECKH TOHKHUMH,
XapaKTepHBIMH [T U3IYICHUS OT CTPYHHBIX BEIOPOCOB.
K.M. Brnanoenn (Bemuxobpumanus), JI. LLImuomobpeiix (Qumu),
S. Trushkin. MNRAS, 417, 2401 (2011).

CYG X-3 - TEPBBIA MUKPOKBA3AP,
N3JTYYAIOIIUI B TAMMA-IHUAITIA3OHE

B mapre 2011 r. y eAMHCTBEHHOrO MHKpPOKBaszapa C
MOJTBEPKAECHHBIM I'aMMa-H3JIy4€HHEM BBICOKMX YHEpruit
(Fermi/LAT u AGILE) nabmtonancs mepexosi oT *KeCTKOTO
K MATKOMY  pEHTTC€HOBCKOMY  COCTOSHHIO.  bpuia
3aperUCTpUpOBaHA THUTAHTCKass Bemblmka (puc. 44),

Observations of April-October 2011 revealed several
types of radio variability of SS433 which are probably
related to the discovered phenomenon. Namely,
during the quiet period, a weak (at a level of 10%)
harmonic variability with the period 6.35%£0.1¢ was
detected at 4.8, 7.7 and 11.2 GHz, which confirms
modulation of SS433 radio emission by the nutational
period discovered earlier (Trushkin, Bursov,
Smirnova, 2001). In August-September 2011 we
registered the brightest flare events in which the flux
at 4.8 GHz reached almost 2 Jy (Fig. 43), and spectra
were optically thin, typical of jet emission.

K. M. Blundell (UK), L. Schmidtobreick
S. Trushkin. MNRAS, 417, 2401 (2011).

(Chile),

CYG X-3 - THE FIRST MICROQUASAR
EMITTING IN GAMMA RANGE

In March 2011 a transition from hard to soft X-ray
state was observed in the only micro-quasar with
confirmed  high-energy  gamma-ray  emission
(Fermi/LAT u AGILE). A giant burst (Fig. 44) was
registered preceded by the state with almost totally



76 OTYET CAO PAH

KOTOPOI IIpeANIeCTBOBAMIO COCTOSHIE C IIOYTH HOTHOCTHIO
MOJABJICHHBIM  PaJMOM3IyUYCHHEM, a PEHTTCHOBCKUMN
CHEKTp OBbLI yIbTpaMSATKuM. PaguoBCIBINIKA MPOU30IILIA
Cpa3y MOCIE COCTOSIHUS «3aMUpAHUs», ObLIa ONTHUCCKU
TOHKOH, ¥ CONPOBOXIANTaCh IOIBEMOM HETCIUIOBOIO
KecTkoro peHtrena. HaObmonerns Ha Fermi/LAT (E >100
M>5B) oOHapyxmiu BO30OHOBJICHHE H3ITyYCHHS B TaMMa-
JMana3oHe, CBS3aHHOIO C 3TOM pagUOBCIBIILKONH, 4YTO
mpefronaraeT — o0mee  MPOWUCXOXKICHWE IS BCeX
HCTCIUIOBBIX KOMIIOHEHTOB. 3a TPH HEACTH JO 3TOTO
COOBITHS TAMMa-U3JIyUYCHUE JCTCKTUPOBAIOCH PU HU3KOH
AKTUBHOCTH B paJUOJUana3oHe, KOIrJa PaJuoNoOTOK ObLI
Ha ypoBHe 100 MSH u camsmicsa 1o 5-10 MSH. A moutu B
MECSIYHBI IEpHON 3aMHPAaHUS PAIUONOTOKAa TaMMa-
u3TydeHne He  HabOmomamoch. Takwme — mepexomsl
JIETEKTUPYIOT MOMEHT «BKJIIOUCHUS» TaMMa-H3IIydeHIs,
YTO, B CBOIO OYepedb, IIOJIaracT CBI3b MEPEXOJ0B OT
MATKOT'O PCHTICHOBCKOT'O M3JIYYCHUSA K KCCTKOMY ramMma-
U3JIYYCHHUIO U 00PAaTHO C MPOIIECCOM aKKPEIUH, K TOMY e,
AKTUBHOCTh B TraMMa-IHana3oHe CBs3aHAa C YPOBHEM
pPaaMoONOTOKa, TO €CThb C PEJIATUBUCTCKUMU CTPYWHBIMHU
BEIOpOCAMU.

2011  SAO RAS REPORT

suppressed radio emission, and the X-ray spectrum
was ultra soft.

The radio burst occurred right after the state of
«fadingy, it was optically thin and was accompanied
by the rise of non-thermal hard X-ray emission.
Fermi/LAT (E >100 MeV) observations detected the
resumption of gamma-ray emission connected with
this burst, which means a common origin of all non-
thermal components.

Three weeks before this event, the gamma-ray
emission was detected against the background of low
radio activity, when radio flux was at a level of
100 mJy and decreased to 5-10 mJy. And gamma-ray
emission was not observed during almost a month-
period of the fading of radio flux. Such transitions
detect a moment when gamma-ray emission is
«switched on», which, in turn, means a relation
between transitions from soft X-ray emission to hard
gamma-ray one and back with the accretion process.
Besides, activity in gamma rays is connected with the
level of radio flux, i.e. with relativistic jet ejections.
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Puc. 44. Mnoeouacmomuwiii monumopune cnviuiku Cyg X-3 - eOuHcmeenno2o MuKpoxeazapa ¢ nooOmeepiHcOeHHuiM

CAMMA-U3TYHYEHUEM.

Fig. 44. The multifrequency monitoring of the birst in Cyg X-3 — the only microquasar with confirmed gamma-ray

emission.

CaMoO BCHBIINIEYHOE PATUOU3IIYUCHHE IBOJIONUOHUPYET B
TCYCHUC BCIIBIIIKU. CHeKTpaHBHI)Iﬁ UHIACKC B CM-MM
Juana3zoHe MeHsIeTCsl OT HyJis K 3HaueHuto -0.8, a B KoHIE
BCIBIIIKM CHOBA BO3BpAllA€TCS HYJIO, YTO XOPOIIO
OOBSICHAETCSI B MOJENM  KOHEYHBIX  CETMCHTOB
PENATUBUCTCKUX CTPYWHBIX BBIOPOCOB, COCTOSIIMX U3
CHUHXPOTPOHHO H3JIyYAIOIHUX DJJICKTPOHOB, CMEHIAHHBIX C
TCIIJIOBBIMHA QJICKTpOHAMU, KOTOPbIC MIOTJIOIAKT
paauounsiayyeHue Ha yactoTax Hrke 5 [T,

C.A. Tpywikun.

The burst radio emission itself evolves in the course
of the burst. The spectral index in the cm-mm range
changes from zero to -0.8, and in the burst end it
returns to zero again, which is explainable well in the
model of finite segments of relativistic jet ejections
consisting of synchrotron-emitting electrons mixed
with thermal electrons absorbing radio emission at
frequencies lower than 5 GHz.

S.A. Trushkin.
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MOHUTOPHHI SIPKUX PAJMONCTOYHUKOB
JJII MUCCHUU PLANCK

B pesympTaTe OIHOBPEMEHHBIX HAONIONCHHUH CITyTHHKA
Planck (30-857 I'Tm) m psima Ha3eMHBIX TEJIECKOIOB B
mepron 2009-2011 TT. MOIMYYEHBI 3KCIEPHUMCEHTAIBHBIE
KpuBble (puc. 45) pacmpeleneHHs SHEPIHA B CIEKTpe
(Spectral ~ Energy Distribution, SED) gma 104
pamnonctouHnkoB BbIOOpku «1 Jy Complete Sampley.
3HaYUTENbHBIM BKIaJ B HU3KOYACTOTHYIO dacTh (1-
22 I'T'u) Takux xpuBsx npuHaexutr PATAH-600 (Otger
CAO PAH 2009, c. 93). ®dusnueckas HHTEpIpETAIHS
9KCIIEPUMEHTAJIbHBIX KPUBBIX YKA3bIBa€T Ha MPUCYTCTBHUE
OIHO- HJIM JABYXKOMIIOHEHTHOM cTpykTtypel SED mns
nccnexyembrx 006ekToB (Planck early results).
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THE MONITORING OF RADIO SOURCES
FOR THE PLANK MISSION

Simultaneous observations with the Plank satellite
(30-857 GHz) and a number of ground-based
telescopes in the period 2009-2011 resulted in
experimental curves (Fig. 45) of Spectral Energy
Distribution (SEDs) for 104 radio sources of the «1 Jy
Complete Sample». A considerable contribution to the
low-frequency part (1-22 GHz) of such curves
belongs to RATAN-600 (SAO RAS Report 2009,
p- 93). The physical interpretation of experimental
curves points to the presence of a one- or two-

component structure of SED in sources under
investigation (Plank early results).
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Puc. 45 - cresa - kpuswie pacnpedenenus suepeuu 6 cnexkmpe (SEDs) ona nexomopuwix 6nazapog cnucka Planck.
Cepbim ysemom ommedeHvl OanHble U3 OOCMYNHbIX KAMAL0208, CAPABA — PAOUOCNEKMPbL, KPACHLIMU KPYICKAMU
OmMeyenbl HUZKOUACMOomHble 00HO8peMennble usmepenus Planck u nazemmvix meneckonos, KpacHvimu 36e30amu u
2071YObIMU 38€30aMU — HU3KO- U 8blcokoyacmomuvle usmepenus ons kamanoea ERCSC (Early Release Compact

Source Catalog) muccuu Planck.

Fig. 45. Left — Spectral Energy Distribution (SED) curves for some blazars of the Plank list. Data from accessible
catalogs are marked by the gray color. Right — the radio spectra. Red circles denote simultaneous low-frequency
measurements by Plank and ground-based telescopes, red and blue stars — low- and high-frequency measurements for
the catalog ERCSC (Early Release Compact Source Catalog) of the Plank mission.

CpaBHHUTENBHBII  aHANU3  OJHOBPEMEHHBIX  JAHHBIX
(Planck, Swift, Fermi) c TEOPETUUECKUMU
NpEe/ACKa3aHUsSAMHU  BBISBWJI, YTO MOJENb  0OpaTHOro
KoMnToHOBcKkoro paccesauss SSC  (Synchrotron-Self-

Compton) He MOXeET OOBSCHUTH OJHOBPEMEHHBIE KpPHBBIE
SEDs JUIsL OOJIBIIMHCTBA 00OHapy>KEHHBIX B
raMma-juanasoHe 0J1a3apoB M3 HCCIEAyeMOH BBIOOPKH

The comparative analysis of simultaneous (Planck,
Swift, Fermi) data with theoretical predictions
revealed that the model of Compton backscattering
SSC  (Synchrotron-Self-Compton) cannot explain
simultaneous curves of SEDs for the most of blazars
of the sample under investigation detected in gamma
range (Giommi et al.,2011). BL Lac objects have
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(Giommi et al.,,2011). Ha BBICOKHX dYacTOTax OOBEKTHI
BL Lac umeror Oonee MJIOCKHE CHEKTPHI, YeM KBa3apsbl
FSRQ (Flat Spectrum Radio Quasars). Pacnpenencuue
MUKOBBIX YacTOT CHHXPOTPOHHOW KOMIIOHEHTHI Vspeak Ha
kpuBeix SEDs mms FSRQ wu  o0wvextoB BL Lac
NPaKTU4YEeCKH OJUHAKOBO, CO CPEJHMM 3HAuYE€HUEM
<vspeak>:1013'lﬂ)'l I'm, B TOo BpeMs Kak cpeqHee 3HAUCHHE
MIKOBOH JaCTOTHI KOMITOHCHTBI o0paTHOTO
KOMIITOHOBCKOT'O pacCesHus Vi€ cak COCTaBIISICT 10*-10%
I'n. Pacnpenencnns 3HA9EHUN Vpear U vlcpeak s BL Lac
HAMHOTO IIMpe M CABHHYTO B 0ONacTh OoJjiee BBICOKHX
gacToT 1o cpaBHeHHIO ¢ FSRQ.

M.I. Munzanues, FO.B.Comnuxosa, A.K. Dpkenos, Plank
Collaboration. A&A, 539, 15 (2011); A&A, 536, 14 (2011).

ONPEJEJEHUE AHU30TPOIINH
MHKPOBOJIHOBOT'O ®OHA W3
XAPAKTEPHCTHK YIJIOBOT'O CHEKTPA
MOIIIHOCTH

IIpemmokeH HOBBIM CHOCOO aHANMM3a aHW30TPOIHBIX
CBOWCTB penuKTOBOro ()oHa Ha cdepe, OCHOBAHHBIA Ha
CTAaTUCTHYCCKUX XapaKTePHCTHUKAX YTIJIOBOTO CIEKTpa
mMomHocTH C(I), KOTOPBIA TPUMEHSIICS IJIS TTOCTPOCHUS
Y-KapT, COAepKANINX pactpeelicHHe AUCIICPCHH CIIEKTpa
MOIIHOCTH AJIs pa3HbIX noiycdep CMB.

VYpanoce  BbIENHTh  00NMacTH M TapMOHUKH,
WCKaXkarolue OAHOpoAaHbl curHan CMB, B JaHHBIX
WMAP ceapmoro roja HaOIOACHUIT, 0OHAPYKUTH B 30HE
SKIIMIITUYCCKUX IIOJIFOCOB MaKCHUMYMbI Z-KapTI)I, a
MUHUMYMBI - B IIJIOCKOCTHU OSKIMITHKH. B coueranuu c
AHAJIOTUYHBIMU KapTaMU JUId CHTHajla KaHana W, MOXHO
TOBOPUTh O BBICOKOYACTOTHOH KOMIIOHCHTE CHTHAJA,
OTBETCTBEHHOTO 32 HaOIFOTaeMYI0 HEOTHOPOIHOCTb.

A.B. Hauoen, O.B. Bepxooanos. Acmpogusuueckuti
6ronnemens, 66, 372 (2011).

B pesynbrare wuccieqoBaHMs CBONCTB pacIpereiaeHHs
curHanoB CMB ILC WMAP u nonoxeHuil UCTOYHUKOB
katagoroB FSC IRAS, 2MASX wu Planck wmeromom
MO3aWYHBIX KOPPESIUOHHBIX KapT ObUIM OOHAPYKEHBI
MOIIHbIE KOPPENALMOHHBIE TapMOHUKU. Tak, 6-oMy
MyJpTHIIONIO B KapTax ILC coOTBETCTBYeT aHAJOTHMYHAS
rapMoHUKa KapThl koppensinuii ILC ¢ monoxeHus MU
nctounukoB FSC u Planck. 910 MoxkeT ObITh 00yCIOBIEHO
HaJIM4MEM CTPYKTYp pasMmepoM mopsaka 13-15 rpamycos,
CBA3aHHBIX C OKIUNTUKOM W  MPOSIBISIIOIIMXCS B
pacrpeieIeHu MUKPOBOJIHOBOTO (hOHA.

O.B. Bepxooanos, A1.B. Haiioen.

HEI'AYCCOBOCTb CTATUCTHKH IIMKOB B
KOHTPACTHBIX ITATHAX WMAP ILC

Jnst Tpex BbIAENsAONIMXCA (KOHTPACTHBIX) OOJacTed Ha
Kapre MuKpoBoiHOBoro ¢ona WMAP7 ILC: nByx
XOJOMHBIX oOJiacTel, BKiItodass XosoaHoe I1arHo, u ogHoi
ropsiyeil 30HBI, METOJIOM TOJCYETa H30JIHPOBAHHBIX
MaKCUMyMOB ¥ MHUHHMYMOB TIPOBEICH CTaTUYCCKUN
aHaau3 M II0Ka3aHO, YTO CTAaTUCTUKA B DTHUX O00JaCTIX
3HAYMMO OTKJIOHSAETCS OT okumaeMor B Mojaensix LCDM c
rayccoBbIMH HCKaxxeHUsIMU curHana. [locne pazgeneHus
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flatter spectra at high frequencies than FSRQs (Flat
Spectrum Radio Quasars).

Distribution of peak frequencies of the synchrotron
component vspeak on SED curves is almost identical for
FSRQs and BL Lac objects, with the average value
<vspeak>=1013 101y whereas the average value of the
peak frequency of the Compton backscattering vlcpeak
is equal to 10*'-10% Hz.

Distributions of the values vspeak and vlcpeak for BL Lac
are much wider and are shifted to higher frequencies
in comparison with FSRQs.

M.G. Mingaliev, Yu.V. Sotnikova, A.K. Erkenov Plank
Collaboration. A&A, 539, 15 (2011); A&A, 536, 14 (2011).

DETERMINATION OF ANISOTROPY OF
MICROWAVE BACKGROUND FROM
CHARACTERISTICS OF ANGULAR POWER
SPECTRUM

A new method was suggested for analysis of
anisotropic properties of the relic background on
sphere based on statistical characteristics of angular
power spectrum C(I). It was applied for building
Y-maps comprising the distribution of power spectrum
dispersion for different semi-spheres of CMB.

We succeeded in selection of areas and harmonics
distorting the uniform signal of CMB in WMAP data
of the seventh year of observations, and in detection
of maximums of the X-map in the zone of the ecliptic
poles, and minimums in the ecliptic plane. In
combination with analogous maps for signal in the W
channel, it is believed that it is the high-frequency
components of the signal that is responsible for the
observed nonuniformity.

Ya.V. Naiden, O.V. Verkhodanov. Astrophysical Bulletin,
66,372 (2011).

Powerful correlation harmonics were detected due to
the study of distribution properties of WMAP CMB
ILC signals and positions of sources of the catalogs
FSC IRAS, 2MASX and Planck by the mosaic
correlation map method. So, to the 6-th multipole in
the ILC maps there corresponds the analogous
harmonic of the ILC map of correlations with
positions of FSC and Planck sources. This can be
caused by presence of structures of size of order 13-15
degrees connected with ecliptic and appearing in
distribution of the microwave background.

O.V. Verkhodanov, Ya.V. Naiden.

NON-GAUSSIANITY OF PEAK STATISTICS IN
CONTRAST SPOTS OF WMAP ILC

Three outstanding (contrast) regions in the map of
microwave background WMAP7 ILC, two cold
regions including the Cold Spot, and one hot zone
were analyzed statistically by the method of
calculation of isolated maximums and minimums. It
was shown that statistics in these regions deviates
considerably from one expected in LCDM models
with the Gauss distortions of signal. After separating
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10 TApPMOHUKAM CTaTHCTHKA IHUKOB B UCCIEIYEMBIX 30HaX
Ha KapTe C¢ [>20 CTaHOBUTCS TaycCOBOW. ITOT (akT
yKa3plBaeT Ha TO, 4YTO HErayccoBa KOMIIOHEHTa
COIEPXKUTCA B MyabTUnONAX ¢ [<2]. I'panuna [<2]
OTIpeessieTcsl pa3MepaMy PaJHou3IyJalonux obnacteil B
IUIOCKOCTH  Hamedl  ['amakTuku, M €CTECTBEHHBIM
MIPEAIONI0KEHHEM SBJIIETCS TUIOTe3a 00 OCTaTOYHOM
HErayccoBoM BKJIazne [aJlakTWKM WM Jpyroro Curaania,
OTpaXKaloIMXCsl B  JAMaNa30HE HU3KUX  TapMOHMK
MHKPOBOJIHOBOTO (poHa.

O.B. Bepxooanos, A.A. bacosa (CIIoI'Y). Acmpogusuueckuil
bronnemens, 66, 436 (2011).

IMOUCK CJIABBIX TNTAHTCKHX
PAJUNOT'AJTAKTHK B OB30PE NVSS

Hns  ananmsza  QaszoBbIx xapakrepuctuk nsreH CMB
Mayioro macmtaba (I mopsiaka 2500) ObLIO MPOIOIKEHO
UCCJIEJOBAaHHUE IPOTSIKEHHBIX OOBEKTOB, KOTOPHIE MOIYT
JIaTh BKJIaA B ()OHOBYIO KOMIIOHEHTY Ha Maciiradax
CKOIUIEHHH TalakTHK. B pesynbrare ObLT NMpEIOXKEH H
peaan30BaH METOJ[ aBTOMAaTHYECKOTO 0TOOpa MCTOYHUKOB
CpaBHUTENBHO OonbImoro pasmepa (>4') m3 Karamora
0030pa NVSS, xraccupunupyeMpIx B HeM KaK HECKOJIBKO
(Ba mnm GoJiee) HE3aBHCHMBIX HCTOYHHUKOB. B pesynbraTe
aHanmu3a KapT Obul OTOOpaH 61 HOBBIH KaHIUAAT B
TMTaHTCKHE PaJMOTajaKTUKU, a Takke 53 auddysHbIX
o0beKTa JJsl JAIbHEWIIEro HM3Y4YeHHs HMX BO3MOXKHOTO
BKiaga B CMB B MIJIIMMETPOBOM JIMaIia3oHe BOJH.

A.U. Conosves, O.B. Bepxooanos. Acmpogpusuueckuil
ornnemensw, 66, 445 (2011).

UCCJEIOBAHUS COJHIA
B PAJIMOIUAIIA3OHE

COINOCTABJIEHUE U3JTYYEHUA B KOPOHE
HAJ IIATHOM B PAJIMO U PEHTTEHE

IIpu wabmoneruax conreyHoro 3atmenus 04.01.2011 r.
BIIEPBBIE JOCTHIHYTO TMPEIEIBHO BO3MOXHOE YIJIOBOE
pazpemienue (1") B 3aTMEHHBIX HAOMIOJEHUSIX B
MHUKPOBOJHOBOM  [JHana3oHe dYacToT, OMpeesieMoe
mdpaknued Ha JiyHHOM JmMmOe. Pesymbrar momydeH c
HUCIIOJIB30BaHUEM JIByX paaroTeIeCKONoB PT-32
(obcepBaropun  CBemioe W 3eJIEHUYKCKas) u
pamunoteneckona PATAH-600. HoBeie HaOmomaTenbHEIC
JJAaHHBIE C BBICOKOM TOYHOCTBIO JANM OLIEHKY KOOpPJHHAT
OTJIENIBHBIX JeTallell CTPYKTypbl MCTOYHHMKOB U3IYy4EHHS,
YTO TPHBEIO K TOYHOMY H3MEpeHHio 3(h(HeKTHBHON
BBICOTHI Haj (oTocdepoi B 00IaCTH MATEH, HA KOTOPOH B
KOpPOHE  pACTONIOKEH  HCTOYHHK  MHKPOBOJIHOBOTO
M3ITy9IEHUS.

C BBICOKOW KOOPIMHATHOM TOYHOCTHIO H3MEPEHO
MIOJIOXKCHNWE IEHTpa ISTHA B pPagHoAHMana3oHe, KOTOpoe
COIIOCTABJIEHO C M300paXKEHUSIMU B KOPOHAJBHBIX JIMHUSIX
yIbTpauoIeTOBOr0 ¥  PEHTICHOBCKOTO  JIMAla30HOB
(puc. 46). Ilpm osToM o0OHapyXeHO, 4YTO H3MEpeHHas
BBICOKAsl SIPKOCTHAsl TeMIlepaTrypa paJMOUCTOYHHMKA Haj
IMITHOM B 6 MJIH. TpagycoB HE JaeT CBEYEHHS B
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by harmonics, the peak statistics becomes Gaussian in
the studied areas on the map with />20. This fact
means that the non-Gaussian component is contained
in multipoles with /<2/. The boundary [/<2] is
determined by size of radio emitting regions in the
plane of our Galaxy. The natural assumption is a
hypothesis about a residual non-Gaussian contribution
of the Galaxy or another signal reflected in the range
of low harmonics of the microwave background.

O.V. Verkhodanov, A.A. Basova (SPbSU). Astrophysical
Bulletin, 66, 436 (2011).

SEARCH FOR FAINT GIANT RADIO
GALAXIES IN THE NVSS SURVEY

To analyze phase characteristics of CMB spots of
small scale (/ of order of 2500) we continued studying
extended objects which can contribute to the
background component on the scales of galaxy
clusters. As a result, we suggested and implemented a
method of automatic selection of sources of relatively
large size (>4") from the NVSS survey -catalog
classified there as several (two or more) independent
sources. The analysis of maps resulted in selection of
61 new candidates to giant galaxies and 53 diffuse
objects for the further study of their possible
contribution to CMB in the millimeter wavelength
range.

D.1. Soloviev, O.V. Verkhodanov. Astrophysical Bulletin,
66, 445, (2011).

STUDY OF THE SUN
IN THE RADIO RANGE

COMPARISON OF EMISSION IN CORONA
OVER A SPOT IN RADIO AND X-RAYS

In the course of observation of the solar eclipse of
04.01.2011, the angular resolution 1" which is limit
possible one in occultation observations in the
microwave frequency range determined by diffraction
on the Moon limb was first achieved. The result was
obtained with usage of two radio telescopes RT-32
(the observatories Svetloe and Zelenchukskaya) and
the radio telescope RATAN-600. New observational
high-precision data gave estimation of coordinates of
separate details of the structure of emission sources
which led to the precise measurement of effective
height over photosphere in the region of spots where
the source of microwave emission in corona is
located.

Location of the spot center in radio range was
measured with a high accuracy. It was compared with
images in ultraviolet and X-ray corona lines (Fig. 46).

It was discovered that the measured high brightness
temperature of the radio source over the spot of 6
million degrees does not give glow in corona lines.
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KOPOHQJIBHBIX JMHHUAX. OJTO YKa3blBaeT Ha Pa3IHIHYIO
MpUPOJY Harpesa IUa3Mbl B paguo U nuanasoHax EUV u
X-ray.

A.H. Kopoicasun, H.I'. Ilemeposa.

2011  SAO RAS REPORT

This indicates different nature of heating plasma in
radio range and in EUV and X-ray ranges.

A.N. Korzhavin, N.G. Peterova.

Puc. 46. Pacnonoscenue paououcmounuxa Hao nsamHom (6 Oerom ceeme) 6 KpynHom macwmade (a). L{eemuvimu

pombuKamu NOKA3aHbl NOAoJCeHus: aumboe Jlynvl. B

()

MeHbUWUX OOUHAKOBbIX Macuumabax npuee()eﬁbls

uzobpasicenue namua ¢ benom ceeme; (c) uzobpasxcenue nsmua 6 wunuu Ho, ( d) usobpasicenue axmuenoii obnacmu 6

qunuu 1714, (e) maenumozpamma MDI SOHO.

Fig. 46. Location of a radio source over the spot (in the white light) on the large scale (a). Colored rhombs denote
locations of limbs of the Moon. The image of the spot in the white light (b), the image of the spot in the Ho. line (c), the
image of the active region in the line 1714 (d), and the MDI SOHO magnetogram (e) are presented on smaller

identical scales.

PACIPEJEJIEHUE IPKOCTHOM
TEMIIEPATYPBI B KOPOHE COJIHIA ITO
JAHHBIM MAKCHUMAJIbHOM ®A3bI
COJIHEYHOI'O 3ATMEHMUA 29.03.2006

Co3maHa MeToIMKa MW NPOBEJIEHO  MOJEIHpPOBaHHE
panuomsnyyeHust CoJHIIA BO BpeMs MaKCHMAaJIbHOH (ha3bl
collHeWHOTO  3arMmenus 29  wmapra 2006r. Ha
paauoTenecKorne PATAH-600. ensro SIBIISIETCS
YTOYHEHHE SPKOCTHON TEMIIEPATYpPbl COJHEYHON KOPOHBI
Ha pacCTOSHUAX IO JBYX €ro paIiycoB OT IIGHTpa
ornrtudeckoro nucka Comama. IlTomydeHo pacmpeneneHue
SIPKOCTHON TeMIlepaTypbl B pailloHE KOPOHAJIBHOM JbIPbI
Hag CesepHbiM mnomtocom ConHua Ha BojHe 13 cM.
PesynbraThl TOKa3ald, 4YTO SPKOCTHBIE TEMIIEPaTypPhI
KOPOHAJILHOH JIBIPBI Ha paccTostHuy Oospiiem 1.02 R¢ (RC

DISTRIBUTION OF BRIGHTNESS
TEMPERATURE IN CORONA OF THE SUN
FROM DATA OF MAXIMAL PHASE

OF THE SOLAR ECLIPSE OF 29.03.2006

A method was elaborated and the modeling of radio
emission of the Sun during the maximal phase of the
solar eclipse on March 29, 2006 with the radio
telescope RATAN-600 was carried out. The purpose
is the specification of the brightness temperature of
solar corona at distances up to two its radiuses from
the center of the optical disk of the Sun. Distribution
of brightness temperature in the region of the corona
hole of the Northern Pole of the Sun at a wavelength
13 cm was obtained. The results have shown that
brightness temperatures of the corona hole at a
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— pagmyc ontrdeckoro aucka CoJHIA) 3HAYUTEIHHO HIKE
0XKMJAEMOM CpeJHEH SPKOCTHOM TEMIEPATypbl TUIIMYHON
KOpOHAIIBHO# ABIpbl U cnokoiiHoro Comnna (<30000° K)
Ha BoJiHE 13 cM.

Hcnonbs3oBanue kiaccuueckod  (opmynsl  baymbaxa-
AnneHa JUis onpeneseHus 3IeKTPOHHON KOHIIEHTpaIuH B
cepuueckn CHUMMETPUYHON KOpoHe, HaéT corjacue
MOJENN C pe3yiabTaTaMH HAONIONCHWH, HadWHAS C
paccrosauii (1.4-1.5) R

0.A. I'onyouuna, A.H. Koprcasun,
Acmpogusuueckuii 6ronremens, 66, 524 (2011).

C.X. Toxuykoasa.

NHO®OPMAIIMOHHASA CUCTEMA «(IIPOTHO3»

Buenpena B mrTaTHy0 paboOTy aBTOMAaTH3UpPOBAHHAS
nndopmannonnas cucrema (AUC) «lIporros» (Otuer
CAO PAH 2009, c. 84), peanu3zyromasi aBTOMaTHYECKHI
cOop naHHBIX, WX 00paboOTKy, mepemady W XpaHCHHE, a
TaK)K€ BHU3YaJIM3alMI0 MHOTOBOJIHOBBIX CHEKTPaJbHO-
MOJSIPU3aMOHHBIX HaOmonennit ConHOAa B JAuama3oHE
0.75-18.2 ITTa. AUC obecrnieunBaeT ynaJeHHOE CIIC)KCHUE
3a BBIMIOJIHEHUWEM MPOrpaMMbl HaOIOEHHUM, OnepaTUBHOE
W3MEHEHHE pexXuMa HaOMIoNeHUs, KOHTPOJIb KayecTBa
Habro1eHuU, UHTEPAaKTUBHBIN JKCIIPECC-aHAIN3,
COTIOCTaBJICHHUE C JAHHBIMU CO CITyTHHUKOB, HHTEPAKTUBHOE
pacro3HaBaHHE CIEKTPaIBHBIX OCOOCHHOCTEH B OOJIBIINX
MaccuBax JaHHBIX, MOJEIMPOBAHHUE, a TaKXKE IPOrHO3
MOIIIHBIX BCITBIIICYHBIX COOBITHH.
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Tapaumos, C.X. Toxuykosa. Acmpogpusuueckuil 6roniemens, 66,
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Acmpoguszuueckuii 61o11emens, 66, 409 (2011).
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distance more than 1.02 R® (where R is the radius of
the optical disk of the Sun) is considerably lower than
the expected average brightness temperature of a
typical corona hole and the quiet Sun (<30000° K) at a
wavelength of 13 cm. The classical Baumbach-Allen
formula for determination of electron concentration in
the spherically symmetrical corona gives agreement of
the model with results of observations from distances
(1.4-1.5)R"

0.A. Golubchina, A.N. Korzhavin, S.Kh. Tokhchukova,
Astrophysical Bulletin, 66, 524 (2011).

INFORMATION SYSTEM “PROGNOSIS”

The automated information system (AIS) “Prognosis”
was put into standard exploitation (SAO RAS Report
2009, p. 84). It fulfils automatic acquisition of data,
their processing, transfer and storage, and also
visualization of multiwave spectral-polarization
observations of the Sun in the range 0.75-18.2 GHz.
The AIS provides the the remote watching of the
fulfilment of observational program, operative change
of the observational mode, the control of observation
quality, interactive express analysis, comparison with
data from satellites, interactive indetification of
spectral features in large data arrays, modelling, and
the forcast of powerful flare events.

V.M. Bogod, AM. Aleksin, A.A. Pervakov, S.V. Baldin,
V.I Garaimov, S.Kh. Tokhchukova. Astrophysical Bulletin,
66, 223 (2011), Astrophysical Bulletin, 66, 400 (2011),
Astrophysical Bulletin, 66, 409 (2011).



