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PAJITMOACTPOHOMUYECKUE
VCCJAEIOBAHUS

PETUCTPALINSA YHUKAJIBHO SIPKOM
PAIMOBCIIBIIIIKN B PEHTTEHOBCKOI
JABOWMHOM 3BE3JE C YEPHOU ABIPOU

Ha PATAH-600 B muanasoune ot 2.3 mo 22 I'T'i 6bL1a
UCCJIeJOBaHA ONTHYECKAs HOBAas W PEHTIE€HOBCKAA JIBOII-
nasg V404 Cyg, cocrosiiiasi u3 YepHOW JbIPBI C Mac-
coit 10M ) u KO-cybruranra ¢ maccoit 0.6 M), KoTopbrit
3anoJiHsieT cBoko mojocth Pormra. C 18 urons mo 12 urosis
2015 1. pagmocnekTp V 404 Cyg KapAnHAIBEHO MEHSIJICS
BMeCTe ¢ U3MEepPeHusIMU MOTOKa B auanazone 15-300 kaB
(Swift/BAT u Murerpas). 26 mioHst ciycrs asa daca
[oCJIe PEHTTEHOBCKOTro BeItecka 50 KpaboB PaMOIIOTOK
Beipoc B 40 pas o 4 fu 3a cyTru (cMm. puc. . Caenan
BBIBOJI, 9TO 3aPErMCTPUPOBAHO CAMOe HAYAJI0 (POPMUPO-
BaHUs DPEJIATHBUCTCKOIO CTPYHHOTO BHIOPOCA BEIIECTBA
U3 TOJIIOCOB aKKPEIMOHHOTO JIMCKA BO BpeMsl OJIM3KOH K
KPUTHYECKOU aKKPEIIUU BEIeCTBA Ha YEPHYIO JIBIDY.

C.A. Tpywxun, H.A. Huotceavcruti, II.I. I[v6y-
aes. ATel, 7667 (2015); ATel, 7716 (2015); ATel, 8454
(2015).
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RADIO ASTRONOMICAL
RESEARCH

DETECTION OF A UNIQUE BRIGHT
RADIO BURST IN AN X-RAY BINARY
STAR WITH A BLACK HOLE

The optical nova and X-ray binary V404 Cyg con-
sisting of a black hole of a mass of 10M and a KO
subgiant of a mass of 0.6M, filling its Roche lobe was
studied in the range from 2.3 to 22 GHz of RATAN-
600. From June 18 to July 12, 2015, the radio spectrum
of V404 Cyg had been changing radically with flux in
the range 15-300keV (Swift/BAT and Integral). On
June 26, two hours after the X-ray burst of 50 Crabs
(1Crab = 0.220ct/em?/sec), the radio flux increased
40 times up to 4Jy during a day (see Fig. [35)). It
was concluded that we detected the very beginning of
formation of a relativistic jet from poles of the accreting
disk during almost-critical accretion of matter onto the
black hole.

S.A. Trushkin, N.A. Nizhelsky, P.G. Tsybulev.
ATel, 7667 (2015); ATel, 7716 (2015); ATel, 8454
(2015).
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Fig. 35: X—ray and radio monitoring of V 404 Cyg.
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OBHAPVYKEHUE PAJIIOTPAH3UEHTOB
U IEPEMEHHBIX PAJIIOMCTOYHUKOB
10 APXUBHBIM JAHHBIM OB30POB
«XOJIO»

IIpu amanuze manubix 4 ceroB HabrogeHuit 1980-
1994 rr. o630pa «Xomom» Ha PATAH-600 o6HapyKeHbI
73 ucrounuka (Sj;, > 20MAH) co 3HAYUTENHHBIMU Ba-
PHUAIMSIME CIIEKTPAJIBHON IIJIOTHOCTH ITOTOKA, KOTOPbIE B
COOTBETCTBUU C PA3JINIHBIMU CTATUCTUIECKUMHU KPUTE-
pUSIME SIBJISIFOTCSI [IEPEMEHHBIMU, IIPUIeM y H2 repeMeH-
HOCTBb OOHapy:keHa BriepBbie. OOHADYKEHBI 3 KAHIMIATA
B PaJIMOTPaH3UeHTHl U eme 22 pagmomcrounuka (4%),
pannee He orMmedeHuble B Kartajore RCR. Cheman Bbl-
BOJl O BO3MOXKHOCTU WCIOJIb30BaHUS HAOJIONEHUH, TPO-
BommMbix Ha PATAH-600 B pexxkume 00630poB, JIsi TO-
HCKa CJIabbIX ITEPEMEHHBIX UCTOYHUKOB W TPAH3MEHTOB,
a TakKe, IPU YCJIOBUM KCIIOIH30BAHUST OJHOBPEMEHHBIX
MHOI'OYACTOTHBIX JIAHHBIX, UX 60Jiee JeTaabHOrO UCCIIe-
JIOBAHUSI.

O.11. 2Kenenxosa, E.K. Matioposa, A.B. Temu-
posa. Ast.Bull., 70 (1), 83 (2015).

PAJIMON3JIYUYEHUE PAHHEN
BCEJIEHHOI

[Iposesieno ucciieoBanme paHoOraJaKTUKI U3 CITHC-
Ka Jajeknx 00beKToB mporpaMmbl «bosbimoe Tpuoy —
RC J01054-0501, Tuma, FRII ¢ z = 3.138, oToxkaecTBIeH-
HOI1 co csraboit ratakTuroit Re = 228, koropast va 175
sgpde B V-puabrpe u 60jee MpoTsaKeHHas 1Mo pa3Mepa,
gyeM B B-dwunbrpe, uro cBazano ¢ Ly a-smuccueit. Po-
JUTEIbCKAsT TAJIAKTAKA UMEET CJIOXKHYIO CTPYKTYPY, Me-
HAONIYIOCA 0T MUIBTPa K PUIBTPY, COCTOUT U3 KJIOU-
koBaTeix NE m SW kommonenT ¢ paccrogumem ~ 173
(~ 10 KIK). 9TO MOXKHO OTHECTH K IIPOSIBJICHUIO GOJIBIIO-
ro MEp/RKUHIA WK K Iape OJU3KUX TajakTHK, 9TO BO3-
MOXKHO TOJTBEPIUTH TOJBKO IIPHU TJIYDOKUX CIIEKTPAJIb-
HBIX UCCJIEIOBAHUSIX.

Beimosiaena oreHka MJIOTHOCTEH MOTOKOB UCTOYHM-
KOB. JIJIs1 MICTOYHUKOB C ITOJIOKUTEIbHBIM WHIEKCOM IT€e-
PEMEHHOCTH MOCTPOEHBI KPUBBIE OJIECKA U CIIEKTPHI, ITPO-
BEJICHO WX ONTUYIECKOE OTOXKJIECTBJICHNE.

B pesynbrare TeopeTHUECKHX HUCCIEIOBAHUN CIIEK-
TPaJIbHO-TIPOCTPAHCTBEHHBIX UCKAXKEHUil, (HOPMUPYIO-
UXCs HA JOPEKOMOMHAIIMOHHON cTaaun 3BoJronun Bee-
JIEHHO#1, TTOKA3aHO, 9YTO OHU MOTYT MMETb JABOMHYIO IIPU-
pOJLy: &) [0 THILYy OOBIYHBIX IIEPBUYHBIX (DIIyKTyanuii, 06-
pa3yeMbIX B JIAHHOM CJIydae IIPU PACCesTHUN He Ha CBO-
GOJIHBIX IJIEKTPOHAX, & B JIMHUAX BOJOPOJA, 6) 3a cuer
abcopbIyy B IMHUAX BOIOPOJIA B HAIIPABJICHUN Ha, IPKUE
MIATHA HA KapTe KOCMUYIECKOIO0 MHUKPOBOJHOBOIO (hOHA
(cosmic microwave background — CMB), ananorundamno
JaiimMaH-aibda Jiecy B CeKTpax KBa3apoB. PaccMorpe-
HO paccesiHre B 0aJIbMEPOBCKUX JIMHUSIX BOJOPOJA U B
JIAIMAHOBCKUX JIMHUSX BOJopojga u rejus. C uCIoib-
30BaHIEM Pa3pabOTAHHOTO HOBOTO IIPOrPAMMHOIO 0Oec-
rmevYeHust JIjis aHaJIn3a IUIOMAJI0K Ha KapTaX KOCMUYe-
ckoit obcepsaTopuu Planck mposesero oToxaecTBieHne
PaMONCTOYHUKOB PA3HBIX IOIYJIAIMI CO CJIa0OBIMU 0Ob-

DETECTION OF RADIO TRANSIENTS AND
VARIABLE RADIO SOURCES FROM
ARCHIVE DATA OF THE “COLD” SURVEYS

When analyzing data of 4 observational sets (1980—
1994) of the “COLD” surveys at RATAN-600, we de-
tected 73 sources (Spm,m > 20mJy) with considerable
variations of spectral flux density which are variable
according to different statistical criteria, variability of
52 sources being detected for the first time. Three ra-
dio transients candidates and 22 radio sources (4%) were
not included previously to the RCR catalog. It was con-
cluded that it is possible to use observations carried out
in the RATAN-600 survey mode to search for faint vari-
able sources and transients and to study them in greater
detail if using simultaneous multifrequency data.

O.P. Zhelenkova, E.K. Mayorova, A.V. Temirova.
Ast.Bull., 70 (1), 33 (2015).

RADIO EMISSION OF THE EARLY
UNIVERSE

We studied a type FRII radio galaxy RC J0105+0501
with z = 3.138 from the list of distant objects of the pro-
gram “Big Trio”. It was identified with a faint galaxy
of Re = 22™8, which is 175 brighter in the V filter
and more extended than in the B filter, what is related
with Ly a emission. The host galaxy structure is com-
plex, it changes from a filter to another one, consists of
ragged NE and SW components with a distance of ~ 13
(~ 10kpc) between them. It may be explained by a large
merging or by a pair of close galaxies, which could be
confirmed only by deep spectral research.

Flux densities of the sources were estimated. For
sources with a positive variability index the light curve
and spectra were constructed, their optical identification
was made.

After theoretical study of spectral-spatial distortions
formed at the pre-recombination stage of the Universe
evolution, it was shown that their nature can be of two
kinds: a) that of type of primary fluctuations gener-
ated, in this case, by scattering not on free electrons,
but in the hydrogen lines; b) due to absorption in the
hydrogen lines in a direction of bright spots on the cos-
mic microwave background (CMB) maps similarly to the
Lyman-alpha forest in spectra of quasars. The scattering
in the hydrogen Balmer lines and hydrogen and helium
Lyman lines was considered. Using a new software for
analysis of areas on maps of the Plank space observa-
tory, the identification of radio sources of different pop-
ulations with faint objects of the microwave range was
carried out. The Plank map signal in the direction to
giant radio galaxies (GRGs) was compared with data on
other populations of radio galaxies and elliptic galaxies
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€KTaMU MHUKPOBOJIHOBOTO [HAIA30HA. DBIJ MCCJIEIOBAH
curnaa Ha kKapTtax Planck B HampaBiieHME Ha THTaHT-
ckue paguorasaktuku (I'PT") ¢ qannbiMu no apyrum mo-
IYJIAIASIM PAJIAOTAIAKTUK U JUINIITHIECKUX TAJAKTUK
B 9TOM YaCTOTHOM juanal3oHe. Vlccjie0oBaHBI TOIOJIO-
TUYIECKUE CBOWCTBA OKPECTHOCTU CPEIHEr0 OObEeKTa I0-
IyJIANANA, & UMEHHO, HAJIMYNEe MAKCAMYMOB U MUHUMY-
MOB B cpejHeit wiomaake. OGHAPYKEHO OTJINYINE CUTHA-
na B okpectHoct ['PI' oT oTK/IMKa KapThl OKOJIO JIPY-
rux TunoB o0bekToB. Curnas B obsractu ['PI' aBisiercs
IUIOCKMM B MHUJLUIMMETPOBOM JIMAIA30HE, 8 B CYOMUJLIU-
METPOBOM JIHANIA30HE OH HE HAD/IOMAETCH HA 3HATMMOM
YPOBHE.

O.B. Bepxodanos, E.K. Matioposa, O.II. 2Ke-
aenxosa, JI.U. Conoeves, FJ.H. Ilapuiickudii,
M.JI. Xabubysnuna. Ast.Bull., 70 (2), 156 (2015).

HABJIIOOJAEMAYA KOPPEJIAIINA PAJAVIO
1N TAMMA-N3JIYYEHN A BJIASAPOB IIO
OJHOBPEMEHHBIM JAHHBIM
TEJIECKOIIOB PATAH-600 I FERMI-LAT

C ucnonpzoBanneM ganabix PATAH-600 u mepso-
ro karaJsora Fermi (1FGL), noJsiyueHHBIX KBA3HOJHOBpE-
MEHHO, WCCJIEJIOBAJIACh HAOIIOMaeMasl KOPPEJISIUU U3-
JIyYeHUsI B TaMMa- W PajuoIUalla30HAX JJjisl BBIOOPKHU
123 6nazapos (56 — FSRQ, flat spectrum radio quasars;
53 — obbekror Tuma BL Lac). Koppessuusa uzyua-
JIaCh M€Ky TOTOKAMU B IISTH PAJNO- U [SITH TaMMa-
JMara3oHax. SHAYUTEIbHAS KOPPEJISIIU PaHON3IIy de-
Hus oOHapyzkeHa Ha dactoTax 2.3-4.8I'T'nm ¢ usmydeHu-
eMm B auanasone 0.1-1 1B as 6;1a3apos tuna BL Lac, B
TO BpeMsi Kak jjis 6s1a3apoB tura FSRQ koaddunment
KOPPEJISIIIUU U3/Iy9€HUsI B PAINOINAIA30HE U OOJIBIITIH-
CTBe TaMMa-Iuanasonos cocrasmi ~ 0.2-0.3 (99% s3ma-
IMMOCTB, Henapamerpudeckuii Tecr Kennasia).

Kosddurment koppessimm oKa3asacs IyBCTBUTEb-
HBIM K PacCMaTPUBAEMON YACTOTE B ITOJIOCE TaMMa-U3-
JIyU€HUsl, CTAHOBSICh MEHbIIE IIPU PACCMOTPEHUU HOTO-
KOB B II0JIOCE BBICOKMX SHEPIUil /jisi 000uX TUIOB OJia3a-
poB. OGHapyKeHa CHJIbHAsT KOPPEJISAINs CBETUMOCTE B
raMMa- U pajuo/uanasonax (KoahuimenT Koppessium
Crupmana p = 0.88, yposenb snaunmoctu 99%). Tlosry-
YEHHBbIE PE3YJIbTAThI MTOITBEPXKIAIOT BBIBOJIBI O B3AUMO-
CB#3U W3JIyYEHUI B raMMa- W PaJnouarna3oHax OJa3a-
POB.

M.I. Munzaaues, FO.B. Comnuxosa, T.B. My-
daxapos, .B. Hatiden, P.K). Ydosuuxuii,
II.T. ITubyses, A.K. Iprenos. MNRAS, 450, 2658
(2015).

in this frequency range. Topological properties of vicin-
ity of an average object of the population were studied,
namely, presence of maxima and minima in an average
area. It was detected that a signal in GRG vicinity dif-
fers from a map response near objects of other types.
The signal in GRG region is flat in the millimeter range,
whereas in the submillimeter range it is not observable
at a significant level.

0.V. Verkhodanov, E.K. Mayorova, O.P. Zhe-
lenkova, D.I. Soloviev, Yu.N. Parijskij, M.L. Kha-
bibullina. Ast.Bull., 70 (2), 156 (2015).

THE OBSERVED CORRELATION
BETWEEN RADIO AND GAMMA-RAY
EMISSIONS OF BLAZARS BY
SIMULTANEOUS DATA FROM THE
TELESCOPES RATAN-600 AND FERMI-LAT

Using data from RATAN-600 and the first Fermi cat-
alog (1IFGL) obtained quasi-simultaneously, we studied
the observed correlation between gamma-ray and radio
emissions for a sample of 123 blazars (56 flat-spectrum
radio quasars, FSRQs; 53 type BL Lac objects). The cor-
relation between fluxes in five radio and five gamma-ray
ranges was studied. For type BL Lac blazars a consid-
erable correlation was detected between radio emission
at frequencies of 2.3-4.8 GHz and emission in the range
0.1-1 GeV, whereas for type FSRQ blazars the coeffi-
cient of correlation between emissions in radio and most
gamma-ray ranges was ~ 0.2-0.3 (99% significance, the
nonparametric Kendall test).

The correlation coefficient turned out to be sensitive
to frequency in the gamma-ray band, being lower at the
high-energy band for both blazar types. A strong corre-
lation was detected between luminosities in gamma-ray
and radio ranges (the Spearman rank correlation coef-
ficient p = 0.88, 99% significance level). The obtained
results confirm conclusions about relation of gamma-ray
and radio emissions of blazars.

M.G. Mingaliev, Yu.V. Sotnikova, T.V. Mu-
fakharov, Ya.V. Naiden, R.Yu. Udovitsky,
P.G. Tsybulev, A.K. Erkenov. MNRAS, /50, 2658
(2015).
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NCCJIEAOBAHUE CUHXPOTPOHHOM
KOMITOHEHTHBI B CITEKTPAJIbHOM
PACITPEAEJIEHVN SHEPI'IN BJIABAPOB

st BeiOopku 877 61a3apOB, CUCTEMATHYIECKHU Ha-
omomasmuxcst Ha PATAH—-600, npoBejien aHaIu3 4acTo-
ThI MAKCHUMyMa CHHXPOTPOHHON KOMIIOHEHTBHI V]fmk 1o
KPUBBIM CIIEKTPAJIbHOrO pacupeesenus sueprun (SED).
3uadenus erak omnpenenensl aast 875 oobekToB. Cra-
tuctuyeckue rectol (Koamoroposa—CMupnosa) Ha npu-
HaJIJIE’)KHOCTh BBIOOpOK OsrazapoB FSRQ u BL Lac ox-
HOMY 3aKOHY DACIIPEeJIe/IeHUs] TOKA3AIN, ITO BEJIMINHEI
Vpeak W CUEKTDAJIbHAs IJIOTHOCTb IOTOKA, IOJIyYeHHAs
Ha uvacrore 4.8TT1 (Sysrry), o0pasyloT pasHble pac-
npenenenus. s nByx tunoB oobekroB RBL m XBL
pacIpesieJieHusT BeJIUInH uﬁeak u Si8TrH TaKkKe 0obpa-
3YIOT Pa3HbIe pACIpesieseHnst (10 YPOBHIO 3HAUNMOCTH
0.05). Cpennee 3Ha4YEHHE Vpeqr it RBL cocrasiser
log z/;?eak = 13.9(0.9), ayist XBL — 15.9(1.3). B BrIf0OpKe
BBIsIBICHBI KauuaaTel B VLSP — «very low synchrotron
peak» — Guazapsr (erak < 10'3Tm). B ocnoBrOM 3TO
FSRQ 6mazaper (41% ot obmiero umcia BBIGOPKH) ©
roabko 9% — BL Lac.

IIpoBeseHa OIEHKA BEJIMIMHDI szeak JUIsL  TIEeCTH
6/1a3apoB — KAHJAUIATOB B CUJIBHO HHU3KOYACTOTHBIE
6nazaper VLSP, orobpaHHBIM IO JIUTEpATYyPHBIM JTaH-
vbiM. KBasnogHoBpeMeHHbIe HAOJIONEHUST HA TEJECKO-
max Ileitcc—1000 ' PATAH-600 mosBosmm mocTpo-
UTHb CHEKTPAJBLHOE PACIIPE/IJICHAe SHEPIUH JIJIs HUX U
OIIEHUTD TIOJIOYKEHUE YaCTOTHI MAKCUMYMa, CHHXPOTPOH-
HOI KOMIIOHEHTBI. B pesyJibrare Jjisg TpeX UCTOYHUKOB
(PKS0446+11, [HB89] 13084326 u 3C345) noarsepu-

Jlach ux Kjaaccudukanus kak VLSP.

M.I. Muneanues, FO.B. Comnuxosa, T.B. My-
daxapos, /I.B. Kpamos, I1.I. 2Kexaruc. Ast.Bull.,
70 (3), 264 (2015); Ast.Bull., 70 (3), 273 (2015).

NCCJIEAOBAHUWE ITEPEMEHHOTI'O
PAJIVONIJIYIUEHUN S AKTUBHBIX 3BE3/]
MJIEYHOTO IIYTHA B
MHOTOYACTOTHBIX HABJIFOAEHMN AX

B 2014-2015 rr. Bo Bpemst monuTopunra Ha PATAH-
600 ObL1a 3aperucTpupoBaHa HEOOBITHO BBHICOKAS BCIIBI-
mevHasi aKTUBHOCTH KBasapa J2015+37 (puc. [36)), pac-
MOJIO2KEHHOTO0 HaJ| 1jIocKocThbio lanmakTuku. I[Ipm sTtom
MIPOU30IILJIA CepUsl SIPKUX BCIBIMEK JJIUTEIbHOCTHIO OT
HECKOJIBKUX JHEH /10 MecsIa, 0COOEHHO 3aMETHBIX Ha BbI-
COKHUX YacToTax. [IpuuanHoit Takoi aKTUBHOCTU SABJISIET-
Cs1 HeCTAITMOHAPHAST AKKPEIHsl BEIeCTBa HA Y€PHYIO JIbl-
py (9[), ciemoBaresibHO, BCe BpEMEHHBIE HHTEPBAJBI B
00beKTe MACIITAOUPYIOTCS HA Maccy IeHTpajbuoit /1.
Torma obHapy:keHHasI TEPEMEHHOCTh KBa3apa ¢ MacCoit
YJT mopsiaka 100 musmnonos macce CostHIIa cpaBHUMA C
[IEPEMEHHOCTHIO PAIMON3IIY IeHHsT MIKPOKBA3apa ¢ Mac-
coit Y/1 10 macc comuiia Ha uHTEpBaJe MeHee 1 c.

STUDY OF THE SYNCHROTRON
COMPONENT IN SPECTRAL ENERGY
DISTRIBUTION OF BLAZARS

For a sample of 877 blazars systematically observed
with RATAN-600 the frequency of synchrotron compo-
nent maximum erak was analyzed from spectral energy

distribution (SED) curves. The value of 15, was deter-
mined for 875 objects. The Kolmogorov—Smirnov sta-
tistical tests were applied to see if the samples of FS-
RQs and BL Lac blazars have identical distribution laws.
They showed that the values 1/5e o and spectral flux den-
sity obtained at a frequency of 4.8 GHz (Sy.scm,) form
different distributions. For two object types, RBL and
XBL, the distributions of erak and S4gquy are differ-
ent (at a significance level of 0.05) also. The average
value of Vpeqr for RBLs is log l/fwk = 13.9(0.9), for
XBLs —15.9(1.3). In the sample we detected candi-
dates for VLSP (very low synchrotron peak) blazars with
Voar < 10" Hz. These are predominantly the FSRQ
blazars (41% of the total amount of the sample) and

only 9% are BL Lac.

The value uﬁeak was estimated for six VLSP blazar
candidates selected from literature data. Quasi-simul-
taneous observations with the Zeiss-1000 and RATAN-
600 telescopes allowed us to construct their SEDs and to
estimate the frequency of synchrotron component max-
imum. As the result, the classification of three sources
(PKS0446+11, [HB89] 1308+326 and 3C345) as VLSP

was confirmed.

M.G. Mingaliev, Yu.V. Sotnikova, T.V. Mu-
fakharov, D.V. Kratov, P.G. Zhekanis. Ast.Bull.,
70 (3), 264 (2015); Ast.Bull., 70 (3), 273 (2015).

A STUDY OF VARIABLE RADIO EMISSION
FROM ACTIVE STARS OF THE MILKY
WAY IN MULTTFREQUENCY
OBSERVATIONS

In 2014-2015, during the RATAN-600 monitoring we
detected an unusually high flash activity of the quasar
J20154-37 (Fig. located above the Galaxy plane. A
series of bright flashes of duration from several days to a
month occurred, which was especially noticeable at high
frequencies. Such an activity is caused by nonstationary
accretion of matter onto a black hole (BH), consequently,
all time intervals in the object are scaled by mass of the
central BH. Then the detected variability of the quasar
with the BH mass of order of 100 million solar masses
is comparable with radio emission variability of a mi-
croquasar with the BH mass of 10 solar masses on the
interval less than 1s.
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Fig. 36: Quasar J2015+37 flash.
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Fig. 37: X-ray and radio monitoring of the microquasar Cyg X-3.

IIponosrzxen mornTopuar Mukpoksazapa LSI4+-61d303
na PATAH-600 ¢ nenbio IpocieauTh U3MEHEHUsI CIIEK-
TPaAJIbHBIX U BPEMEHHBIX XaPaKTEPUCTUK TEPUOTUTECKUX
(26.5 mHEH) PAMOBCIIBIIIEK 110 CBEPX-OPOUTAIBHOMY Iie-
puogy (4.6 roma). Ilocrpoennl cpennue Kpusble Ojiec-
Ka Ha JBYX 9YAaCTOTaX HA OCHOBE JIAHHBIX 110 25 opOH-
tajbabM nepuogam (cm. ordyer CAO PAH 3a 2014 r,
puc. 48).

O6mmumit 00beM JJAaHHBIX €XKEJHEBHOI'O MOHUTOPHUHIA
mukpokBasapa Cyg X-3 cocrapisier GoJiee Tpex Jjer. B
9TOM MCTOYHUKE yKe HECKOJIBKO JIeT He ITPOUCXOJIMIIN STP-
KI€ BCIIBIMKH, TAK KaK CHCTEMa HAXOIUIACHh B BHICOKOM

The monitoring of the microquasar LSI4+61d303 was
continued with the purpose of tracing changes in spec-
tral and time characteristics of periodic (26.5 days) ra-
dio flashes with a super-orbital period (4.6 years). On
the basis of data on 25 orbital periods the average light
curves were constructed on two frequencies (see Fig. 48
in SAO Report 2014).

Total duration of the daily monitoring of the micro-
quasar Cyg X-3 is more than three years. There were
no bright flashes in this source during several years al-
ready because the system was in a high soft X-ray state

SAO RAS REPORT 7
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MSITKOM PEHTTE€HOBCKOM COCTOSIHUM (CM. PHC. . Pamo-
IOTOKY BAPHUPOBAJINCEH BOJN3U CIOKOWHOTO YpOBHs: H0—
200 mdH, 1 yIaI0Ch OFHO3HAYHO ITOKA3aTh, YTO YCPe-
HeHHble Ha uHTepBasie 10 jHe# paamonoroku (CTpymn)
AHTHKOPPEJIUPYIOT CO CPEJHUMU PEHTI€HOBCKUMHE ITOTO-
kamu (nuck) B auanasone 15-50 k3B (Swift/BAT) ¢ ko-
sddurmenrom Koppessiuu Boire 0.9. 9To 0qHO3ZHAYTHO
MIO/ITBEPKIAET TPUINHHO-CJIEICTBEHHYIO CBA3b (busmte-
CKHUX IIPOIIECCOB B AKKPEINOHHOM JVICKE M B CTPYIHBIX
BBIOPOCAX.

C.A. Tpywxun, H.A. Huotceavcrud, II.I. Ilvi-
6ynes, H.H. Bypcos, I.B. 2Kexanuc. ATel, 6786

(2014).

MHOT' OA3UMYTAJIHHBIE
PAJIIOHABJIIOIEHUSI AKTUBHOW
CTPYKTYPBI COJTHEUYHOI ATMOC®EPHI
B [IEPUO/I, 24 MAKCIMYMA

Ha ocnoBe anasmsa MHOroBoJIHOBOI 0a3bl JaHHBIX
http://91.151.190.98 /cgi-bin/ion-p?page=rat _search.ion pa-
JIO0ACTPOHOMUYECKUX HAOJIIONEHUI COTHETHON aKTUBHO-
cru B juamna3one 3—18 T B Teuenune 24 1mukia mpei-
JIOYKEH W WCHBITAH HOBBIN KPUTEPHU MTPOTHO3a COJIHEY-
HOIt akTUBHOCTH. Ha caiiTe qTuarHOCTMKA BCIIBIIMIEK OCY-
MIIECTBJISIETCS 110 MOTUMPUITTPOBAHHOMY KpUTEpHUio TaHa-
Ku—EHOMe: ecjiu MOTOK U3JIyYeHHs aKTUBHOI 00J1acTy Ha
gactore 10 I'T'i; mpeBbinaer morok Ha gactore 3 ', To
9TO YKa3bIBAET HA MEPEXO]l aKTUBHON 0OJAaCTH B HECTa-
OMIBHOE COCTOSTHUE, KOTOPOE B JAJTbHEHIIIEM MOXKET pas3-
BUTHCSA BO BCIIBIINIETHOE COCTOsIHME. B HOBOM pa3pabo-
TaHHOM KPUTEPUU YPOBEHb AKTUBHOCTHU BCIIBIIIIEYHO 00-
JIACTHU OIEHMBAETCsI IIOCPEJICTBOM CPABHEHUS ee CIIEKTPa
C HOPMAJIM30BAHHBIM CIIEKTPOM CTaOMJIBHON AKTHBHOMN
obsractu. HoBwril kpuTepuil yaoBIeTBOPUTEIBHO DPabO-
TaeT JJIsi MPOTOHHBIX COOBITUIT W MOIIHBIX BCIBIIIEK C
perTreHoBekumu Kiaccamu X, M (1 C 6osibiioro ypos-
Hs1). YCTONUMBOCTE 9TOTO KPHUTEpPHsi OCHOBAHA HA HPU-
MEHEHUU OOJIBIIOr0 KOJUIECTBA OJHOBPEMEHHO HUCIIOJIb-
3yeMBbIX B HAOJIIOICHUHN PAINOBOJIH.

B.M. Bbozod, T.U. Kaasvmman, E.A. Kypoukun,
C.X. Toxuwyxosa, A.A. Illendpux. Solar Physics,
290, 7 (2015); Cosmic Research, 53 (1), 10 (2015).

JANATHOCTUNYECKOE MOJEJINMPOBAHUE
COJIHEYHOTI'O INUKJIOTPOHHOTI'O
NCTOYHUKA

Paspaboran mMeTon AMArHOCTHYIECKOTO MOJIEIAPOBA-
HUsI, KOTOPBIIl MMO3BOJISIET TOCTPOUTH AJIEKBATHYIO MO-
JIeJIb U3MEHEeHUs 3JICKTPOHHOI TeMIIepaTyphbl U IIJIOTHO-
CTH C BBICOTOM JIjIsT HAOJIIOMAEMOIO COJHETHOTO MUKPO-
BOJIHOBOT'O HCTOYHHUKA C IIPEOOIAAIONIIM IUKJIOTPOH-
HBbIM HU3Jy4deHueM (CM. DHC. . B merome ma ocHo-
Be SKCTPAIOJMPOBAHHONO MATHUTHOTO IOJIsT ITPOBOJISIT-
Csl pacdeThl TEIJIOBOI'O TOPMO3HOTO W MArHUTOTOPMO3-
HOI'O MUKPOBOJIHOBOI'O U3JIyYeHHsI HCTOYHUKA. depes 1mo-
CJIe/IOBaTEbHbIE UTEPAIUU [T0JIONPAIOTCI TaKHe 3HaYe-
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(see Fig. . Radio fluxes have been varying near a
quiet level of 50-200 mJy, and we managed to show un-
ambiguously that the radio fluxes (jets) averaged on an
interval of 10 days are in anticorrelation with average X-
ray fluxes (the disk) in a range of 15-50keV (Swift/BAT)
with a correlation coefficient higher than 0.9. This defi-
nitely confirms the cause-and-effect relation between phys-
ical processes in the accretion disk and jets.

S.A. Trushkin, N.A. Nizhelsky, P.G. Tsybulev,
N.N. Bursov, U.V. Zhekanis. ATel, 6786 (2014).

MULTI-AZIMUTHAL RADIO
OBSERVATIONS OF AN ACTIVE
STRUCTURE IN SOLAR ATMOSPHERE IN
THE PERIOD OF THE 24TH MAXIMUM

After analysis of the multi-frequency database of ra-
dio astronomical observations of solar activity in a range
of 3-18 GHz during the 24th cycle, http://91.151.190.98/
cgi-bin/ion-p?page=rat_search.ion, a new criterion for fore-
casting the solar activity was suggested and tested. In
the web-site, the diagnostics of flares is made by the
modified Tanaka—Enome criterion: if radiation flux from
an active region at a frequency of 10 GHz exceeds flux
at a frequency of 3 GHz, this is indicative of a transition
of the active region into an instable state, which can de-
velop in a flare state in future. In the new elaborated
criterion, the activity level of a flaring region is esti-
mated by comparison of its spectrum with a normalized
spectrum of a stable active region. The new criterion op-
erates satisfactory for proton events and powerful flares
with the X-ray classes X, M (and high-level C). The cri-
terion robustness is based on application of a big amount
of simultaneous observational radio waves.

V.M. Bogod, T.I. Kaltman, E.A. Kurochkin,
S.A. Tokhchukova, A.A. Shendrik. Solar Physics,
290, 7 (2015); Cosmic Research, 53 (1), 10 (2015).

DIAGNOSTIC MODELING OF A SOLAR
CYCLOTRON SOURCE

A method of diagnostic modeling was developed which
allows constructing an adequate model of the change of
electron temperature and density with height for an ob-
served solar microwave source with prevailing cyclotron
emission (see Fig. [38). In the method the thermal de-
celeration and gyrosynchrotron microwave emission of a
source is calculated on the basis of extrapolated magnetic
field. In successive iterations the values of electron tem-
perature and electron density in the solar atmosphere at
heights corresponding to gyroresonance levels of emis-


http://91.151.190.98/cgi-bin/ion-p?page=rat_search.ion
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http://91.151.190.98/cgi-bin/ion-p?page=rat_search.ion
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Fig. 38: Diagnostic modeling algorithm

HUsl JIEKTPOHHON TeMIEPAaTypPbl U IJIOTHOCTU 3JIEKTPO-
HOB B COJIHEYHOI armocdepe Ha BbICOTaX, COOTBETCTBY-
IOIUX TUPOPE30OHAHCHBIM YPOBHSIM W3JIy9eHUsI, ITOOBI
paccunTaHHas WHTEHCUBHOCTH U3JIyY€HHS COOTBETCTBO-
Basia JanabIM Haosogaenuii PATAH-600 na HeCKOJIbKAX
JIECSITKAX YaCTOT OJHOBPEMEHHO. DTOT METO[[ JHarto-
CTUYECKOT0 MOJEJTUPOBAHUs ObLI YCIEIHO arpobOBaH
HA TpUMepe IATHA ¢ OOJIBIION TJIOMAABI0 U3 0bJIacTH
AO 12209. Cosmectunie nabmonennsa sa PATAH-600 u
paguoresieckorie NRAO VLA mossosmim 1oiy4uTs 60-
Jiee 110IpOOHOE TIPEJICTABIEHNE O CTPYKTYPE 9TOH aKTHB-
HOIT 006/1aCTH, XapaKTEePUCTUKAX €€ MaJibX ([sITeHHbIX)
u Gosibmnx (PIOKKYIBHBIX) KOMIIOHEHT pa3Hoii dusu-
YECKOW MPUPOJBI U MEXAHU3MOB U3JIyUEHUSsI, a TaK¥Ke O
JIMHAMUKE U3MEHEHUSI STUX XapPaAKTEePUCTHK.

Ilo cnexTpabHO-TIOMSIPU3AITNOHHBIM HADIIOIEHUSIM
na PATAH-600 B MUKPOBOJIHOBOM JIHAIA30HE AJINH BOJIH
00HAPY?KEHO TIOHUKEHIE PAJIUOSIPKOCTH B O-MOJIE ITHKJIO-
TPOHHOTO U3JLyYeHUs HaJ KPYITHBIMU MSITHAMU, KOTOPOE
cocrasiisier okosio 1000-4000 K u saBasercsa crabokoH-
TpacTHBIM 3hdeKToM, HAOII0TaeMbIM Ha (POHE SIPKOTO
uznyderns B e-moze (~ 0.2% or 2MK). Dddekr nan-
6oJiee 4acTO IPOSIBJISIETCS] B OIPAHUYEHHOM JIMAIAa30He
aaue BosiH 1.65-2.3 cm. ITomuMo HabIIOMAEMOT0 TTOHM-
JKEHHOTO 3HAYCHUS PATUOSPKOCTH, KaK IMOKA3aJH MO-
JIeJIbHBIE PACYETHI U COMOCTABJIEHUSI CO CHUMKAMU TPYIII
usiren B smann He I 10830 A, sra o6macts XapaKTepusy-
ercsl «Pa3perKeHHOCTbI0» KOPOHAJIBHONM ILIa3MBbl, IIJIOT-
HOCTb KOTODOIi CyIIECTBEHHO MoHMzKeHa (B 2 pa3a) u ee
CBOICTBa OJIU3KM K KOPOHAJIBHBIM Jbipam. Takas aHa-
JIOTUsI TTO3BOJISIET TIPEJIIOJIAraTh, YTO ITa 00JIACTH I10-
HUKEHHOU SIPKOCTH 00pa3yeTcst B pe3yIbTaTe NCTEIEHUS

sion are fitted so that the calculated emission inten-
sity would correspond to data of RATAN-600 observa-
tions at several tens of frequencies simultaneously. This
method of diagnostic modeling was successfully tested
by the example of a spot of large area from the region
AO 12209. Simultaneous observations with RATAN-600
and the NRAO VLA radio telescope allowed us obtain-
ing a more detailed idea about structure of this active
region, characteristics of its small (spot) and large (floc-
cule) components of different physical nature and mech-
anisms of emission, and of the dynamics of alterations of
these characteristics.

From RATAN-600 spectral-polarization observations
in the microwave wavelength range we detected a radio
brightness fall of about 1000-4000K in the o-mode of
cyclotron emission over large spots. This fall is a low-
contrast effect observed against the background of bright
emission in the e-mode (~ 0.2% from 2MK). This effect
appears most often in a limited wavelength range of 1.65—
2.3 cm. As was shown by model calculations and compar-
ison with images of spot groups in the line HeI 10830 A,
beside the observed reduced radio brightness this area is
characterized by “rarefaction” of corona plasma, whose
density is considerably (twice) lowered, and its proper-
ties are close to those of coronal holes. Such an analogy
allows us supposing that this area of lowered brightness
results from plasma outflow and it can participate in
formation of solar wind. On the other side, independent
measurements of cyclotron emission polarization spectra
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ILUTA3MBI U1 MOXKET y9aCTBOBATH B (DOPMUPOBAHUM TOTO-
KOB coyiHegHOro Berpa. C Jpyroil CTOPOHBI, HE3aBUCH-
Mbl€ U3MEPEHUs CIEKTPOB HOJIAPU3aUI IIUKJIOTPOHHOT'O
WU3JIyYEHUSI JIJIS O- U €- MOJI, TIO3BOJISIIOT TIOJIYYUTh HOBYIO
nH(MOPMAIUIO O CTPYKTYPe MArHUTHOI'O I0JIsI B TJIyOMHE
IATHA.

B.M. Bozod, T.1. Karvmman, C.X. Toxruyxosa,
H.I. Ilemeposa u dp.. NOAA 11734 Geomagnetism
and Aeronomy, 55 (8), 1124 (2015); Sol. Phys., 290(1),
21 (2015); Cosm. Res., 53 (1), 10 (2015).

HABJIIOJIEHUE AKTUBHOW OBJIACTU
NOAA 12303

[omyaens! npeBapUTEeIbHBIE PE3YILTATHI HAOJIIOIE-
wuit akruBHONH obgactu NOAA 12303, BBITOJIHEHHBIX
BO BpeMs YaCTHOTO COJHeYHOro 3aTMenus 20 mapta
2015 1. c UCHOJIB30BAHUEM ITOJTHOIOBOPOTHBIX PaJUo-
tesieckorioB PT-32 cern «Ksasap-KBO» u3 reorpadu-
9eCcKU pa3HEeCEeHHBIX IIYHKTOB — obceparopun «Cpet-
soe» BOum3u Cankr-IlerepOypra u «3esleHUIyKCKas» Ha
Ceseprom Kaskaze (puc. . Takoe reorpaduaeckoe
PACIIOJIOKEHIE CHEIAI0 BO3MOXKHBIM DEAIN3AINIO HAU-
JIYUIIIEr0 MEeTO/a PAJMOACTPOHOMUYECKUAX HAOJIOICHII
COJIHEYHBIX 3aTMEHHM, MO3BOJIAIONIET0 JIOCTHYb MAaKCHU-
MaJIbHO BO3MOXKHBIX 3HaUYeHUH 3()PeKTUBHOM pa3pera-
foreit crrocobHOCTH, OIM3KNX K Ju(PAKIIMOHHOMY IIpe-
mery (17-3"). Brarogaps 3ToMy € BBICOKOH TOYHOCTBIO
OIpesiesIeHbl pa3MePhl U KOOPAMHATHI MCTOYHUKA ITUK-
sorpontoro p-usaydernst (MIIMU), pacmosokeHHOTO
HaJ| MATHOM aKTUBHOI obsiactu 12303, a Tak>Ke BBISB-
JleHa TOHKasl CTPYKTypa ero msobpakenns. Ilyrem co-
MIOCTABJIEHUS C PE3yJIbTATAMHU HAOJIIOAEHUH TPEIbIIyIIe-
ro sarmenus 04.01.2011 r. (toxke ma PT-32) nokasamo,
9TO XapaKTepHbIe OCOOEHHOCTH CTPYKTYPhI M300parke-
uust IIIMU (scbdexr Tenbdpeiixa—JIyObimesa) ormeua-
FOTCSl HE3ABUCHUMO OT MOIIHOCTH MCTOYHUKA U3JIydeHUSs,
T.e. JTaXKe JJIsl IATEH MAJION TIJIOIIAJIN.

B.M. Bozod, A.H. Kopoiwcasun, H.I. ITemeposa,
u dp. Tpydw xond. TAO, 313 (2015).

for o- and e- modes permit to obtain new information on
structure of magnetic field deep in the spot.

V.M. Bogod, T.I. Kaltman, S.Kh. Tokhchukova,
N.G. Peterova et al.. NOAA 11734 Geomagnetism
and Aeronomy, 55 (8), 1124 (2015); Sol. Phys., 290(1),
21 (2015); Cosm. Res., 53 (1), 10 (2015).

OBSERVATIONS OF THE ACTIVE REGION
NOAA 12303

We obtained preliminary results of observations of
the active region NOAA 12303 carried out during
the partial solar eclipse on March 20, 2015 with RT-
32 radio telescopes with full-sky coverage of the net-
work “Quasar-KVO” from two geographically separated
points — the “Svetloe” observatory near St. Peters-
burg and “Zelenchukskaya” in the Northern Caucasus
(Fig. . Such a geographic location made it possible
to implement the best method of radio astronomical ob-
servations of solar eclipse permitting to achieve the max-
imum possible effective resolution close to the diffraction
limit (1”-3"). In this way, we determined size and coor-
dinates of a cyclotron p-emission source (CMES) located
over a spot of the active region 12303 and revealed fine
structure of its image. By comparison with results of ob-
servations of the previous eclipse on 04.01.2011 (also RT-
32) it was shown that characteristic features of CMES
image structure (Gelfreikh—Lubyshev effect) are notice-
able independently from power of an emission source, i.e.
even for spots of small area.

V.M. Bogod, A.N. Korzhavin, N.G. Peterova et
al. Proceedings of CAO conf., 313 (2015).
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Puc. 39: @omozesuoepamma Coanya na denv sammenus 03.2015 2. Ommeuerv, Yy4acmry COAHEWHO20 AUMOL 6
obaacmax I u IV xonmaxmos ¢ aumbom Jlynol das obcmosmesveme 3ammenus npu wabaodenusax 6 obc. «Ceem-
a0e» u «3eaenuyrcrass. B eude oxpyorcnocmeti ouamempom 4'5, 8.0 u 16’8 noxasanv. pasmepv. JTHA PT-32 na
soamax 3.5cm, 6.2cm u 13 cm. Ha scmasxe uzobpasicenue AO 12303 6 aunuu 1700A (SDO/AIA).

Fig. 39: Photoheliogram of the Sun on the eclipse day March 02, 2015. The solar limb areas are marked in
regions of contacts I and IV with the limb of the Moon for eclipse circumstances during observations in “Svetloe”
and “Zelenchukskaya” observatories. Clircles of diameter of 45, 8'0 and 16’8 show the size of RT-32 directional
diagram at wavelengths of 3.5 cm, 6.2cm and 13 cm. The inset shows AO 12303 in the line 1700A (SDO/AIA).



