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PAAUOACTPOHOMUMNYECKHUE
NCCIIEJOBAHUA

PAJIMOU3JIYUYEHHUE
PAHHEM BCEJEHHOM

HccnenoBanus panuousiydeHuss paHHeil BceneHHOM
IIPOBOJIMJINCH IO ABYM HAIpPaBICHUSAM: KOCMOJOTMUYECKHI
MUKpOoBOJIHOBOH (oH (KM®) n nanexue paanoragakTUKH.
[lo myuennto KM® momyueH HaOMIOZATENbHBIN
MaTepuai Ha 32 xananax npuemanka MAPC-3 Ha gacToTe
30 I'T'r ¢ pa3pemieHueM 1o MpIMOMY BOCXOXKICHHIO 710 5”.
O0paboTka TIEHTPAJIBHOTO CEUSHHWs TIO0Kaszaja, d9To
CIydaiiHble OINMOKHM OIEHKH aHM30TPONHH ONHM3KH K

HECKOJIBKUM MHKpOTpagycam. N3zyuaercs ponb
cUcTeMaTHyeckux  omubok. s MX  yMeHbIICHUs
IIPOBOJIUTCS Kpocc-KOpPEeSILIMOHHBIH aHaIu3

HEe3aBUCHMBIX Tpym HaOmoneHuid. Ilnanupyercs kpocc-
koppessist 1anHpix PATAH-600 ¢ nanusivu Planck.
[IpoBoasTCsT HaOMIOACHUS TAAKTUYECKUX OOBEKTOB U3
katanora Planck mis u3yuenus mapaMeTpoB aHOMAaJIbHOTO
MHKPOBOJTHOBOTO H3ITyYCHHS, BBI3BIBACMOTO BpaIICHHUEM
MEJKHX TBUIEBBIX YACTHI[ B TaJaKTHYECKUX OOJaKax.
JaHHBIE TOCTYXAT TaKXKe AN yYTOUYHCHHS (PU3MUECKUX
mapaMeTPOB U MOJEIN CaMOU BPAaIaTeIbHON MBIITH.

IIpoBenenst TEOPETUYECKHE HCCIIEIOBAaHUS
CIIEKTPAJIBHO-IIPOCTPAHCTBEHHBIX HCKa)KEHUH,
dbopMupyOIUXCA HAa JOPEKOMOWHAIIMOHHON — CcTaauu

spomoniu Beenennoit. [lokazaHo, 4TO Takue HMCKaKEHUS

MOTYT UMETh JABOIHYIO IPUPOAY:

e 10 THUIy OOBIYHBIX MEPBUYHBIX  (QUIYKTYaIlHi,
o0pa3yeMbIX B JIaHHOM cCIy4ae IpU paccesHHH HE Ha
CBOOO/IHBIX AJIEKTPOHAX, & B TMHUSX BOJOPOA;

e 3a cyeT abcopOIMM B IMHUAX BOJOPO/IA B HANIPABIICHUH
Ha spkue nATHa Ha Kapre KM® ananoruuHo
Lyoa-«iecy» B crieKTpax KBa3apos.

I[lo Bropomy HampaBieHHIO 0co00¢ BHHUMAaHHE
VAENSIOCh  TOMYJSIIIMA  JAIGKHX — PaguOTaTaKTHK
FRIl-Tuma ¢ XpyTBIMH W yJIBTPaKpyTBIMH CIEKTPaMU.
HoBbie HaOmonaTenbHBIE JAaHHBIE MO WX CBETUMOCTH B
pa3HbIX JWamna3oHax JUIMH BOJH TOBOPAT O HAIUYHU
CBEPXMACCHUBHBIX YEpHBIX JIBIp C Maccoil Ooiee 10°Mo,
chopmupoBaBImIMXCS B TEPBBIA  MWIUIMAP]  KU3HHU
BcenenHoit, uto TpeOyeT yTOYHEHUs TeOpUU 00pa30BaHUS
OTOOHBIX 00BEKTOB.

Ilapuiickuii FO.H.

BOJIBIIIOM MEP/IKUHT
B JAJIEKUX PAINOT AJIAKTHUKAX

Tpu oOvexkTa W3  BBIOOPKH  paJMOMCTOYHHKOB
nporpammbl «bolibIIoe TPHO» UMEIOT KpacHOe CMeEIleHHe
Zsp> 3 (CM. THUTYIBHYIO CTOPOHY OOJIOXKKH OTYETa).

OKo0jJ0 OmHOW W3 caMbIX MOUIHBIX PaJHOTaNAKTHK
RC J0311+0507 (4C +04.11) ¢ z = 4.51 (Otuer CAO PAH
2009, c.86-87), BTOpOW MO AANBHOCTH W3 H3BECTHBIX
ramaktiuk FRII-tuma, mo Habmogenusm BTA, apxuBHBIM
naHHBIM Subaru u Spitzer oOHapykeHa IOBBIIICHHAS
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RADIO ASTRONOMY
INVESTIGATIONS

RADIO EMISSION
OF THE EARLY UNIVERSE

Investigation of radio emission of the Early
Universe was carried out in two directions: the
cosmological microwave background (CMB) and
distant galaxies. On CMB the observational material
was obtained in 32 channels with the MARS-3 at the
frequency 30 GHz with right accession resolution up
to 5”. The processing of the central cross-section
showed that random errors of anisotropy estimations
are close to several microdegrees. The role of
systematic errors is being studied. To reduce them,
the cross-correlation analysis of independent groups
of observations is made. The cross-correlation of
RATAN-600 data and Planck data is planned.

Galactic objects from the catalog Planck are
observed to study parameters of anomalous
microwave emission generated by rotation of small
dust particles in galactic clouds. The data will be also
used to specify physical parameters and model of the
rotating dust itself.

The spectral-spatial distortions formed at the pre-
recombination stage of evolution of the Universe
were studied theoretically.

It was shown that such distortions can have the dual

nature:

o by type of usual primordial fluctuations which are
formed in this case not on free electrons, but in
hydrogen lines;

e due to absorptions in hydrogen lines in direction
to bright spots on the CBM map similarly to the
Lya «forest» in spectra of quasars.

In the second direction the special consideration
was given to the population of distant type FRII radio
galaxies with steep and ultra steep spectra. New
observational data on their luminosity in different
wavelength  ranges testify the presence of
supermassive black holes with the mass more than
10°M, formed in the first billion year of life of the
Universe, which demands specification of the theory
of formation of such objects.

Parijskij Yu.N.

BIG MERGING IN DISTANT RADIO
GALAXIES

Three objects from a sample of radio sources of the
program «Big Trio» have the red shift z;,> 3 (see the
title page of the Report cover).

Near one of the most powerful radio galaxies
RC J0311+0507 (4C +04.11) with z=4.51 (SAO
RAS Report 2009, p. 86-87), which is the second in
distance from the known type FRII galaxies, from
BTA observations and archive data of Subaru and
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IUVIOTHOCTH OOBEKTOB M  HECKOIbKO Lyo-3MMHTEpPOB
(Oreer CAO PAH 2012, c. 72-73). RCJ1740+0502
(z=3.57) sBasercs kaHmmmatoM B jaBoiHyro AGN-
rajgaktuky (Oruer CAO PAH 2010, c. 76; Oruer CAO
PAH 2013, ¢.73-75). VY  Tperbero  oOBeKTa
RC J0105+0501 (z=3.14) poauTensckas ranakTHKa
HMEET BBITSIHYTYIO PBIXJYI0 (popMy M 1O KOOpIUHATaM He
romnasaeT MeXIy KOMIIOHEHTaMHM HCTOYHHKA, KaKk MpHU
OOBIYHOM OTO’K/IECTBJICHUH JIBOWHBIX PaMONCTOYHHKOB,
a coBmagaetT ¢ N-KOMIOHEHTOH HCTOYHUKA, NPUYEM He
yspueHneM, a Hao0opoT, 6ojee caboif B ONTHKE JacThIO.
Takas kapTWHa yKa3blBaeT Ha OCOOCHHOCTH OJHM3KOTO
OKPY)KSHHUSI M JJI 3TOT0 MCTOYHHKA, a UMEHHO: HaJH4ue
OJIM3KUX COCENEH.

Bce TpH pagMOMCTOYHMKH — JAJIEKHEe PaJUOTAIaKTUKH,
CKOpee BCEro, MMEIOT Cocelle B OJIM3KOM OKPY)KCHHU U
oOnanator BBICOKHMH PanTuoCBETUMOCTSIMH
(L500Mru"1028_29BT/FH), 4yTO TpeOyeT HaNM4Yusl TUTAaHTCKOM
‘-IepHOﬁ JABIPBI C JOCTATOYHBIM TEMIIOM aKKPEIUH, a TAKKC
ObicTporo ee BpamieHus. [locienHee MOXET OBITh
CJIEICTBHEM OOJIBLIOTO MEPXKHUHTA.

Hapuiickuit 10.H., Kenenxoesa O.11., Konvinos A.H.,
Temupoea A.B.
HNCCIEJOBAHUSI THTAHTCKHUX
PAJIMOI'AJTAKTHUK

B pamkax mnpoekra 1O UM3YYEHUIO THTaHTCKUX

panuoranaktuk (I'PI) wmcchenoBammch KapTel 0030pa
NVSS (Otuer CAO PAH 2013, c. 75-76). Bbumu
oOHapyxeHbl 8 I'PI" ¢ npu3zHakaMu B3aMMOJICHCTBYIOIIUX
ragakTHK. OOBEKTHl UMEIOT HETPUBHAIBHYIO CTPYKTYPY B
pamuonnamnazone: S- Wi  X—T0n00HYI0  (dopMmy,
MPUCYILYI0O WMCTOYHHKAaM Ha 3aKIIOYHTENILHOM CTaanu
cnusiHAA paguoranakTik. C UCTIoNb30BaHUEM 0a3 TaHHBIX
CATS, NED, SkyView npoBefeHO OTOXICCTBICHHE 3TUX
00BEKTOB.

Ha ocpennennom cuumke I'PIT nmo xapram KMO®
(Planck) HaOIIIOIaeTCsT  JIOKAJbHbIH MaKCUMYM,
COOTBETCTBYIOLIIH CHTHaIy B MHUJTIMETPOBOM
JUana3zoHe, TJe JOMUHHPYET U3JIydeHHE MBIIH.

OOBEKTHI BKIIIOUYEHEBI B 00beAMHEHHBIN KaTanor I PI™ mist
aHanM3a BKJIaJa B YIVIOBOM  CIEKTP  MOIIHOCTH
AHM30TPONMK  OT  PAJUOTAJAKTHK, M3JIy4alolUuX B
MHJUIMMETPOBOM JIHAIIa30He.

Conosves /I.U., Bepxooanoe O.B. Acmpogus. Oronn. 69,
150 (2014); Acmpon. scypuan 91, 592 (2014); IHucvma 6
AXK 40, 671 (2014).

CTATUCTHKA CUT'HAJIA MUKPOBOJIHOBOI'O
®OHA B HAITPABJIEHUH
HA TAMMA-BCILVIECKH

IIpoBeneHo uccnenoBaHUe pacHpeneneHus y-BCIIECKOB
no kxatagoram BATSE u BeppoSAX no oTHomeHuo k
JIAHHBIM MHKPOBOJHOBOTO (oHa (puc. 45). nsa aHanuza
JJAHHBIX MPUMEHSINCH CIEAYIOMINE METOBL:
® [IOCTPOEHME TMCTOrpaMMbl 3HaueHuil cursana KMO® B

Hanpasienuu GRB;
® pacueT MO3au4HbIX KapT KOPPEJSILUUH JUIsl TOJI0KEHUI
raMma-BCIUIECKOB U pactpeneneHus MO;

2014
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Spitzer a high density of objects and several Lya
emitters were detected (SAO RAS Report 2012,
p.72-73). RC J1740+0502 (z = 3.57) is a candidate to
a double AGN (SAO RAS Report 2010, p. 76; SAO
RAS Report 2013, p. 73-75). In the third object
RC J0105+0501 (z = 3.14) the host galaxy has an
extended fluffy shape and its coordinates do not get
between the source components in contrast to usual
identification of double radio sources, but it
coincides with the N-th component of the source, and
not by brightening, but by a fainter optical part. Such
a picture testifies the peculiarities of close
environment of the source, namely, the presence of
close neighbors.

All three radio sources are distant radio galaxies,
they are likely to have neighbors in the close
surrounding and their radio luminosity is high
(Lsoomrz~10%%W/Hz), which demands the presence
of a huge black hole with a sufficient rate of matter
accretion and its fast rotation. The latter can result
from a big merging.
Parijskij Yu.N.,
Temirova A.V.

Zhelenkova O.P., Kopylov A.lL,

INVESTIGATION OF GIANT RADIO
GALAXIES

Within the scope of a project on the study of giant
radio galaxies (GRGs) the maps of the NVSS survey
were investigated (SAO RAS Report 2013, p.75-76).
8 GRG with signs of interacting galaxies were
detected. The objects have a nontrivial radio
structure: the S- or X-shape form intrinsic to sources
at final stages of merging of radio galaxies. Optical
and radio identification of these objects was carried
out with the use of the databases CATS, NED,
SkyView.

In an averaged image of GRGs in CMB maps
(Planck) a local maximum is observed which
corresponds to a signal in the millimeter wavelength
range where the emission of dust predominates.

The objects are included in the united catalog of
GRGs to analyze the contribution of anisotropy from
radio galaxies emitting in the millimeter range in the
angular power spectrum.

Soloviev D.I., Verkhodanov O.V. Astrophys. Bull. 69, 141
(2014); Astron. Report 58, 506 (2014); Astr. Letters 40,
606 (2014).

STATISTICS OF THE MICROWAVE
BACKGROUND SIGNAL IN DIRECTION TO
GAMMA-RAY BURSTS

Distribution of y-ray bursts from the catalogs
BATSE and BeppoSAX relative to microwave
background data was investigated (Fig.45). To
analyze data the following methods were applied:

e the histogramming of CMB signal values in
direction to GRBs;

e calculation of mosaic correlation maps for GRB
locations and CMB distribution;
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e BBIUMCICHUE CPEAHEro OTKIMKa Ha Kapre MO B

obmact «cpemnero nonysimuoHHOT0 GRBY.
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e calculation of an average response in a region of
«an average-population GRB» on the CMB map.
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Puc. 45. Ilonosicenue y-ecnieckos u3 pasuvix nodgvibopox Ha kapmax KM® c paspewenuem Ing= 20.
Pacnpeoenenue nodswibopox kamaioeoe y-6cniecko8 na nebecnolicpepe. Ha neeom eepxmem pucynke noxasamvl
Oannvie BeppoSAX, t < 2 c. Ha npasom eepxnem pucynxe — dannvie BeppoSAX, t > 2 c. Jlesvlil HudicHuil pucyHok
demoncmpupyem oannvie BATSE, t < 2 c. Ilpaswiil hudichuii pucynok—oanuvie BATSE, t> 2 c.

Fig. 45. y-ray burst locations from different samples on CMB maps with the resolution I,= 20. Distribution of
subsamples of GRB catalogs on the celestial sphere. The upper left panel shows BeppoSAX data, t < 2 s. The upper
roght panel shows BeppoSAX data, t > 2 s. The bottom left panel presents BATSE data, t < 2 s. The bottom right

panel presents BATSE data, t>2s.

Ob6napyxena  koppeasinus — nojoxenuss GRB
¢nykryaruit  KM® Ha cdepe, Yro MOXKeT ObITh
HHTEPIPETHPOBAHO KAaK BIMSHME CHUCTEMaTHYECKUX
a¢dexkToB B mpomecce HabOmromeHuit. Koppemsmums
nonoxeHnit GRB u KM®, no kpaiiHeli Mepe, 4aCTUYHO
00yCIIOBIICHa CHTHAJIOM B JKBAaTOPHAJBHON CHCTEMe
koopauHaT. [IpuvrHaA Tako# CBS3M MOXET 3aKIFOYATHCS B
Monynsiuu curHana KM®, nabmomaemoro B Touke L2,
MUKpPOBOJIHOBBIM ~ U3JTyYEHHEM 3€MJIM 4epe3 AaleKue
JIETIECTKA ~ JAWarpamMMbl  HAINPaBICHHOCTH  AHTEHHBI.
Ortknonenus B pacnpezeneHnd GRB B sxBaTopuanbHON
CHCTEME BBI3BAHBI HEPAaBHOMEPHOH YYBCTBHTEIBHOCTBHIO
(BpeMeHEM HAKOIUIEHHUS] CHUTHaNa) 1Mo HeOy MpHEeMHOro
000py/IOBaHUsI  CIIyTHHUKOB, OOpAIIAIOMIUXCS  BOKPYT
3eMiIM ¥ BCEr/a HANpPaBJICHHBIX B MPOTHBOIOIOXHYIO OT
Hee CTOpOHy. Tak oOOHapyKeHHas 3aBHCHUMOCTb OT

9KBATOPUATIBHON CHCTEMBl KOOPOMHAT MPH IOHCKE
KOppe/SIIMM B HCCIICAYeMbIX JAHHBIX  BO3HHKAeT
€CTECTBEHHBIM 00pa3oM.

Ilpy  ocpemHeHMH  IUIOLIAAOK B OKPECTHOCTH

y-BcruieckoB Ha kaptax KM® oOHapyxeHO pa3nudne B
pacrpeieNieHu CpefHUX (QIYKTyaluid sl KOPOTKHX U
JUIMHHBIX ~ Y-BCIDIECKOB, YTO MOXET OBITh BBI3BAHO
pa3IUIHON pHUPOI0H 3TUX coObITui. [Tpu 3TOM KOpOTKHE
(t~2cex) BCIUTECKM TOTMAMAIOT B JIOKATbHBI MHHHAMYM.
Ecmm  xoporkne  GRB  BO3HHMKAalOT B CTaphixX

A correlation of GRB locations and CMB
fluctuations on the sphere was detected, which can be
interpreted as influence of systematic effects in the
course of observations. The correlation between GRB
locations and CMB is caused, at least partially, by a
signal in the equatorial coordinate system.

Such a relation can be caused by modulation of the
CMB signal observed in the point L2 by the
microwave emission of the Earth through far lobes of
the antenna directional diagram.

Deviations of the GRB distribution to the side of
equatorial coordinate system are caused by irregular
sensitivity (time of signal accumulation) over the sky
of the receiving equipment of satellites rotating
around the Earth and always directed to the opposite
side from it. In this case the detected dependence on
the equatorial coordinate system during the search for
correlation of the data under investigation arises
naturally.

When averaging areas in vicinity of y-ray bursts on
CMB maps a difference between distributions of
average fluctuations for short and long y-ray bursts
was detected, which can be caused by different
natures of these events. At that, short (t~2s) bursts
get to the local minimum.

If short GRBs originate in old elliptical galaxies
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JJUIMNTHYECKUX ~ TaJaKTHKaX,  PACIOJOKCHHBIX B
CKOIUICHUSIX TallaKTHK, TO JIOKAJbHBII MHHUMYM MOXET
ObITH 00ycnoBIIeH 3 dexToM 3enpnopuda-CroHsaeBa.

Ecnu  nuMHHBIE BCIJIECKM CBS3aHBI CO  BCIBIIIKAMU

CBEPXHOBBIX, T.€. c raJaKTUKaMU co
3BE3/10000pa30BaHUEM, TO COOCTBCHHOE  H3JIyYCHUE
rajakTdK B  MHKPOBOJHOBOM  [JHama3oHe  Oyzaer

npeobaanaTe Haa dPPEKTAMU OKPYKCHHS U MPUBOIUTH K
MOSIBJICHUIO JIOKAIBHOTO MakcuMyMa Ha kapTax KM®.
Xaouoynnuna M.JIL, Bepxooanos O.B.. Cokonoe B.B.
Acmpogus. bronnemens 69, 500 (2014).

HNCCIEJOBAHUE UHCTOYHHUKOB
RCR-KATAJIOT' A 11O JAHHBIM MUCCHUH
PLANCK

HUccnemoBanbr kaptet KM® (Planck) B okpectHOCTSX
paguoucrounukoB katasora RCR (Refined RATAN
Cold). [lnsi omeHKHM TIUIOTHOCTH MOTOKA IO SPKUM
pPaIoOMCTOYHUKAM TOCTPOEHBI KaJHMOPOBOUYHBIE KPHBBIE.
Hdus 117 0OBEKTOB BIEpBbIE IOJYYEHBI  OLEHKH
IUIOTHOCTH MIOTOKA Ha MHJUTMMETPOBBIX u
CyOMMIIIIMETPOBBIX ~ BOJHAX, IIOCTPOCHBI  CIIEKTPHI,
MIPOBEJICHBl OTOKAECTBICHUS M coOpaHa WH(pOpMAaIys,
nMeromasicst B 6azax JaHHbIX.

Crabsle, TPYZHOBBIYHIIIAEMBIE MHUKPOBOJIHOBBIE
WCTOYHHKH JIAIOT JOTOJHUTENBHBIN BKIAJ BO BTOPHYHYIO
AQHU3OTPONHMIO Ha YIVIOBBIX Macmitabax mopsiaka 7.
Crarucruka IMKOB KOCMHYECKOTO MUKPOBOJIHOBOTO (JOHA
B 00J1aCTH UCCIIEAYEMbIX PaJHOUCTOYHUKOB pa3iIuyHa s
00BEKTOB pa3HbIX CHEKTPaIbHBIX THIIOB B
paanouanasoHe. 3TO MOXKET TOBOPUTH O HECITy4yalHOCTH
BBIJIETICHNS] OTOOPAaHHBIX MCTOYHUKOB B MHKPOBOJIHOBOM
Jana3oHe, Yel TOJIOKUTEIbHBIA BKJIAZ HHUBEJIUPYET
OKHJIaeMbIe CTATUCTUUECKHE OIEHKH ISl  XOJIOJHBIX
nsTeH Ha kaprax KM®.

Bepxooanoe O.B., Maiioposa E.K., Kenenkosa
Xaouoynnuna M.JL., Conosves /I.U., Ilapuiickuii FO.H.

O.IL,

HOUCK NEPEMEHHbBIX HCTOYHHUKOB 110
OB30PAM PATAH-600 1980-1994 I'T.

IIpomomxeH  MOWCK  TEPEMEHHBIX  OOBEKTOB B
0030pax1980-1994 rr. B moioce MPSAMBIX BOCXOXICHHH
2"< RA< 6" na wacrote 3.94 I'Ty (Otuer CAO PAH 2011,
c. 73; Oruer CAO PAH 2012, c¢. 75-76). Boigeneno 195
PaAMONCTOYHHUKOB, TPUYEM TOJIBKO y 145 o00OBekToB
IUTOTHOCTH IOTOKOB MOJIYY€HBI 110 IBYM H Ooiiee 0030pam.
JUis HUX NPOBEJEHBI KOJUYECTBEHHBIE OLEHKH HHJEKCOB
MEPEMEHHOCTH. 4 15 UCTOYHUKOB HHJEKC
JOJATOBPEMEHHOM MIEPEMEHHOCTH OKazaics
nosnoxkutenpbHeiM (V> 0). Ecim mpuBiedsr K OIEHKE
MIEPEMEHHOCTH 3THX UCTOYHMUKOB JaHHBIC APYTUX aBTOPOB
0 IIOTHOCTSIX MOTOKOB B 0630pe 1980 r., TO mocToBepHO
IIepEMEHHBIMH OKa3BbIBAIOTCSI BOCEMB OOBEKTOB.

JUii  WMCTOYHMKOB €  TOJIOKHUTEIBHBIM  HHIEKCOM
JOJITOBPEMEHHOM MEPEMEHHOCTH MOCTPOEHBI KPUBHIE
Onecka W CHEKTPbl, TMPOBEIEHO MX ONTHYECKOE
OTOXKJIECTBIICHHE.

Maiioposa E.K., Kenenkosa O.I1., Temuposa A.B.

2014
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located in galaxy clusters, then the local minimum
can be caused by the Zeldovich-Syunyaev effect.

If long bursts are related to bursts of supernovae, i.e.
with galaxies with star formation, then the proper
emission of galaxies containing dust and gas will
prevail in the microwave range over the effects of
environment and lead to appearance of a local
maximum in the CMB maps.
Khabibullina M.L., Verkhodanov O.V.,
Astrophys. Bulletin, 69, 472 (2014).

Sokolov V.V.

STUDY OF SOURCES FROM THE RCR
CATALOG BY DATA OF THE PLANCK
MISSION

The CMB maps (Planck) were investigated in
vicinity of radio sources of the RCR (Refined
RATAN Cold) catalog. To estimate the flux density
from data of bright radio sources the calibration
curves were plotted. For 117 objects the estimations
of flux density at millimeter and sub-millimeter
wavelengths were first obtained, the spectra were
built, identifications were made, and information
available in databases was gathered.

Faint microwave sources which hardly can be
cleaned make additional contribution to the
secondary anisotropy at angular scales of order 7'.
Statistics of peaks of cosmic microwave background
in region of the sources under investigation is
different for objects of different spectral types in the
radio range. This fact can testify the nonrandom
character of selection of chosen sources whose
positive contribution smoothes out the expected
statistical estimations for cold spots in the Planck
CMB maps.

Verkhodanov O.V., Mayorova E.K., Zhelenkova O.P.,
Khabibullina M.L., Soloviev D.1., Parijskij Yu.N.

SEARCH FOR VARIABLE SOURCES IN
RATAN-600 SURVEYS OF 1980-1994

The search for variable objects in the surveys of
1980-1990 in the right ascension band 2"< RA< 6" at
the frequency 3.94 GHz was continued (SAO RAS
Report 2011, p. 73; SAO RAS Report 2012,
p.75-76). 195 radio sources were selected, the flux
densities of only 145 of them being obtained from
two or more surveys. To test them variability we
made qualitative estimations of the variability
indexes. In 15 objects the long-variability index
turned out to be positive (V >0). If estimation of
variability of these sources invokes data on flux
density in the survey of 1980 by other authors, then 8
sources turn out to be reliably variable.

The light curves and spectra were built for sources
with the positive index of long-term variability. Their
optical identification was carried out.

Majorova E.K., Zhelenkova O.P., Temirova A.V.
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HNCCJIEJOBAHUSA NEPEMEHHOI'O
PAJUON3JTYUYEHUSA MUKPOKBA3APOB

C 1enblo BBISBICHUS CTPYIHOI aKTUBHOCTH U CBSI3HU €€ C
IIpOIleCCaMHU AKKPELUH Ha PENIITUBUCTCKHE KOMIIOHEHTHI
Ha ceBepHOM U 10kHOM cekTopax PATAH-600 =Ha
gactorax 4.8, 8.2, 11.2 wm 21.7 ITu BemonHsAiIcS
€)KEIHEBHBII MOHHUTOPHHI BBIOOPKH MHKPOKBa3apoB H
SIPKUX KBa3apoB C IUIOCKAMH CHEKTPAMH, KOTOpPBIEC €Ile
HCTIONIB30BANINCH ISl TOUHOH KalnOpOBKH.

SAO RAS REPORT 75

STUDY OF VARIABLE RADIO EMISSION OF
MICROQUASARS

To reveal the jet activity and its relation with the
process of accretion on relativistic components, the
daily monitoring at frequencies 4.8, 8.2, 11.2 and
21.7 GHz on the northern and southern sectors of
RATAN-600 was carried out of a sample of
microquasars and bright quasars with flat spectra
which were also used for precise calibration.
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Puc. 46. Kpusvie bnecka SS 433 na pasnvix yacmomax ¢ 15.02.2013 2. no 14.11. 2014 2. B meuenue 640 uzmepenuii
3ape2ucmpuposanvl nepuoobl APKUX ONMULECKU MOHKUX PAOUOBCHbIULEK U NEPUOObL CNOKOUHO20 COCMOSHUA, KO20d

usMeHenuss nomokoa ne npegviuanu 10%.

Fig. 46. The light curves of SS433 at different frequencies from 15 Feb. 2013 to 14 Nov. 2014. During 640
measurements there were the periods of bright optically thin radio flashes and the periods of quiescent state, when

the flux change did not exceed 10%.

B 2014 r. mpoemeHo 2500 wHaOmoneHHWH cemH
MUKpoKkBazapoB u 30 kBazapoB Ha 2-4 4yacroTax
OJIHOBPEMEHHO. Cpennss TOYHOCTh U3MepeHuit

IUTOTHOCTH IIOTOKAa COCTaBiseT 3-7% B 3aBUCHMMOCTH OT
avaria3oHa “u ﬂpKOCTI/I HNCTOYHHUKA. HOCTpOCHBI KpI/IBBIe
OyecKka W/MIM MTHOBEHHBIE CIIEKTPHI.

Muxpoxeazap SS 433. B teuenne 2013-2014 rr. (Ortuer
CAO PAH 2013, c. 79-80) misi oObeKkTa MPOBOIHIHCH
©KEeCYTOYHbIC U3MEPEHHs Ha YeThIpex yacToTax (puc. 46).
[To 3TuM naHHBIM BrIEPBBIE IPOBEIECHO CPAaBHEHHE KPUBBIX
6necka SS 433 ¢ HaOMIOAEHWSAMH, IOJYYCHHBIMH Ha
Hu3kux yacrorax (140 MI'u, LOFAR).

OTMeueHa KOpPEIAIus - YeM BBIIIEe ITOTOKHA Ha BRICOKUX
4acTOTaxX, TEM BBINIE OHW W B ONTHYECKH TOJCTOH YaCTH
cnektpa Ha 150 MI'm. Kaxkmas Bcmeimka Xopormro
ONMCBHIBACTCSI  KPAaTKOBPEMEHHOH  (MEHbBIIE  CYTOK)

In 2014 2500 observations of 7 microquasars and
30 quasars were observed at 2-4 frequencies
simultaneously. The average measurement precision
of flux densities is 3-7% depending on the source
range and brightness. The light curves and/or instant
spectra were built for all sources.

The microquasar SS 433. During 2013-2014 (SAO
RAS Report 2013, p. 79-80) the object was measured
at four frequencies every day (Fig. 46). The SS 433
light curves from these data were first compared with
observations  obtained at low frequencies
(140 MGHz, LOFAR).

The correlation was noticed: the higher is the flux
at high frequencies, the higher it is in the optically
thick part of spectra at 150 MHz. Each flash is
described well by a short (of duration less than a day)
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reHepauueil peNsiTUBUCTCKUX JJIEKTPOHOB B  CIYCTKE
BEIIECTBA, JABIKYIIETOCS OT OOBEKTa, C MOCIEAYIOUICH
penakcanueil paauonsnydeHus B reueHuel0-15 nueit.
Tpywkun C.H., Huoxcensckuit H.A., Ivioynee ILI.,
Topanckuii B., @aépuka C.H. u op. Astronomer's Telegram
6492 (2014); Astronomer's Telegram 6364 (2014).

Mukpokeazap Cyg X-3. B teuenme 2014 1. 00BEKT
HaxXOJWJICA B OTHOCHUTEIBHO CIIOKOWHOM COCTOSTHHH, HE
OBLTO HU OJHOI BCIIBIIIKY sipye 1 SH.

2014
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generation of relativistic electrons in a matter blob
moving from the object with subsequent relaxation of
radio emission during 10-15 days.

Trushkin  S.A., Nizhelskij N.A., Tsybulev P.G.
Goransky V., Fabrika S.N. et al. Astronomer's Telegram
6492 (2014); Astronomer's Telegram 6364 (2014).

The microquasar Cyg X-3. During 2014 the object
was in a relatively quiescent state. There were no
flashes brighter than 1 Jy.
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Puc. 47. Kpusvie bnecka Cyg X-3 6 cnokoiinom cocmosinuu 6 meuenue gespans - nosaops 2014 2. Munu-eécnvluku
okono MID 56960 coeracyemcs ¢ kpamkopemeHHbIM NEPeX00OM 6 SUunep-MacKoe pPeHmeeH08CKoe COCMOSHUE No

Oannwviv SWIft/BAT.

Fig. 47. The light curves of Cyg X-3 in the quiescent state during February-November 2014. A mini-flash near
MJD 56960 agrees with a short-term transition to a hyper-soft X-ray state by Swift-BAT data.

Onu3o01s! crokoiHOro paguonsnydeHus Cyg X-3 Moryr
OBITH CBSI3aHBI C B3aUMO/ICHiCTBHEM BHIOpPOCA BEIIECTBA M3
aKTHBHON 00JIaCTH M OKpY»KaloIIel cpelbl CpaBHUTEIHHO
OJIM3KO OT aKKPEIMOHHOTO JHCKa, BO3MOXKHO Ha I'paHHUIle
kopoubl (Otuer CAO PAH 2012, c¢. 73). Takum o6pa3zom,
HaOmofaeTcss  MOCTOSIHHO — JICUCTBYIOIIMH — TeHepaTop
PENATHBUCTCKUX 4YacTHIl Ha TpaHUIE KOPOHBI, TaK
Ha3bIBAEMbII «KOMIAKTHBIN JKET.

Bnepeble B 3TOM  CHOKOMHOM cTaguu  yJaJloCh
OOHApY)XUTh 3HAYNMYIO TIEPHOIMYECKYI0 MOIYIISIHIO
pamuonsnydenust ¢ mnepuogom 12.8+0.2 ams. ITlepuon
XOPOIIIO BBIABISETCS HAa KPHUBBIX OeCKa BCEX YAaCTOTHBIX
JIMATa30HOB W TMOATBEepKAaercst  maHHbiMH  Swift.
BeposiTHast mpuposa 3TOW MOAYNSIMM — TpeLeccus
aKKpPELIMOHHOIO0  JMCKa, KOTopas B CBOIO OdYepenb
BBI3BIBAET TOKaYMBAaHNE OCHOBAHMUS CTPYHHBIX BEIOPOCOB.
IMpu ananmze panaeix PATAH-600 u Swift mexny
PEHTT€HOBCKHM MIOTOKOM u paaron3TydeHuEM
oOHapyxeHa oTpuIareibHas Koppemsnus. OmHaKo, MpH

The episodes of quiet radio emission of Cyg X-3 can
be related to interaction between ejection of matter
from an active region and the environment relatively
close to the accretion disk, probably at the corona
boundary (SAO RAS Report 2012, p. 73). Thus, we
observe a permanently operating generator of
relativistic particles at the corona boundary, so called
«compact jet».

We first in this quiet stage succeeded in detecting a
significant periodic modulation of radio emission
with the period 12.8+0.2 days. The period is detected
well in light curves of all frequency ranges and is
confirmed once more by simultaneous data from the
Swift satellite. The probable nature of this
modulation is a precession of the accretion disk,
which, in turn, induces the rocking of the jets’ base.
In the analysis of RATAN-600 and Swift data, a
negative correlation between the X-ray flux and radio
emission was detected. However, at the transition
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Iepexofe OT TMOYTH HYJIEBOTO YPOBHS pPEHTIEHa K
JIETEKTUPYEMBIM 3HAUCHHSM BO3HHKAET PE3KUIl IOIBEM
paauonioToka (MHHH BembImikd). Kak panee Hamm OBLITO
00HapyKEHO, YTO Mepej MOIIHOW paJMOBCIBIIIKONH €CTh
nepuon 10-20 nHe# Tak HA3bIBAEMOTO «THIEP-MSATKOIO»
COCTOSIHUSL CHCTEMBI, KOTJa MOTOK >XECTKOI'O PEHTreHa
ONMM30K K HYNIO, a YpOBEHb MSTKOTO PEHTTCHOBCKOTO
U3ITY4EeHUsI JOBOJIBHO BBICOK. OJHAKO, TAKOTO COCTOSTHUS
He Habmroganock B cucteme Cyg X-3 ¢ 2009 r. (puc. 47).
Tpywixun C.A.

Mukpokeazap LSI+61d303. B 2014 r. mpoBomuics
MOHHMTOPHHT MHKpOKBasapa W y-ucrounmka LSI+61d303
Ha yacrorax 4.8 u 11.2 T (puc. 48).
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from the almost zero level in X-ray to detectable
values, a sharp increase of radio flux appears (mini
flashes). As we detected previously, before a
powerful radio flash there is a period of 10-20 days
of so called «hyper soft» state of the system when the
flux of hard X-ray is close to zero, and the level of
soft X-ray is rather high.

However, such a state was not observed in the system
Cyg X-3 from 2009 (Fig. 47).

Trushkin S.A.

The microquasar LSI+61d303. In 2014 the
monitoring of the microquasar and y-ray source
LSI+61d303 was carried out at the frequencies 4.8
and 11.2 GHz (Fig. 48).
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Puc. 48. Kpusvie bnecka LSI+61d303 ¢ meuenue oessimu opoumanvhsvix nepuodos 080UHOU CUCTEeMbl, COCMOsuel
u3 Be-36e30b1 u pensmueucmckoco o00vekma (4epHoli Obipbl Ul HeUmpoHHOU 38e30bl). OmmeueHvl Gaszvl

opbumanvnoeo nepuooa 0.6,
Gopmuposanue persimusUCmcKo20 CmpyiHozo 8blopocd.

nocile  Komopbwlx npoucxodﬂm paduoecnbzuﬂcu,

AsjiAowmueci creocmesuem

Fig. 48. The LSI+61d303 light curves during nine orbital periods of the binary system consisting of a Be star and a
relativistic object (a black hole or a neutron stars). The phases 0.6 of the orbital period are marked followed by

radio flashes induced by formation of a relativistic jet.

ITo cpemHeir opOuTaNbHONW KPHBOHM OJlecka yCTaHOBJIECHO,
YTO PAAUOU3IYYCHUEC BCIBIIIKU OBOJJOIUOHUPYET OT
ONTUYECKHU TOJICTOTO COCTOAHHA K OINTUYECKH TOHKOMY
COCTOSIHHIO, KOT/Ia CIEKTPAJIbHBIA MHAEKC JOCTUraeT
MaKCHMAaJIbHOTO OTpHuartenbHoro 3HadeHus -0.55, 3atem
panvou3IlydeHre TTOCTEIIEHHO BO3BpAIaeTcs K ITIOCKOMY
CHEKTpY C HYyJEBBIM HHJIEKcoM. Bce 310 Xopomio
COOTBETCTBYET OHBOJIOLUUHM CHHXPOTPOHHOTO W3IIyYCHHUS
pu OJTHOKPAaTHOM  TeHepauuu  PEeIITHBHCTCKHUX
9JIEKTPOHOB U MOCJIEAYIOLIETO PACIIMPEHHUS 3TOTO 00IaKa.
BriepBrie ymanoch onpenenuTh NMEPHOA PaJHOBCIIBIIIEK,
KOTOPBIiA OKazascs paBHbIM 26.62+0.05 ausm (puc. 49).

From the average orbital light curve it was
established that radio emission of a flash evolves
from the optically thick state to the optically thin one
when the spectral index achieves the peak negative
value -0.55, then radio emission gradually returns to
the flat spectrum with the index equal to zero. All
that corresponds well to the evolution of synchrotron
emission during a single generation of relativistic
electrons and subsequent expansion of this cloud.

We first succeeded in determination of the radio flare
period. It turned out to be equal to 26.62+0.05 days
(Fig. 49).
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Fig. 49. The average light curves over 8 periods (left) and the spectral index of LSI+61d303(right).

DTO COOTBETCTBYET paHee HaiJIeCHHOMY OpOWUTaIbHOMY
nepuony cucrtemsl 26.5 nug. IlpaBma, B oTauume OT
pabotet Maccu u gap. (2013), xpome 3TOil OCHOBHOM
rapMOHMKH HE OOHApy)KeHO OMEHHH C MepUOIMYHOCTHIO
ONMM3KYI0 OCHOBHOMY IIEpHOIY, KOTOpas Moria Obl
OTBEYATh 32 MPELECCHOHHOE IBIKEHUE CTPYH.

Eme oTMeueHO 3aMeTHOE CMEIICHHE MOMEHTOB
MakCHMyMa paJHONOTOKAa MO Mepe H3MEHEHHUs (asbl
cBepxopbuTanpHOro 4.6-merHero mnepuoxa. OmHAKO 3TH
MOMEHTHI HE COOTBETCTBYIOT pacueraM ['peropu (2002) u
Maccu (2013), To ecTh MOXHO MPEANOJIOKUTH, HUTO
CBEPXOpPOUTANBHBIA  MEPUOJ, MPOJOIKUTEILHOCTRIO B
1667 160 MeaneHHO MeHseTcs, MO0 H3HAYANBHO
OTIpe/ieNIeH C HeAOCTATOUHON TOYHOCTBIO.

Tpywxun C.A.

BBICTPAA NEPEMEHHOCTb MA3EPOB OH B
TYMAHHOCTH W3

3aBepiieH TpeXJETHUM IMKI HaOmogeHui (32-m
pannoteneckon, Ksazap-KBO, Cgetnoe) mazepoB OH B
XOpOIIO M3BECTHOH 00macTH 3Be3000pa3oBaHUS B
tymanHoctt W3 (Otuer CAO PAH 2012, c. 76).
Oxazanoch, 9TO HaMOONBIIYI0 AaKTUBHOCTH IIOKa3ania
00J1acTh M3MYYCHUST HA Jy4eBOM ckopoctu —46.2 km/c Ha
gacrore 1665 MI'm B 12.2011-03.2012 rr. 3arem 3Ta
00J1aCcTh aKTHBHOCTHU HE TIPOSBIISLIA.

OOHapy»XeHO HECKOJIbKO Bcmblmiek wu3imydenunss OH,
HauOoiee BreyaTisIomas M3 KOTOPHIX  ITPOM30ILIA
23.01.2012 r. B 3TO BpeMs HMHTEHCHBHOCTb H3IIy4YEHUS
yBeIUUMIach NpuMepHoO B 7 pa3 3a BpeMs 90 cekyHn, a
3aTeM ymasa Jio PEeXKHEro YpOoBHsI.

Crosib  OBICTPOTO W MOIIHOTO W3MEHEHHWS CHUTHaIa
mazepoB OH wHurae ©e HaOmonmanock. I[lpu  Takom
XapaKTepHOM BpEMEHHM M3MEHEHHUs] CHr'Hala OIleHKa
JIMHEIHOTO pa3Mmepa 00JACTH Ma3epHOr0 M3JIy4eHHs II0
myay 3penust coctasisier 0.18a.e. wim npu cdepudeckoit
CUMMETPHHU yrioBoit pasmep cocrasiser 0.001".
OueHka SPKOCTHOM TeMIlepaTypbl 3TOH JeTald JaeT
ko3 buIMenT yertenus Masepa mopsaka 10°,
Tocauunckuii U.B., I penxos C.A., Unamos A.B., Paxumos U.A.

It corresponds to a previously found orbital period of
the system of 26.5 days. But, as distinct from the
paper by Massi et al. (2013), beside this basic
harmonic, we found no pulsations with a period close
to the basic one, which could be responsible for the
precession motion of jets.

Also, a noticeable shift of the radio flux maximum
moments with the change of the super orbital 4.6-
year period was noted. However, these moments do
not agree with calculations by Gregory (2002) and
Massi (2013), i.e. one may assume that the super
orbital period of the duration 1667° either changes
slowly, or was determined initially with an
insufficient precision.

Trushkin S.A.

FAST VARIABILITY OF OH MASERS IN THE
NEBULA W3

The 3-year cycle of observations (32-m radio
telescope, Kvasar-KVVO, Svetloe) of OH masers in
the well-known region of star formation in the W3
nebulae was completed (SAO RAS Report 2012, p.
76). The maximum activity was demonstrated by the
region of emission at the radial velocity —46.2 km/s
at 1665 MHz in 12.2011-03.2012. After that, this
region did not show any activity.

Several flares of OH emission were detected, the
most impressive of which occurred on 23.01.2012.
At this time the emission intensity increased
approximately 7 times during 90 seconds, then fell to
the previous level.

So fast and powerful change of the OH maser
signal was never observed. With this characteristic
time of signal change, the estimation of linear size of
the maser emission region along the line of sight is
0.18 a.u., or, with the spherical symmetry, the
angular size is 0.001”. The estimation of the
brightness temperature of this detail gives the gain
factor of order 108,

Gosachinsky 1.V., Grenkov S., Ipatov A.V., Rakhimov I.A.
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KOPPEJISIUA M3JIYYEHUS BJA3APOB B
IT'AMMA U PAINO JUAITA3OHAX

C wucnons3oBaHueM pgaHHelx PATAH-600 u nepsoro
katanora Fermi (1FGL) wuccrnenoBanack B3auMOCBSI3b
panvoM3IIydeHUs] C W3IY4YEHHEM B Y-IUaNa3oHE Ul
BeIOOpKH 123 GmasapoB - FSRQ (flat spectrum radio
quasar) u marneptun (oobexroB Trma BL Lac).
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OOHapyxkeHa 3HAYUTEIIbHAS KOPPEISALHS PAJHOU3ITYUCHUS
Ha yacrorax 2.3-4.8ITu c¢ y-uznydyenuem B 0.1-1 5B
JIUarna3oHe s JanepTun, B To Bpems kak anst FSRQ
KO3 PHUIUEHT KOPPEISAIHH OKA3aJICsS MEHBIIIE U COCTABHUI
0.2-0.3 (puc. 50).

[MoaTBepxnatoTcsi BEIBOJBI O B3aUMOCBSI3H M3JIyYCHUH B Y
U paJiio Uana3oHax Juis 01a3apos.

Mygaxapoe¢ T1.B., Comnukxoséa I0.B., 3Ipkenos
Munzanues M.I. Acmpocus. 6roinremens 69, 283 (2014).

AK.,

MOHUTOPHHI J0010+1058

IpoBenen ananu3 ganHbix 13-nmetHero (2000-2013 rr.)
MOHHTOpHHTA paguouncToununka JO010+1058 (Mrk 1501)
Ha MATH YacToTax B muamazone 2.3-21.7 I'Tu. Mcmons3ys
ABTOKOPPEISIHOHHBIC (DYHKI[HH, OMPEIEICHO CpeaHEe
XapaKTepHOE  BpeMsl  BCHBIMEK T~ 1.55+0.1 rona,
OJMHAKOBOE Ha BCEX IISITH YaCTOTaX.

OTO HmaeT JNWHEHHBIE pa3Mephl U3Mydaromeid obmactu 6e3
yaera yrima 3peHus R=~048 nc (wm 0.28 mas) u
sprocTHyio Temmeparypy 0.6-6.5x10"K ma wuacrorax
21.7-2.3 TTn. Ha gacrorax Bemie 2.3 T cymectByer
BTOpOE XapakTepHOe BpeMs Tao~ 0.6 roza.
Kpocckoppensiuonsabie QyHKIH, TOCTPOCHHBIE TI0 BCEM
JAHHBIM  TOKAa3aJld CpeaHee BpEMsS  3ama3iblBaHHS
BCIIBIIIEK 110 OTHOINeHMIo0 K yactore 21.7 I'Th ma 150,
210, 270 u 390 gmeni gns 11.2, 7.7, 4.8 u 2.3 ITm,
COOTBETCTBEHHO. MHIEKCHI IEPEMEHHOCTH Ha YacTOTax
2.3-21.7 ITT1 cocrasunu 0.55, 0.70, 0.77, 0.84 u 0.88.
3aBHCHMOCTh HMHICKCOB IIEPEMEHHOCTH OT YAaCTOTHI
amNMpoOKCHUMUpPYETCs Mapaboioii ¢ MaKCHMyMOM Ha
30ITm. 3aBHCUMOCTE MaKCHUMAaJIbHOT'O rnepermnaja
IDIOTHOCTH  IOTOKa 3a 13 J1ler OoT  4acTOTHI
aIIPOKCUMUPYETCS ¢dyHKIMEH ASma=v . B
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CORRELATION OF BLAZAR EMISSION IN
GAMMA-RAYS AND RADIO

Using RATAN-600 data and the first Fermi catalog
(1FGL) the relation between radio and vy-ray
emissions was investigated for a sample of 123
blazers — FSRQs (flat spectrum radio quasar) and
type BL Lac objects.

Puc. 50. Habmoodaemass roppensiyus  usiyyeHus
bnazaposé 6 y u paouoouanazoHax (no OaHHbIM
PATAH-600 u  Fermi-LAT).  Kosgpguyuenm
xoppensyuu  Cnupmana p=0.88 npu  yposue
suayumocmu 99%.

Fig. 50. The observed correlation of emission of
blazers in gamma-rays and radio (from RATAN-600
and Fermi-LAT data). The Spearman correlation
coefficient is p=0.88 at the significance level 99%.

A considerable correlation between radio emission at
the frequencies 2.3-4.8 GHz and y-ray emission in
the range 0.1-1 GeV was detected for BL Lac
objects, whereas for FSRQ the correlation coefficient
turned out to be only 0.2-0.3 (Fig. 50).

The conclusion about relation between gamma-ray
and radio emissions for blazers is confirmed.
Mufakharov T.V., Sotnikova Yu.V., Erkenov AK.,
Mingaliev M.G. Astrophys. Bull. 69, 266 (2014).

THE MONITORING OF J0010+1058

Results of the 13-year (2000-2013) monitoring of
the radio source J0010+1058 (Mrk 1501) at five
frequencies in the range 2.3-21.7 GHz were
analyzed. Using the autocorrelation function, the
average characteristic time of flares was determined
as Tuef ~ 1.5540.1 years, identical in all frequencies.
This gives the linear size the emitting region R ~ 0.48
pc (or 0.28 mas) and the brightness temperature
0.6-6.5x10™K and the frequencies 21.7-2.3 GHz.

At the frequencies higher than 2.3 GHz there is the
second characteristic time t,.s~ 0.6 years.

The cross-correlation functions built by all data
showed the average time of flare lag relative to the
frequency 21.7 GHz equal to 150, 210, 270 and 390
days for 11.2, 7.7, 4.8 and 2.3 GHz respectively. The
variability indexes at the frequencies 2.3-21.7 GHz
were equal to 0.55, 0.70, 0.77, 0.84 and 0.88.

The frequency dependence of variability indexes is
approximated by parabola with a peak at 30 GHz.
The frequency dependence of the maximum
difference of flux density during 13 years is
approximated by the function AS..=v®. In the
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HCCIEIYyeMOM JHama3oHe HE JOCTUTACTCS ONTHYECKH
TOHKast OOJIaCTh CIIeKTpa yZHapHOH BOJHBL CIIEKTpHI,
MIOJTyYICHHBIC B pa3Hble (pa3bl aKTHBHOCTH KPUBOW OJecka,
MIOJTBEPIKAAIOT MOJIENTh pasBUTHUS BCIIBIILIEK
COOTBETCTBYIOIINE MOJIENM, B KOTOPOH NEPEeMEHHOCTh
€CTh pe3yJbTaT O3BOJIOIHMM YAAPHOW BOJHBI B JUKETE
panToOMCTOYHHUKA.

Topwxos A.I'., Konnuxosa B.K., Munzanuee M.I.

BLCAT - MHOT'OYACTOTHBIN KATAJIOT
U3MEPEHU OBBEKTOB TUIIA
BL LACERTAE HA PATAH-600

2014

SAO RAS REPORT

range under investigation the optically thin part of
the shock wave spectrum is not achieved. Spectra
obtained in different phases of activity of light curve
confirm the model of flare evolution corresponding
to the model in which the variability results from
evolution of the shock wave in the radio source jet.

Gorshkov A.G., Konnikova V.K., Mingaliev M.G.
BLCAT - A MULTI-FREQUENCY CATALOG

OF MEASUREMENTS OF BL LACERTAE
TYPE OBJECTS WITH RATAN-600

RATAN-600 multi-frequency data for the BL Lac objects

BLcat Edition 1.1, October 2014

M.G. Mingaliev, Yu.V. Sotnikova, R.Yu. Udovitskiy, T.V. Mufakharov, E.Nieppola, and A.K. Erkenov
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Puc. 51. HnmepaxmusHulii se6-unmepdhetic kamanoea BLcat.

Fig. 51. The interactive web interface of the catalog BLcat.

Ha ocuoBe MuHorometHux HaOmronenuii Ha PATAH-600
CO3/IaH KaTaJor U3MEPEHHUI PaJNONOTOKa 0OHEKTOB THIA
BL Lac, ornmuuTenpbHOH  OCOOCHHOCTBEIO  KOTOPOTO
SIBIIICTCS.  OJTHOBPEMCHHBIC H3MEPEHHUS Ha HECKOJbKUX
gactotax (1.1, 2.3, 4.8, 7.7, 11.2 u 21.7 I'Tu). Cnucok
00BEKTOB

U HaOMIOJATeNbHBIM MaTepHag 10 HUM
ITOCTOSTHHO JIOTIONTHSIETCS (puc. 51). BozmosxHO
UCIIONB30BaHHE BLcat JUIst CTaTHCTHYECKUX

HCCIIEIOBAaHUIM TaKOro TUIA AaKTUBHBIX SAEp TaJaKTHK,
BKJIIOYasl IEPEMEHHOCTD U IBOJIOLUIO PaIUOCIEKTPOB.
Karaunor pasmenieH Ha http://www.sao.ru/blcat.

Munzanuee M.I'., Comnuxosa IO.B., Yoosuuxui P.IO.,
Myegaxapos T.B., Ipkenoe A.K.

On the basis of long-term RATAN-600 observations
a catalog of measurements of radio flux from type
BL Lac objects was compiled with a distinctive
feature of simultaneous measurements at several
frequencies (1.1, 2.3, 4.8, 7.7, 11.2 and 21.7 GHz).
The list of objects and their observational data are
supplemented regularly (Fig. 51).

One can use BlLcat for statistical study of active
galactic nuclei of this type, including variability and
evolution of radio spectra. The catalog is here:
http://www.sao.ru/blcat.

Mingaliev M.G., Sotnikova Yu.V., Udovitsky R.Yu.,
Mufakharov T.V., Erkenov A.K.
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UCCJEJIOBAHUS
COJHIIA

HAPAMETPbI ATMOC®EPBI AKTUBHOM
OBJIACTH HA OCHOBE COIIOCTABJIEHUSA
MOJIEJIbHBIX PACUETOB 1 HABJIIOJEHUM
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STUDY
OF THE SUN

ATMOSPHERE PARAMETERS OF AN
ACTIVE REGION BY COMPARING MODEL
CALCULATIONS AND OBSERVATIONS
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Puc. 52. Mooenuposanue mpex akmuenwvix oonacmeu. AO 11312 (kpachvle munuu): nepexoonas 3ona 1200-1700 km
(momwuna 500 km), memnepamypa HudicHell KOpOHbL T = 10°K; AO 11899 (cunue aunuu): nepexoouas soua 1300-
2400 xm (momwyuna 1100 km), T=1.7x10°K; AO 11289 (3enenvie aunuu): nepexoonas zona 1500-2800 km (morwuna

1300 km), T=2.2x10°K.

Fig. 52. The modeling of three active regions. 40 11312 (the red lines): the transition zone 1200-1700 km (the
thickness 500 km), the temperature of the lower corona T = 10°K; 40 11899 (the blue lines): the transition zone
1300-2400 km (the thickness 1100 km), T=1.7x10°K; AO 11289 (the green lines): the transition zone 1500-2800 km

(the thickness 1300 km), 7=2.2x10° K.

C HCHOJB30BAaHHMEM  PEKOHCTPYKIUH  HETMHEHHOIO
0eccHIOBOTO MAarHWUTHOTO IIOJISi, BOCCTAHOBJIEHHOTO IO

¢dorochepHbIM HAOJTI0ICHUSIM (SDO/HMI),
PacCUMTHIBAINCH MOJENH CONHEYHOH armocdepsl, B
KOTOPBIX B  LIHPOKHX  IpeieliaXx  BapbHPOBAINCH

MTOJIOXKCHHUE W TOJNIUHA aKTUBHOW 00JacTH, TeMIepaTypa
Y KOHLEHTpaIUs 3JIEKTPOHOB B HW)XKHEW KopoHe. Pacuer
CpaBHUBAJICS C  HaONIOJICHUSAMH, W  BBEIOMpaNHChH
napameTpsl aTMochepsl, IPU KOTOPBIX PacUeTHBIE CKAHBI
U CHEKTpPhl TIOTOKOB B  HaWOONBIIEH  CTelneHu
cooTBeTcTBYIOT ckaHamMm PATAH-600. Pesynbrats
MOJIEITUPOBAHMS TTOKas3au (puc. 52):
® HaJl aKTUBHOHN 00JIACTHIO TIEpeX0IHAS 30HA HAUMHACTCS
Ha JOCTaToyHO HM3KUX BbIicoTax (1200-1500 kM) mo
CpaBHEHMIO cO CHOKOWHBIM CoOJHILEM, Ui KOTOPOTo
HIDKHSIS TPaHUIA repexoaHoit oomactu 2200-3500 kwm;
e TOonNmMHAa nepexoaHod 3o0HBl 500-1300 kM, T.e.
TeMIleparypa BO3pacTaeT JOCTaTOYHO IUIABHO IO
CPaBHEHMIO C MOJCISIMU aTMOC(EpPHl ISl CIOKOWHOTO
Cogniia.

Using reconstruction of a nonlinear force-free
magnetic field restored by SDO/HMI observations,
we calculated different models of the solar
atmosphere in which the location and thickness of the
active region, as well as temperature and electron
density in the lower corona varied over a wide range.
The calculated radio emission was compared with
observations, and the atmosphere parameters were
chosen at which the computed scans and flux spectra
correspond the best to RATAN-600 scans.

Results of the modeling have shown the following

(Fig. 52):

e over the active region the transition zone begins at
a rather low height (1200-1500 km) in comparison
with the quiet Sun for which the lower boundary
of the transition area is 2200-3500 km;

e the thickness of the transition zone is
500-1300 km, i.e. temperature rises rather
smoothly in comparison with atmosphere models
for the quiet Sun.
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C TOMOIIBIO 3TOTO METOAA IOATBEP)KACHO OIYyCKaHWE
KOpPOHBI HaJl IITHOM. BenmdmHa omyckaHHS 3aBHCHT OT
pasMepa ISITHa ¥ BEIWYMHBI MarHUTHOro nosd. TommuHaa
MIEPEXOJHOM 30HBI «XpoMochepa-KOpoHa» UMEET pa3Mephl
or 500 kM go 1000kM, dYro HPOTUBOPEUUT
NIPEACTaBICHUSIM 00 Y3KOH IIepeX0aHON 30HE.

Cmynuwun A.I'., Bozoo B.M., fcnos JI.B.

U3MEPEHUE MATHUTHBIX OJIEA HATEH
HA JIBYX BBICOTAX
B HUJKHEN KOPOHE COJIHIIA

2014

SAO RAS REPORT

Thus, this method confirmed that corona goes down
over a spot. The value of the lowering depends on the
spot size and the value of magnetic field. The
thickness of the transitional zone «chromosphere-
corona» is from 500 to 1000 km, which contradicts to
the idea of a narrow transition zone.

Stupishin A.H., Bogod V.M., Yasnov L.V.

MEASUREMENT OF MAGNETIC FIELD OF
SPOTS AT TWO HEIGHTS
IN THE LOWER CORONA OF THE SUN
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Puc. 53. Oyenku eenuyunbl MACHUMHO20 NOJIL NO CHEKMPAM 0- U e- Mo0. Domocgheproe 3naueHue MaKCUMaiIbHO20
maenumnoeo noasi 6 namue ARI1312 cocmasuno H =2300 I'c. ITnowaow namua - 210 mon (Mumiuonnas 0ous
suoumou nogepxnocmu Connya). B paouo:Hs=3=1740 I'c, Hs= =2050 Ic.

Fig. 53. Magnetic field was estimated from spectra of the o- and e- modes. The photosphere value of the maximum
magnetid field in the spot AR11312 was H =2300 Gs. The spot area is 210 millionth of the Sun's visible surface. In

radio: H;-3=1740 Gs, Hs-,=2050 Gs.

I[To  chnekTpanbHO-TIONSPU3AIMOHHBIM  HAOJIOIEHUSM
(PATAH-600) B MHKpPOBOJHOBOM JMana3oHe BOJH
pa3paboTaH MeTOI W3MEpEHUs MAarHUTHBIX TOJEU IATCH
Ha JBYX BbIcOTax HIKHEH KopoHbel CosHua. st 3THX
nenei HCTIONB3YIOTCS JeTalbHEIe CHEKTPHI
MOJISIPU30BAaHHOTO H3IyYeHHS OOBIKHOBEHHOH MOJBI H
HEOOBIKHOBCHHOW MOJBI JIOKaJhbHOTO WCTOYHUKA Haj

MSTHOM. PerucTpupyroTcs MakcUMalibHble —3HA4YeHUs
MarHUTHBIX TOJIE NMPU MPOHUKHOBEHHU UX OT CIOEB C
XpOMOC(EepHBIMH TeMIepaTypaMu B obnacTh

KOPOHAJIBHBIX TeMIlepaTyp. IIpu 3ToM ciou, n3mydaronie
OOBIKHOBEHHYIO MOJly, pAacIlOJIaTalOTCsi HIDKE CIIOEB,
TeHEPUPYIONINX HEOOBIKHOBEHHYIO MOIY. BennuuHbI
MarHUTHBIX TIIOJICH, W3MEPEHHBIX B MHKPOBOJIHOBOM
JMamasoHe, B CpeqHeM HIKe (OTOC(EepHBIX 3HAYCHUN Ha
20% g HeoObIKHOBEHHOM Moxbl W Ha 10-15 % misa
00ObikHOBeHHOUM  Moabl  (puc. 53).  ComocraBienue ¢
JMAHHBIMH (DOTOC(EpHBIX MATHUTHBIX H3MEPEHUH IaeT
BO3MOXKHOCTh ~ IIOCTPOCHHSI ~ KOPPEKTHOH  MOJeH
MarauTocepsl Haj MATHOM.

boz00 B.M., Ilemepoea H.I'.

From spectral-polarization observations in the
microwave range with RATAN-600, a method was
developed for measurement of magnetic field of
spots at two heights of the lower corona of the Sun.
For this purpose one uses detailed spectra of
polarized emission of the ordinary mode and
extraordinary mode of a local source over a spot.

We register maximum values of magnetic fields
when they penetrate from layers with chromosphere
temperaure to the region of corona temeperature.

As this takes place, the layer emitting the ordinary
mode are lower than the layers generating the
extraordinary mode. The values of magnetic field
measured in the microwave range are lower, on the
average, than the photospheric values by 20% for the
extraordinry mode and by 10-15% for the ordiary
mode  (Fig. 53). Comparison with data of
photospheric magnetic measurements allows us
making a correct model of magnetosphere over a
spot.

Bogod B.M., Peterova N.G.
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BA3A HABJIOJATEJIBHBIX JTAHHBIX ITO
MHOT'OBOJIHOBBIM
CIIEKTPAJIBHO-ITOJIAPU3AIITMOHHBIM
HABJIIOAEHUAM

IIpoBenen OOJIBIION LUKII MHOT'OBOJTHOBBIX
HaOmoxernuit  (6omee 4000) B MHOrOa3WMyTaJIEHOM
pexxume Ha PATAH-600. [To pesynbraTam HaOIFOACHHIA
HPOJOJDKACTCS HAaIoJHCHUE 6a3bl JaHHBIX
MHOT'OBOJIHOBBIX HaOmroneHnii B auamnasone 3-18 I'T. C
ee MCIOJIb30BAaHUEM IPOBECHA JUATHOCTHKA BCIIBIIIEK 10
kputeputo Tanaku-ExHoMe u ero mogudukaiuii (puc. 54).
Kputepuit yaoBneTBOpUTENbHO paboTaeT sl MOIIHBIX
BCOBIIIEK W TNPOTOHHBIX  coObiTuit. Ha  caiite
http://www.spbf.sa0.ru quarsocTuka mo 3ToMy KpUTEpHIO
OCYIIECTBIISICTCS. B aBTOMaTH4YeCKOM pexxume. Tosbko Ha
caifite http://www.sao.ru/hg/sun/ BemyTcst peryispHbie
W3MEpEHHsI BEIUYUHBI KOPOHAIBHOIO MAarHUTHOTO ITOJI
JUISL BCEX aKTHBHBIX o0JiacTeil Ha JJUCKe.
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A DATABASE OF MULTIWAVE AND
SPECTRAL-POLARIZATION
OBSERVATIONS

A large cycle of multiwave observations (more

than 4000) in the multi-azimuth mode of
RATAN-600 was carried out. Results of observations
keep supplementing the database of multiwave
observations in the range 3-18 GHz, which was used
for diagnostics of flares by the Tanaka-Enome
criterion and its modifications (Fig. 54).
The criterion is satisfactory for powerful flares and
proton events. In the site http://www.spbf.sao.ru the
diagnostics by this criterion is fulfilled in the
automatic mode. The regular measurements of the
corona magnetic field for all active regions in the
disk are being carried out only in the site
http://www.sao.ru/hg/sun/.

Tanaka-Enome proton flares prediction criterion (Flux 3 cm >10 sfu, Flux 3cn/Flux 10 cm >1):
today NOAA ARs: 2155 2157 2158 2159 2161 2162 2163
Time az NOAA AR xpos y pos flux 3 cm flux 3 cm corr flux 10 cm flux 10 cm corr Pol location area proton flare prognosis spi
07:10:12 +30 2158 218 12 1210 [1221 11.00 s N15E14 20 N O 5¢
07:18:14 +28 2158 2163 -219 12 1310 [13:33 1250 [ N1s5E 20 N 1
07:26:16 +26 2158 21012 1270 {383 1220 [ Ni5E4 20 R !
07:26:16 +26 2157 60 -52 410 HFSHN .00 DO s  S14E03 480 ezatve 1.53
07:34:19 +24 2158 2163 -208 12 1270 [12382 1260 I 5B 20 N | 02
07:34:19 +24 2157 66 -52 470 FEEI .60 G0N s  S14E03 450 Aecatvel 0.74
07:42:21 22 2158 206 1.2 1240 12350 1200 [N NisEi 20 N 0 2
07:42:21 +22 2157 69 -51 460 SECIN o410 PHORN S  S14E03 430 Hecattveni 1.04
07:50:23+20 21572156 74 =51 520 GOSN 1010 [[OHORN S S14E03 480 esatve 0.11
07:50:23 +20 2158 2163 -200 12 1290 13100 1380 [[EEOIN s NISE14 420 Geganveln 1 25
07:58:24+18 21572156 72 5.1 510 S5 1060  [[OGONN S S14E03 480 HeGatiel 0.70
07:58:24 +18 2158 206 12 1280 1290 1280 I Ni5Ev 20 N 05
08:06:26 +16 2158 2163 200 12 1320 {1331 1330 N NisEe 20 R |
08:06:26 +16 2157 2156 79  -5.1 6.00 GO 11.10  [TINONNNN S S14E03 430 HEatvell 0.37
08:14:28 +14 2158 196 12 1230 1240 12.30 S NISE14 420 0.00
GOES Xray Flux (5 minute data) Bagin: 2014 Sep 10 0000 UTC
10% L] T E
vo”: 7 ]
Date ‘Begin Max End Loc  Xray class Op NOAA AR o ) ;
2014.09.10 0512 0524 0532 SIGE0S C2.4 Sf 2157 A .\\
2014.09.10 1721 1745 1820 N14E02 [HE 20 2158 T
2014.09.11 1520 1526 1531 M21 0 P 2 \\W A “W‘L
2014.09.11 2101 2126 2130 Mi14 0 \U :
2014.09.12 0207 0224 0232 S1I6W20 C9.5 1f] 2157 107k f “W\
L TNV ] }‘[
107 J . 5 i l
Sep 10 Sep 1 et T Sep 12 Sep 13
Puc. 54.  Asmomamuueckas — OUaeHOCMUKA écnvlulek  no  Kpumepuio Tanaxu-Enome  ma  caiime

«Pa()uoacmponomultecmtﬁ yenmp npocHosa COTHEYHOU AKMUBHOCUY.

Fig. 54. Automatic diagnostics of flares by the Tanaka-Enome criterion in the site «Radio astronomical center of

forecast of solar activity».

B cBs3M ¢ TMOHIKEHHON aKTUBHOCTBIO 24 COJIHEYHOTO
IUKJIa TIPOBOAMJICS TOWCK aJeKBAaTHBIX KPHUTEPUEB IS
MPOTHO3a BCIBIIIEK C PEHTIeHOBCKUM kiaccoM M (m C
OO0JBIIOTO YPOBHS), B KOTOPBIX OBl YYHTHIBAJINCH JaHHBIC
(dorochepHbIx HAOIIOACHUH, a Takke HaOmoAeHUsT B YD
1 PEHTTEHOBCKOM JHaNa30Hax.

bozoo B.M., Kanemman T.U., Kypoukun E.A., Illenopuk A.B.,
Toxuykoea C.X.

Because of the reduced activity of the 24-th solar
cycle, the search was undertaken for adequate criteria
for the forecast of the X-ray class M (and C of the
large level) flares which would consider photosphere
observations as well as observations in UV and X-ray
ranges.

Bogod V.M., Kaltman T.I.,
Shendrik A.V., Tokhchukova S.Kh.

Kurochkin E.A.,
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IMPU3HAKH NOATOTOBKH BOJIBIINX
BCIIBIIIEK

2014
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SIGNS OF PREPARATION TO BIG FLARES

[ponomkerHo BBIIBJICHHE ocobeHHOCTEH Detection of peculiarities of microwave emission of

MHKPOBOJIHOBOTO H3Iy4YeHHs akTHUBHbBIX oOmacteil (AO) active regions (AR) in the Sun before big flares (of
Ha CouHie nepen OO0JIBIINMH BCTIBIILIKAMH the X-ray class higher than M5) and analysis of
(peHTreHOBCKOTO — Kiacca Belme MS5) u  aHamms magnetographic  characteristics of ARs was
MarHurorpadgudeckux xapakrepuctuk AO. [lis aroro continued.
UCIIONIb30BAHbI MHOTOBOJIHOBEIE CIIEKTPaJIbHO- The data of multiwave spectral-polarization
MOJISIPU3AIMOHHBIC  MHOTOA3MMYTAlbHBIC  HAOJIOICHHS multiazimuth observations of the Sun with RATAN-
Comamia Ha PATAH-600 u pammbie croytHuka SDO 600 and data of the satellite SDO were used
(puc. 55). (Fig. 55).

2011-Aug-07

2011=AUC-01

Puc. 55. Cresa - ckanvi Connya (PATAH-600), nanoxcennvie na ouck (uzobpascenue na 6173A Fe |, SDO/HMI,
NONYHEeHHOE NPAKMUYECKU OOHOBPEMEHHO ¢ paduonabmodenusmu ). CniowiHble IuHUU — UHMEHCUBHOCHD,
NYHKMUpHble JUHUU — KPYeo8ds Nojspuzayus. [Jiunel GONH NpUGeOeHvl Cle6d, 08¢ GePMUKAIbHbIE TUHUU
nokazvleaiom nojodcenue onmuueckoeo oucka. Cnpasa — ckanvt Connya (PATAH-600), wnanosicenmvie Ha
LOS-maenumoepammy (SDO/HMI) conneunoir ecnvruxu NOAA AR 11263 07.08.2011 ~9:20 UT. Crrowmnbie aunuu -
UHMEHCUBHOCMb, NYHKMUpHAas — Kpyeoeas noaspusayusi wa 2.65 cm. Cunuii Kpyscok — nonodiceHue SApKo2o
ucmounuxa (RHESSI) ¢ ouanasone 6.0 — 12 keV, xkpacnoii kpyscox — nonoscenue scnvuuxu X6.9 (09.08.2011,
08:05 UT), nepecuumannoe na 09:20 UT 07.08.2011 ¢ yuemom ougppepenyuanvnozo epawenus Coanya, 3enenvlil
KPYJICOK — ROJIOJICEHUEe UCMOYHUKA , NOJYYEHHOe Npu HaOmooenusx 6 pasnvix asumymax. Cmpenxa ykazvleaem
camwviil Kpymotl 2paoueHm MacHUmHo20 noJs.

Fig. 55. Left — the scans of the Sun (RATAN-600) superimposed on the disk (the SDO/HMI image at 6173A Fe | was
obtained practically simulteniously with radio observations). The solid lines indicate the intensity, the dotted lines
present the circular polarization. The wavelengths are shown on the left, two vertical lines show the location of the
optical disk of the Sun. Right — the scans of the Sun (RATAN-600) supermposed on the LOS magnetogram
((SDO/HMI) of the solar flare NOAA AR 11263 at ~9:20 UT on 07.08.2011. The solod lines show Stokes I, the
dotted line is the circular polarization at 2.65 cm. The blue circle is the location of the bright source (RHESSI) in the
range 6.0 — 12 keV; the red circle is the location of the flare X6.9 (09.08.2011, 08:05 UT) recalculated for 09:20 UT
07.08.2011 with concideration of the differential rotation of the Sun; the green circle is the location of the source
obtained when observing in different azimuths. The arrow indicates the most steep gradient of magnetic feld.

B nomonmHeHne K paHee HUCCIENOBAHHBIM SPYNTHBHBIM
coOprtusiM 2011-2012 rr, BemmonHeH anamu3 pspa AO, B
KoTOpeIX B 2014 r. OBIIM 3aperHCTPUPOBAHBI CHIIBHEIC
BebIIKY. [oaTBEpKMaeTCs MPEKHUI BEIBOJ O TOM, UTO B
crpykrype AO 3a 1-2 AHS 10 TIEpBON MOIIHOMW BCTBIIIKH
pa3BuBaeTcs MHUKPOBOJTHOBBII WCTOYHHK,
OTOXKJECTBICHHBIA C MECTOM CONMKEHHS MarHHUTHBIX
mnojel pa3HOW TOJNAPHOCTH, TA€ B JajbHEHIIeM
MIPOMCXOJUT CHIIbHAs Bemblmka. Ha pucynke 56 moxaszan
IpUMEp Pa3BUTUS MCTOYHMKA mepen Bemblmkod X1.0
29.03.2014 1. B AO 12017 (ucrounuk A). Bbmaronaps
MHOTOa3UMyTaJIbHBIM ~ HaOmomeHussMm  ConmHma — Ha

In addition to previously studied eruptive events of
2011-2012, a number of active regions were analyzed
in which strong flares were registerd in 2014.

The considered cases confirm the previous
conclusion that 1-2 days before a powerful flare in
the AR structure a microwave source evolves which
is identified with the loction where magnetic fields of
different polatiry approach each other and where a
strong flare occurs afterwards. Fig. 56 shows an
axample of evolution of a source before the flare
X1.0 on 29.03.2014 in the AR 12017 (the source A).
Due to multi-azimuth observations of the Sun with



OTYET CAO PAH 2014

PATAH-600 ymamoce yCcTaHOBHTh, YTO B TEUCHHE
HECKOJPKUX [THEHW rmepen X-BCIBIIIKOW HAOIOaIach
KOPPEIAIHS SIPKOCTH 3TOTO MHUKPOBOJIHOBOTO HMCTOYHHKA
€ TpaJieHTOM MarHuTHoro moJsisa AO.

Btopoe HamnpaBlieHUE pabot CBSI3aHO C
COBEPIIICHCTBOBAHHEM METOJIUKHA OOpPaOOTKH COJTHEYHBIX
CKaHOB /i 0O0Jiee TOYHOI'O OMpPEICIICHHUS CTPYKTYPHI H
napamMeTpoB paguoUMCTOYHUKOB Hax AQO, auMeHHO:
MOBBIIIICHUEC TOYHOCTH HM3MEPCHHS CIICKTPOB IIOTHOCTH
IOTOKA UCTOYHHUKA.
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RATAN-600 we managed to establish that during
several days before the X-ray flare a correlation
between brightness of this microwave source and
gradient of magnetic field of the AR was observed.

The second direction of the work is related with
improvement of the method of processing solar scans
for a more precise determination of structure and
parameters of radio sources over ARs, namely, the
increase of precision of measurement of flux density
spectra of a source.

2014-Mar-26
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Puc. 56. Conocmasnenue cxanos, noayuennvix na PATAH-600 26-29 mapma 2014 2., ¢ uzobpasxcenusmu AO 6
KOHmuHyyme u macuumozpammamu. Mcmounuxy A coomseemcmeyem 2onoenasn wacmo AO 12017, ucmounuxy B — AO
12014. CnaownbimMu IUHUAMU NOKA3AHbI CKAHbL UHMEHCUBHOCMU, WMPUXOBOU —KPY2060l NOIAPU3AYUU HA B0JIHE
3 cm. BepmuxanvHulii ompe3ok nokasviéaem mMacumad 8 aHmeHHbIX memMnepamypax.

Fig. 56. Comparison of scans obtained with RATAN-600 on March 26-29 2014 with images of active regions in
continuum and magnetograms. The head of AR 12017 corresponds to the source A, AR 12014 — the source B. The
solid lines indicate intensity scans, the dashed line — the scan of circular polrization at the wavelength 3 cm. The

vertical segment shows the scale in antenna temperature.

C TOMOIIBI0 KOMITBIOTEPHOTO MOJCIUPOBAHUS CJICTAHBI
OIICHKH KaJHOPOBOYHBIX KO3 (DUIIMEHTOB, CBI3BIBAFOIIIX
IUIOTHOCTh TIOTOKA HCTOYHHUKOB C HWHTETpAJlaMH OT HUX
aHTCHHOW TeMIlepaTypsl. PaccMOTpeHa nX 3aBUCUMOCTD OT
Buaa JIH aHTeHHBI W pacmpejiesieHus paauospKOCTH
(PPsI). Tlokazano, 4uto nans ogHOro W Toro ke PPA
KO3(Q(HUIUEHTHI B CTAHAAPTHBIX PEKHUMAx PabOTHI
PATAH-600 He 3aBHCAT OT BBICOTHI HAOJIOAEHUM, UYTO
OOBSCHSICTCS COBMAJIECHUEM TaKoW Xapaktepuctuku JIH
KaK MHTerpajibHas BepTukainbHas quarpamma (MUBJI). Tlpu
HAONIONCHUSX B a3UMyTaX MEHSCTCS HalpaBIICHHUE
CKaHUPOBAHHS [0 OTHOIICHUIO K HCTOYHHKY, YTO
npuBoguT K m3MeHennmio MBJ[ u  kxanmOpoBOuYHBIX
K03(h(pUIHEHTOB.

Abpamos-Maxcumos B.E.,
Thamos A.T".

boposux B.H., Oneiikuna JI.B.,

With the help of computer modeling, the calibration
factors relating the flux density of sources with
integral of their antenna temperature were estimated.
The dependence of these factors on the type of the
antenna DD and radio brightness distribution (RBD)
was considered. It was shown that for one RBD the
factors in standard operational modes of
RATAN-600 do not depend on the height of
observations, which is explained by coincidence of
such characteristic of DD as the integral vertical
diagram (IVD). When observing in azimuths, the
direction of scanning in relation to a source changes,
which leads to the change of 1VDs and the change of
calibration factors.

Abramov-Maksimov V.E., Borovik V.N., Opeikina L.V.,
Tlatov A.G.



