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3. U3yueHue CONHEYHO-3EMHBIX CBsI3eH Kacajoch
MPOOJIEMBI BIHSIHASL COTHEYHOW aKTHBHOCTH HA 3€MHYIO
morony. [To Habmonernsm Ha BITP moameueHo, 9ro uis
Cesepo-3anmama Poccun, mOABEp)KEHHOTO —BIHSHUIO
TEIUVIOW ATIIAHTUKH, YCUJIEHUE COJHEYHOM aKTUBHOCTHU
MPUBOANT K TMOTEIUICHUIO — 3WMOM aMIUTUTyAa 3THX
a¢¢pexroB mocruraer 10 C. IlogmedeHHBIE 3aKOHOMEP-
HOCTH MOTYT WCIIONB30BaThCA M1 KOPPEKTHPOBKH
KPaTKOCPOYHOTO TPOTHO3a TOTOABI M yIy4IIaTh €ro
OMPaBIbIBAEMOCTb.

IMoarotoBka paaumoTeieckona K  PeryJsipHbIM
HAOIIOCHUAM, a TAK)KE UCCICIOBAHNEC €r0 TEOMETPHHU B
MOCIICIHUEC  TONbI  BBIIONHSINCH  T'€OAC3HYCCKIMH
MeTogamu.  bputa  yCTaHOBIIEHa  OTHOCHUTEIbHAS
CTaOMIBHOCTE TONOKeHHs 1eHTpa BIIP, obecreden
3¢ (eKTUBHBIN KOHTPOJIb OPUEHTUPOBAHUS OOIydaTes,
a mo nmaHHBIM foctupoBku 2006 T. chopmupoBaHa
OTpakarolasi MOBEPXHOCTh riaBHOro 3epkana BIIP co
cp.KB. ommoOKoi (o HabmoxeHuto ComHma, A=3.2 cm)
+1.4 MM (mpm cp.kB. ommOke roctupoBku +0.5Mm). B

FOCTUPOBKAX Y9acTBOBAJIH M.A. Anremtox,
C.A. T'onocosna, B.®. Musenxo, E.K. XunbkoBa,
B.A. XKapos.

FO.K.36epes, A.H.Koporcasun, H.I'.Ilemeposa

PAIMOACTPOHOMMU-
YECKHE UCCJIEJOBAHUA

MEXJY NVSS M IRAS: TIOMCK HOBOM
nonyJisinuu PAINO HEBA HA PATAH-600

[poBomsmmecss Ha  PATAH-600 mpenemsHO
riryOoxue 0030psI HeOa 1Mo mpoeKTy «[ eHeTHdecKuid Kox
BcenenHoit» mamm BO3MOXKHOCTH OICHHTH POJIb HOBBIX
momyyAnuil pagno HeOa, HE MOMABIINX HU B OOHH W3
KaTajloroB B paauoanamnasoHe. Kak M3BECTHO, MEXIy
UK o630pom Heba Ha BoaHe ~100 MUKPOH M CaMbIMHU
nyOokuMu 0030paMu paauo Heba Ha BoiHe 2lcMm
(NVSS, FIRST, mopor 1-3 MS5H) HeT HE 0HOTO 0030pa
6n3Kol yyBcTBHUTENBHOCTH. Katanoru tuna GB (6 cm,
nopor 20mSH) 1 WMAP (~lcMm, nopor okono 15H),
skcriepuMeHT XOJIOJ wu 3enntseii 0030p (RZF) na
PATAH-600 6nm3ku mo uyBcTBUTENbHOCTH K NVSS B
CM [Hama3oHe W B MPHUHIUIE IO3BOJSIOT BEIICIHTH
00BEKTHI B HECKOIBKO MSH (puc. 51).

[pakTudecku BCE JIOCTATOYHO YBEpEHHO
BBIeTsIeMble  00bekThl RZF  karasora  MOXHO
oToXxaecTBUTh ¢ NVSS 00bekTaMu BIUIOTH 10 Mpejaerna,
HaKJIaJpIBAEMOT0 IIYMOM (OHOBBIX HEpa3peIIeHHBIX
PaaMOUCTOUYHUKOB. DTOT LIyM MOKET OBITh CBS3aH KakK C
HIyMOM OYeHb CcJIabblX B CM JMana3oHe pajuo-
ucrounnkoB NVSS karanora, Tak ¥ C IIyMOM HOBBIX
monyJisAnuil 00BEKTOB paano Heba, He MOMABIIMX HU B
OIIMH W3 KaTaJoroB. AHalW3 IOKa3al, YTO HMEETCs
JOCTAaTOYHO MOIIHBIA IMyM OT PaJHOHUCTOYHHKOB, HE
momaBmx B NVSS karaior (puc. 52).

3. The study of solar-terrestrial connections
concerned the problem of influence of the solar activity
on terrestrial weather. It was noticed from LPRT
observations that for the North-West region of Russia
which is subjected to the influence of the warm Atlantic,
the intensification of the solar activity leads to warming.
In the winter time the amplitude of these effects
achieves 10 C. The noticed regularities can be used to
correct short-term weather forecasts and to improve their
proving true.

In recent years, the preparation of the radio telescope
to regular observations and the investigation of its
geometry were performed by geodesic methods. A
relative stability of the LPRT center location was set, an
effective control of the feed-cabin orientation was
provided, and, according to the alignment data of 2006
(by observations of the Sun, A=3.2 cm), the reflecting
surface of the LPRT main mirror was formed within the
rms error of +1.4 mm (with the rms error of the
adjustment to be 0.5 mm). M.A. Angelyuk ,
S.Ya. Golosova, V.F. Milenko, E K. Khil’kova,
V.I. Zharov took part in alignment.

Yu.K. Zverev, A.N.Korzhavin, N.G.Peterova

RADIO ASTRONOMY
INVESTIGATIONS

BETWEEN NVSS AND IRAS: THE RATAN-600
SEARCH FOR A NEW POPULATION IN THE
RADIO SKY

Extremely deep surveys of the sky performed with
RATAN-600 within the framework of the Cosmological
Gene project enabled us to estimate the role of new
radio sky populations that did not get in any radio range
catalog. As is known, there are no surveys of close
sensitivity between the IR survey of the sky at the
wavelength ~100 microns and the deepest surveys of the
radio sky at the wavelength 21 cm (NVSS, FIRST, a
threshold of 1-3 mly). The type GB catalogs (6 cm, a
threshold of 20 mJy) and WMAP (~1 cm, a threshold of
about 1 mlJy) the RATAN-600 experiment COLD and
the Zenith survey (RZF) are close in sensitivity to NVSS
in the cm wavelength range and, in principle, allow
selecting objects of several mJy (Fig.51).

Practically all sufficiently-reliable selectable objects
of the RZF catalog can be identified with the NVSS
objects up to the limit imposed by the noise of
unresolved background radio sources. This noise can be
related to the noise of very faint cm wavelength range
radio sources of the NVSS catalog as well as to the noise
of new populations of radio sky objects that did not get
to any catalog. The analysis of all types of noises
showed that there is a sufficiently powerful noise from
radio sources which did not get to the NVSS catalog
(Fig. 52).
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Weak (few mJy) objects from SUM and DIF of two sets, 200 Days each
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Puc. 52. Cpasnenue enybokoco paspesa Heba 6 cm ouanazore (7.6 u 6 cm) ¢ MOOeIbHbIM pa3pe30omM No OAHHbIM HA
21cem (NVSS kamanoe, cenaxcennusiti 08yxmeproti ouazpammoit PATAH-600). X modens, u Hada00eHus ouuujersl om
wyma danexux om ocu paououcmounuxod MHAT ¢unompom. Hem nu 00nozo nogozo obwvexma na yposue 6oiee 3o, u
MONILKO 08d UMEIOM Pe3KO OMIudHble 0m NPeoCcKa3aHull Mooeiu cnekmpanbHule uHoekcol. OOHAKO, uyM HACLIUEHUs
Ha cyo-mAn yposue 6onee uem 6060e npesviuiaem npeockazantuiti no NVSS modenu, umo cosopum o cyuecmeosanuu
HOBOU NONYAAYUU, He NONAsWell HU 8 O0UH PAOUO KAMAO02.

Fig. 52. Comparison of the deep cut of the sky in the cm range (7.6 and 6 cm) with the model cut by the 21-cm data
(the NVSS catalog smoothed by a 2-D RATAN-600 beam). Both the model and observations were cleaned from radio
sources far from the axis by the MHAT filter. There is no new object at the level of more than 3o, and only two objects
have spectral indexes that are sharply differing from model predictions. However, the saturation noise at the sub-mJy
level exceeds that predicted by the NVSS model more than 2 times, which suggests existence of a new population that
did not get to any radio catalog.

Jna yrouneHuss ponmu mryma NVSS ucrounukos
ObUTM  TIPOBEICHBI  MCCIENOBAHHS  CHEKTPaJIbHBIX
cBoiicTB 00BekToB NVSS Kkaramora Ha pa3iHYHBIX
YPOBHSIX IUIOTHOCTEH MOTOKA IO JAAHHBIM Pagro030poB
Ha PATAH-600 (okciepument XOJIO/] u RZF). beuio
YBEPEHHO  OOHApyKEHO  YIUIOLICHUS  CPEIHETO
CHEKTPaJbHOTO MHAEKCA HUX IpHU Tepexone oT

To specify the role of the noise from NVSS sources,
the spectral properties of NVSS objects at different flux
density levels were studied by data of the RATAN-600
radio surveys (the experiments COLD and RZF). The
flattening of an average spectral index at the transition
of flux densities from 100 mJy to 10 mlJy in the cm
range was detected reliably (Fig. 53). The theory
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minotHocTe moroka or 100 mMAH nmo 10 MiH B cm
muamazoHe (puc. 53). Teopus mpenckasblBacT 3TOT
3pQeKT Kak CIEICTBUE HCUE3HOBEHMS IOMYJISLUN
MOIIHBIX PAJUONUCTOYHUKOB C KPYTBHIMH CIIEKTPaMH
tuna FRII, xotopas yxe HOYTH MOJIHOCTBIO BHJHA Ha
MOOBIX paccTosHUSX BO BceenenHoit Ha ypoBHe GB
KaTajuora.

predicts this effect as a consequence of disappearance of
the population of powerful radio sources with steep
spectra of the type FRII, which is almost totally seen at
any distances in the Universe at the level of the GB
catalog.

Puc. 53. I'ucmoepamma pasnocmu pacnpedenenusi
CHEeKMPANbHbIX ~ UHOEKCO8  CUIbHbIX  (0030p
cegepnozo Heba na PATAH-600) u crabwix (RZF
0630p) NVSS ucmounuxos. Ilpu nepexode k
cnabbiM  yBenuuusaemcs NPOYeHm UCMo4HUKO8 co
CHEeKMPANbHbIMU UHOEKCAMU DOoJlee NIOCKUMU, YeM
CPeOHUll, U YMEHbULACMC sl YUCTO UCMOYHUKOS CO
CHEeKMPANbHbIMU UHOEKCaMU Gollee KpYmbIMU, Yem
CpeoHUll CNeKMPAanbHblll UHOEKC.

Fig. 53. Histogram of the difference of spectral
index distributions of strong (the RATAN-600
survey of the northern sky) and faint (the RZF
survey) NVSS sources. At transition to faint ones
the percentage of sources with spectral indexes
that are flatter than the average one increases, and
the number of sources with spectral indexes
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CnexTpajibHble CBOWCTBa caMmbIX ciadbix NVSS
O0BEKTOB HE yJIaBaIOCh MCCIEN0BATh Ha CTATUCTUYECKH
3HAYUMBIX MaccuBax. Hamm ObLT mpeluio’keH MeTon
«TPYIIOBBIX»  CIEKTPAIbHBIX  HMHAEKCOB, KOTOPBIH
CBOOO/IEH OT NIyMa «HACBHIIICHUS», YTO IO3BOJIMIO
MIPOCIICINTh CIIEKTPaNbHBIN cocTaB NVSS mommymsmii
1o ypoHas Beie 3.8 MAH Ha BonHe 21cMm. OOHapyReHO,

steeper than the average spectral index decreases.

Puc. 54. Jlanuvie o 28019 cnexmpanvnvix unoexcax NVSS
0bvexkmos, euoumvix 6 RZF o0630pe. I[loomeepocdaemcs
6bI600 O MAIOM Hucie O00beKmo8 ¢ UHBEPCUOHHBIMU
cnexmpamu (~ 2%). Ilpoyenm 00vbekmos ¢ yibmpa-Kpymolmu
cnekmpamu ocmaemcs ougymumvim (~5%).

Fig. 54. Data on 28019 spectral indexes of NVSS objects
visible in the RZF survey. The conclusion of a small number
of objects with inversion spectra (~2%) is confirmed. The
percentage of objects with ultra-steep spectra remains
noticeable (~5%,).

The study of spectral propertied of the faintest
NVSS objects by statistically-significant arrays has
failed. We suggested a method of «group» spectral
indexes, which is free of the «saturation» noise. This
allowed us watching the spectral composition of NVSS
populations up to the level higher than 3.8 mJy at the
wavelength 21 cm. It was discovered that a small
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9TO HEOOJBIIOE YIUIOMICHUE CICKTPATBHBIX HHICKCOB
nponomkaercsa. Kapra neba Bcex NVSS o00bekroB,
MOMABIINX B 00JacTh HOBOTO IBYXMEPHOTO 0030pa
obmactu pasmepom 500 kB. rpam. (RZF o00630p),
MOKa3aHa Ha puc. 54.

YTo4HEeHHBIE [aHHBIE O crekTpe ciadbix NVSS
00BEKTOB MO3BOJIMIIN YTBEPKIATh, YTO OCHOBHOM ITyM
(OHOBBIX MCTOYHHUKOB, HaOmogaeMbix Ha PATAH-600
B NIPENEeNbHO TIyOOKHX 0030pax, MOYTH BABOE OOJIBIIE
myma NVSS Heba B cM auamnazoHe. YUHThIBas Malloe
KOJIMYECTBO OOBEKTOB C MHBEPCHOHHBIMH CIICKTPaMH,
MBI CUMTAEM, YTO OCHOBHAS Macca HOBBIX OOBEKTOB
Heba WMeeT CHCKTPANbHBIA WHACKC ONM3KHHA K
0XKUIAEMOMY JUTS TaJIaKTUK c OypHBIM
3Be3000pa30BaHMUEM, a HE JJIS TAIAKTUK C aKTHBHBIMH
SIIpaMd, WMCIOIIUME IUIOCKHE W  HHBEPCHOHHEIC
CIEKTPHl. YTOYHCHHE TPUPOIBI HOBOW TIOMYJISAIHA
pamro Heba Ha PATAH-600 mpogomkaercs.

IO.H. Iapuiickuu, H.H. bypcos, T.A. Cemenosa,
FO. Comnuxosa, H.C. Cobonesa, A.B. Temuposa,
M. Xabubyniuna, A.B. Bepnun,  H.A. Huowcenvckuil,
I.A. Kpamos

MOJEJIUPOBAHUE HABJIIOJJEHUM

AHUM30TPOIINHU PEJIMKTOBOI'O U3JIYUEHUA
HA PATAH-600

B 2006 . MIPOJIOJKAITHCH paboTsl 1o
MOJEIUPOBAHUIO HaOII0IeHU TEeMIIEpaTypHOI
anmsotponuun P Ha PATAH-600. MopenupoBanuch
MHOTOYAacTOTHbIE HaOmoneHust tiomanok 10°x10° B
nuanazoHe 1-30 I'Tu ¢ yderoMm CIOXKHOW AuarpaMmbl
HanpasieHHocTH PATAH-600 u HexoppelnpOBaHHOTO
orymMa TPUEMHHKOB TPH  PAa3IMYHBIX  BPEMEHAaX
HakorieHus. Kpome camoro PU B mogmemsix
VUATBIBAJINCh M3NydeHHe [amakThkm (CHHXpPOTpPOH,
cB00OIHO-CBOOOTHOE M3ITyUCHHE U M3ITyYCHHE TIBLIH), a
Takke TemueparypHslid a3¢dexT CroaseBa-3eIbpI10BHYA.

Paznenenrie KOMITIOHEHT H3IIyYeHHsI IPOBOAMIIOCH B
@Oypbe-001acT METOOM MaKCHMyMa SHTpormu. U3
PE3YyJILTATOB BHUIHO, 4qTo MMPOCTPaHCTBEHHOE
pacnipenenenue anuzorponuu PU (puc. 55) u apyrux

KOMIIOHEHT  U3JY4YEHHUs] MOXHO BOCCTAaHOBUTH C
NPUEMIIUIMON  TOYHOCTBIO,  €CIM  M3BECTHBl  UX
CIIEKTPAJIbHBIE ~ 3aBUCUMOCTH U  KOBapHUalMOHHbBIE
cBoiictBa. Omenku cmekrpa MomHoctHn PU, maxe c
y4eTOM BO3pPOCHICH  JWCIEPCHH  BBHIOOpKH  WM3-3a
HEeOOJBIIOTO pa3Mepa IJIOMIAIKH, MOYKHO HCITONB30BATh
IS HaJOXKEHWS TMPEeNelioB Ha KOCMOJIOTHUECKHE

mapaMmeTpsl, Hampumep Ha Qb m Qm , K KOTOPHIM
qyBCTBUTEIBHBI BTOPOH M TPETH HONIUIEPOBCKHE MTUKH.

XoTa Takoe MOJEIUPOBAHHE SBISETCA JAOCTATOYHO
WICTU3NPOBAHHBIM, TEM HE MEHEe, OHO IOKa3bIBaeT,
yro Ha PATAH-600 MOXHO MHOJY4YHTh HpHUEMIIEMBbIE
PE3YJbTATHI JaKe C YYETOM CIIOKHOCTH €T0 JHarpaMMBbl
U TIPY YMEPEHHBIX BPEMEHaX HaKOIUICHHMSI.

B.A. Cmonsaposg

flattening of spectral indexes continues. The sky map of
all NVSS objects of the 500 sq. degrees area of the new
2-D survey (the RZF survey) is shown in Fig. 54.

The refined data on spectra of faint NVSS objects
allowed us stating that the main noise of background
sources observed with RATAN-600 in the extremely
deep surveys is almost two times more that the NVSS
sky noise in the cm range. Allowing for a small number
of objects with inversion spectra, we think that the main
part of new objects has the spectral index close to the
expected one for galaxies with violent star forming, but
not for active nuclei galaxies having flat and inversion
spectra. The specification of the nature of the new
population of the radio sky with RATAN-600 goes on.

Yu.N. Parijskij, N.N. Bursov, T.A. Semenova,
Yu. Sotnikova, N.S. Soboleva, A.V. Temirova,
M. Khabibullina, A.B. Berlin, N.A. Nizhel sky,
D.A. Kratov

THE MODELLING OF CMB ANISOTROPY

OBSERVATIONS AT THE RATAN-600 RADIO
TELESCOPE

The modelling of CMB temperature anisotropy
observations at the RATAN-600 radio telescope was
continuing in 2006. The model was created for multi
frequency observations of 10°x10° patches at 1-30GHz
bands taking into account complicated beam profile of
RATAN-600 and uncorrelated receiver noise with
various integration times. The model of microwave sky
included not only CMB signal but also Galactic
components like synchrotron, free-free and dust
emission as well as thermal Sunyaev-Zeldovich effect.

Component separation was performed in Fourier-
domain using maximum entropy method. It is clear from
results that CMB anisotropy (Fig. 55) and other
component’s spatial distribution can be recovered with
acceptable accuracy, if their spectral dependencies and
covariance properties are known. CMB power spectrum
estimations, even with increased variance of sample due
to the small size of the patch, can be used to constrain
the cosmological parameters, e.g. Qb and Qm to that
second and third Doppler peaks are quite sensitive.

Although such modelling is quite idealised, it
demonstrates that it is possible to obtain affordable
results at RATAN-600, even taking into account it’s
complicated beam and using moderate integration time
for observations.

V. Stolyarov
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Puc. 55. Ilpumep eoccmanosnenus pacnpeoenenus anuzomponuu PH na niowaoxe 10°%10° Cnesa noxazana

Modenb, cnpasa — eoccmanosientas kapma anuzomponuu PU 6 edunuyax unmencuenocmu MJy/Sr na ywacmome 300
N 2

I'Ty. Ha spe3xe — npumep oyenku cnekmpa mowHocmu PU 6 eounuyax mepmoounamuyeckoil memnepamypol Lk .

Fig. 55. An example of CMB anisotropy recovery on a small 10°x10° patch. The model is on the left, the recovered
map is on the right, units are of MJy/Sr at 300 GHz. An example of CMB power spectrum estimate is shown on the

inlay; units are uk’ of thermodynamical temperature.

UCCJIEJOBAHUE HW3KHUX MYJbTHUIIOJEN
KAPT PEJIMKTOBOI'O U3J1YUEHUSA

[IpoananuzupoBanbl (a3zbl HU3KUX MYJIBTHIIOJNEH
KapT pENMKTOBOTO M3iydeHus wmuccun WMAP,
KOTOpBIE, KaK IpeAIoaraeTcs, CBsI3aHbl CO CBOMCTBaMHU
BceneHHoli Ha caMbIX paHHMX OTanax pa3BHUTHS,
BKJIIOYasi TOIOJIOTHIO TIPOCTPAHCTBA W 0OOpa3oBaHME
NepBeIX  CTPYKTYp (puc. 56). beima oOHapyxeHa
3HauMTeNbHAs (a3oBas KOppeNsHMsS MEXIy KBal-
pymomsimu - kaptel  WMAP  u  nmpyrux  (QOHOBBIX
KOMIIOHEHT B KaHajax peructpanuu K-W. Mopdomnorus
KBAJIPYIIOJISL SIBIISICTCSl OTPaKCHUEM KapT HaJIOKEHHBIX
(OHOB UM coXpaHsieTcs IOCle pa3leleHHs KOMIIOHEHT.
Okazanock, 4YTO MPOCTHIM IIOBOPOTOM Ha OIHMH YIOJ
MOXHO M3 (pa3 curHana nonyduTh (ha3pl HAJOKEHHBIX
¢doHoB. JtoT 3PdekT orpaxaer ¢akrt, 4To (Gas3bl KBaJI-
PYIOJISL SIBISIFOTCSL CJICACTBHEM CHCTEMATHYEeCKOro 3¢-
(exTa, a He NPOsIBJICHUEM IIEPBUYHON HErayCCOBOCTH.

O.B. Bepxooanos coemecmno ¢ I1.J]. Hacenvckum
(FOoicnviit  ghedepanvuwiti  ynueepcumem, Hucmumym
Hunvca bopa, Janus)

CIIEKTPAJIBHO-ITPOCTPAHCTBEHHBIE
OJIYKTYAIHU KOCMHUYECKOI'O MHKPO-
BOJIHOBOT'O ®OHOBOI'O M3JYYEHUA.
HABJIIOAEHUSA HA PATAH-600 2001 - 2006 I'T".

Ha PATAH-600 B 2001-2006 rT. OBIT TpOBEICH
MOUCK CIIEKTPAIBbHO-IIPOCTPAHCTBEHHBIX  (IIyKTyaluid
U3JTy4eHHs: KocMu4Yeckoro (hoHa Ha BoiHe 6.2 CM B IBYX

THE STUDY OF LOW MULTIPOLES OF
COSMIC BACKGROUND RADIATION MAPS

We analyzed phases of low multipoles of CMB
maps of the mission WMAP which are supposedly
related to properties of the Universe at the earliest stages
of evolution, including the topology of space and
formation of the first structures (Fig. 56). A considerable
phase correlation between quadrupoles in the WMAP
map and other background components was discovered
in the K-W registration channels. The quadrupole
morphology reflects maps of superimposed backgrounds
and remains after separation of components. It turned
out that phases of superimposed backgrounds can be
obtained from signal phases by a simple rotation through
one angle. This effect accounts for the fact that the
quadrupole phases are sequent of a systematic effect, but
not a manifestation of the initial non-Gaussianity.

O.V. Verkhodanov in collaboration with P.D. Nasel sky
(Southern Federal University, Niels Bohr Institute,
Denmark)

PATIAL-SPECTRAL FLUCTUATIONS OF
COSMIC MICROWAVE BACKGROUND.
OBSERVATIONS WITH RATAN-600 IN 2001-2006

In 2001-2006 RATAN-600 was used in the search
for spatial-spectral fluctuations of the cosmic
background radiation at the wavelength 6.2 cm in two
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mosiockax pasMmepoM 35'x7" B okpectHoctu Ilomroca
Mupa. ITokazaHo, 94To B ToJI0C€ pajuo 4acToT ~12 MI'1g
U B JMalla30HE YTIIOBBIX MepruoaoB oT 4’ 10 16’ cuexTps
MPOCTPAHCTBEHHBIX  (UIYKTyallMid HMMEIOT  [OJbEMBI
CTETIEHHOI'0 XapakTepa CO 3HaueHHsIMM IoKa3aTemls 10
—1.5+0.5, naGmoparomuecs ¢ NEPUOTUYHOCTBIO 2-3
MI'n (puc. 57). B mapre 2002 1. oOHapyXeHBI 1Ba
Y3KOIOJOCHBIX MakcumMyMa Ha uactorax 4870.4 u
4871.5 MI'n ¢ aMmiaMTy#odl COOTBETCTBYIOIIMX WM
¢durykryammii 5+0.5 mK mo anTeHHOW Temmeparype B
00J1acTH YIJIOBBIX TEPHOJIOB ~ 5', UMEIOUIMX HIUPUHY
okoiio 600 xI'l. CtanAapTHEIE IPOBEPKU MOIYCYMMBI U
MONypa3HOCTH JBYX TPyNI HAONIONCHHUN, CITy4aitHO
00pa3oBaHHBIX W3 OOIICH COBOKYMHOCTH 23 3amucei
nukita HaObmonernit B mapte 2002 r., a TakKe CpaBHe-
HHUE CO CIIEKTpaMU XOJIOIHOM COINIACOBAaHHOW Harpysku,
MOJKJIFOYEHHON Ha BXOJ NPHUEMHUKA BMECTO aHTCHHBI,
MOATBEPKAAIOT PeanbHOCTh 3THX Jeranedl. OpHako,
npuposa OOHApYKEHHBIX OCOOEHHOCTEH U3IIydYeHUs
noka He sicHa. [lombITKa CBsI3aTh 3TO W3JIyYeHHE C Bpa-
IIAaTEeNbHBIMA TIEPEX0JaMU MOJEKYIIbI CH? I5,J=15/2,
JABC KOMITIOHCHTbBI MYJIbTHUILIETA KOTOPOTO IOIIagar0T B
WCCIICIOBAaHHBIH JTMaIla30H, OKa3ajach Oe3yCIENIHOM.
Bnusinne anmapatypsl 1 U3Iy4eHHs 3eMHOH aTtMoc(epsl
TaK)Ke TPEJICTABISIETCS MaJOBEPOSTHBIM.

U.B. I'ocauunckuii, B.K. /[yoposuu, A.Il. Beneep

Puc. 56. Ilonyuennvie no pesynomamam Habno0eHull 3a
3 200a muccuu WMAP azoevie oOuacpammel  Ha
0eKapmoBou NIOCKOCMU (POHOBLIX KOMNOHEHM (YepHbie
auHuu) u xapmol penuxmosoeo usayyenus ILC(III)
(kpachvle aunuu). Pazvl NOKA3AHBI KAK Yelbl Mexcoy
HOJIOJICUMENbHBIM — HANPAGIEHUEM OcU  abcyucce u
coomgemcmeyiowell aunueti. CRIOWHBIMU  TUHUAMU
ommeuenvt moowvl (I, m)=(2, 1) u wmpuxoevimu —
(I, m) = (2, 2). Ha Hudicnei npasoti naneiu NOKA3AHbI
@asvr ILC(I1]) kpachvim yeemom, HEKOCMOIOSULECKO20
ounons (I, m) = (1, 1) — cnaownoii uepHoil uHuel, Koc-
MONO2UHECK020 OUNOAS — WMPUXOGOU HEePHOU AUHUEl.
U3  pucynka e6uowo, umo pasHocme gaz ona
COOMBEMCMBYIOUUX MOO KEAOPYNOJISL MeNHCOY (OHOBbI-
mu komnonenmamu u kapmot ILC(III) npumepro ooHa u
ma oice, umo Modcem Oblmb 00YCIOGIEHO CUCMEMA-
muyeckum d¢pgexmom npu 0opabomke OAHHLIX.

Fig. 56. Phase diagrams in the Cartesian plane of
background components (black lines) and CMB maps
ILC(II) (ved lines) obtained from the 3-year WMAP
observations. Phases are shown as angles between the
positive direction of abscissa and a corresponding line.
Solid lines denote the modes (I, m) = (2, 1) and the
dashed lines are for ([, m) =(2,2). In the right low
panel the ILC(Ill) phases are shown in red, the phases
of non-cosmological dipole (I, m) = (1, 1) are shown by
the solid black line, and that of the cosmological dipoles
are shown by the dashed black line. It is seen from the
figure, that the difference of phases for corresponding
quadrupole modes between background components and
the map ILC(IIl) is approximately the same, which can
be caused by a systematic effect when processing data.

small strips of 35'x7" size in the vicinity of the Celestial
Pole. It was shown that in a radio frequency band of ~12
MHz and within a range of angular periods from 4’ to
16" the spectra of spatial fluctuations have raises of
power-law character with index values up to —1.5+0.5
observed with a period of 2-3 MHz (Fig. 57). Besides, in
March 2002 we detected two narrow-band maxima at
the frequencies 4870.4 and 4871.5 MHz with the
amplitude of corresponding fluctuations 5+0.5 mK in
antenna temperature in the range of angular periods
about 5’ with the width about 600 kHz. Routine checks
by spectra of half-sum and half-difference of two groups
of observations formed randomly from the general
totality of 23 records of the March 2002 observational
cycle and the comparison with spectra of a cold matched
load connected to the receiver’s input instead of antenna
confirmed the reality of these details. However, the
nature of the detected features of radiation is not clear
yet. An attempt to connect this radiation with a
rotational transition of the molecule CH? /Z,J = 5/2, two
multiplet components of which get into the range under
investigation, failed. Influence of equipment and
radiation of the terrestrial atmosphere also seems
unlikely.

LV. Gosachinskij, V.K. Dubrovich, A.G. Venger
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Puc. 57. 3asucumocms noxaszameneii y2nosvix

Index of angular spectrum

Y ! .
4875.0

Frequency (MHz)

CneKmpo8 Om Yacmomul paouoOUana3oHa Ha
6oHe 6 cm 6 obnacmu nepuodos om 4’0o 167
6 00Hol U3 nonocok oxoio Iloaroca Mupa.

Fig. 57. Relations between indexes of angular
spectra and radio-range frequencies at the
wavelength 6 cm within the range of periods
from 47 to 16’ in one of strips near the
Celestial Pole.

HCCIIEJOBAHUE BCHOBIIIEYHOM
IMEPEMEHHOCTH MUKPOKBA3APA CYG X-3

B nepuon ot cenrsops 2005r. mo mapt 2007r. B
MHOT'0YaCTOTHOM MOHHTOPWHIE NMEPEMEHHOCTH MHUKPO-
kBazapa Cyg X-3 (peHTreHoBcKas J(BOWHas, B COCTaB
KOTOpPOW BXOJIIUT, BEPOSITHO, YEPHAs JIbIpa 1 MacCHUBHAs
3Be3na Bomwda-Paiie) BnepBeie 3a mocieqHME HYETHIpE
rofa 3aperucTpupoBaHa OypHas akTHBHOCTH. [louTtm
eKeIHeBHbIe HaOmonaeHus npooamwinck Ha PATAH-
600 (1-30 I'Tx) m conmpoBOXKAAUTUCH KOPOTKUMHU CETAMH
Ha PT®-32 (MIIA PAH), PT 45-m u NMA (NRO
NAO)J) B auanaszone 2, 8.5 u 98/110 I'Ti. HecmoTtpst Ha
COPOKAJIETHIOID HWCTOPHIO  HCCIICJIOBaHUM, IpUpona
HCTOYHMKA €IIE€ OCTaeTCsI TaWHOH, a O MeXaHu3Me
CMEHBI COCTOSIHUH CUCTEMbI, TI'C€HCpalMid MOIIHBIX
BCOBILIEK W Tmpouecce (opMHpOBaHMS CTPYHHBIX
BBIOPOCOB ITOKA OCTAETCS TOJIBKO JJOTabIBATHCS.

INVESTIGATION OF FLARE VARIABILITY OF
THE MICROQUASAR CYG X-3

In the period from September 2005 to March 2006, a
violent activity was registered in the multi-frequency
monitoring of variability of the microquasar Cyg X-3
(an X-ray binary which probably consists of a black hole
and a massive Wolf-Rayet star) for the first time during
the last four years. RATAN-600 observations were
carried out almost every day (1-30 GHz) and were
accompanied by short sets at RTF-32 (IAA RAS), RT-
45 and NMA (NRO NAOJ) within the range 2, 8.5 and
98/110 GHz. In spite of the 40-year history of
investigation, the nature of this source is still
mysterious, and we cannot but guess the mechanism of
alteration of system states, generation of powerful bursts
and the process of jet formation.
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Puc. 58. Kpusvle bnecka penmeenosckozo usnyuenus Cyg X-3 6 meuenue 2002-2006 ce. Bruszy: kpusvie bnecka 6
noanou unmencusnocmu (2-12 k3B) u 6 mpex nookananax (4, B, C) no oannvim npoepammer ASM RXTE. Kpachobie
NPAMOY2ONbHUKAMY  OmMMeyenbl Momenmbl sapxux (>1 fAn) paouoscnviwex. Beepxy: usmenenue ocecmrxocmu

penmeeroscko2o usnydenus HR2.

Fig. 58. X-radiation light curves of Cyg X-3 during 2002-2006. Bottom: light curves in the total intensity (2-12 keV)
and in the sub-channels (A, B, C) by data of the ASM RXTE program. Red rectangles mark moments of bright (>1 Jy)
radio flares. Top: alteration of X-radiation hardness HR2.
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Ha pwuc. 58 npuBenensl kpuBble Oiecka W
N3MEHEHUS OTHOIIEHHS KECTKOCTH MSTKOTO
pentrenoBckoro wu3nydenuss Cyg X-3 B TedeHue
nocieqHux yetsipex JeT no ganHsiM RXTE. B nepuon
OTHOCHTENBHO JKECTKOTO PEHTTEHOBCKOTO HW3IYUYCHUS
(2002-2005 rr.) He OBUTO HM OTHOW PaJMOBCIIBIIIKA
spue | SH, 4TO, OUEBUAHO, yKA3bIBAET HA OTCYTCTBUE
MOIIIHBIX MCTEYEHWH M3 MUKpOKBazapa. B Hauane 2006
I. OBUIM 3apEerUCTPUPOBAHBI MOIIHBIC PAJHOBCIBIIIKH C
ammuutynoi ot 1 mo 17 Su, u Cyg X-3 mepemen B
COCTOSAAHUE C OUCHb BBICOKMM U MATKHUM PECHTICHOBCKUM
n3nyuenneM (nanusle RXTE u Swift/BAT). 2 despais,
ciyctst 18 nHel mocie MmpenBCIbILIEYHOrO «yracaHus»
pamvou3IIydyeHus] M POCTa PEHTIEHOBCKOTO IIOTOKa,
ObUTa 3apericTpUpOBaHa TepBas BCIBIIIKA (Ha ypOBHE
~1 SH) B KBa3sMOOHOBPEMEHHBIX W3MEPEHHAX Ha
PATAH-600 u 45-m Teneckorie NRO. B monoce gactot
ot 2 o 110 I'T'1 moTOKM OKa3anuch MOYTH OJUHAKOBEI-
MH, T.€. 3TO COOBITHE XapaKTEePHU30BalIaCh IUIOCKHM
CIIEKTPOM  paJMOM3IydeHHS. 3aTeM  IOCIEIOBaIH
HECKOJIbKO KOpPOTKHX (1-2 1HSA) BCIUIECKOB M MOIIHAS
(~5 Sn) pnurenpHas Bemblka B mapre. [locie ee
3aTyxaHus B Mae Oblla JIETEeKTHpPOBaHa eie Oojee sipkas
Benblnka (~13 SH), koTopas ObUIa MOJHOCTBIO IPOMeE-
peHa OT HayaJla 10 CTa/INH ITOYTH ITOJTHOTO 3aTYXaHHsL.

18 mas c¢ mnomompto E-VLBI Bnepsbie Obun
monmy4yeHsl u3o0Opaxkenns Cyg X-3 ¢ paspemieHHEM
0.007" B mepuo] TOBOJIBHO BBICOKOU SIPKOCTH (~2 SH).
Beur 00HapyXeH KOMITaKTHBIH CTPYHHBIH BEIOpOC C
ONTHYECKH TOHKHM CIIEKTpoM. M3mydeHwe OT siipa B
3TOT MEPUOJ OTCYTCTBOBAJIO, a TMOTOK OT CTPyHW Ha 5
I'T cocraBissl OKOJIO IIOJIOBUHBI OT IIOJIHOIO IIOTOKA
HUCTOYHHKA B 3TOT MOMCHT, T.C. 3HAQUUTCJIbHAA 4YacCTb
u3nydeHuss nuia ot obijacreit Bokpyr Cyg X-3 ¢
pa3mepamu Oombire 0.05" (BeposATHO OT 00JNACTH CHITBHO
pacuMpHBLIErocsi MEpBUYHOTO BhIOpoca). B mioHe Ha
PT-32 Obuta 3aperucTpupoBaHa O4eHb OBICTPO IBOJIIO-
IUOHUPYIOMIAsl BCIIBIIIKA, TOTOK KoTopoi Ha 2 u 8 I'Ty
BEIpoc oT 1 1o 2 fu 3a 3 yaca. 25 HrONs mMocie Heleb-
HOTO XapaKTEPHOTO «yracaHWs» MOTOKAa IO 3HAYCHHA
menbme 50 MSH ObUTa 3aperHCTpUpPOBAHA MOITHAS
BCITBIIIKA, JOCTUTTIAS B MAKCUMyMe ApKocTH 16 SH.

B nosi6pe 2006 r. Ha PATAH-600 u NMA 65110
3aperuCTPUPOBAHO OBICTPO-TIEPEMEHHOE PaJHOM3ITyde-
wue ot 1 mo 110 I'Tu (Ilyoboum u mp. ATEL #952).
CHauaJia B Te4€HHE JICBSTH JHEH MUKPOKBa3ap rorac Jio
20 mAn (puc. 59), a 3areM mpow3ONDIa MOITHAS
BCHBIIIKA C ITOCIIE0BATEIbHBIM ysipueHue 10 3 SH ot
BBICOKMX IO HM3KHMX 4YacTOT. Y’k€ Ha CcCrajae 3Tod
BembImkd Ha NMA Oblla 3aperucTpupoBaHa KOPOTKAs
Bembllika, Korga norok Ha 110 ITu 3a oxHu cyTku
BEIpoc oT 165 mo 3000 mAH, a 3arem MeHee deMm 3a 3
yaca ymai 10 1 SIH. DTOT ke BCIUIECK, HO C aMIUIUTYIOH
Hmxke 1 SH, ObuT HeTekTupoBad B quanazone 4-30 I'Tm.

Takum o0Opa3oMm, BrepBble OOHapyXeHbl OYEHb
KOPOTKHE W SpKHE BapHallMM I0TOKa B MM JHala3oHe
BOJIH,  IPOMCXOXJEHHE  KOTOPBIX  CBSI3aHO  C

(opMHpPOBaHUEM KOJUIMMHPOBAHHOTO PEISATHBHCTCKOTO
CTpyWHOro BbIOpOCa H3 BHYTpPEHHHMX oOiacTed
AKKpPEIMOHHOTO  JUCKAa BOKPYI  PEISTUBUCTCKOIO
00BEKTa, BEPOATHO YEPHOH JBIPHI.

Fig. 58 presents X-radiation light curves and
hardness ratio alterations of soft X-radiation of Cyg X-3
during the last four years by RXTE data. In the period of
relatively hard X-radiation (2002-2005) there was no
radio flare brighter than 1 Jy, which obviously indicates
the absence of powerful outflows from the microquasar.
At the beginning of 2006 powerful radio flares of the
amplitude from 1 to 17 Jy were registered, and Cyg X-3
passed to the state with a very high and soft X-radiation
(data of RXTE and Swift/BAT). On February 2, 18 days
after the pre-flare «extinction» of radio emission and the
increase of X-ray flux, the first flare (at the level ~1 Jy)
was registered in quasi-simultaneous measurements with
RATAN-600 and the 45-meter NRO telescope. Within
the frequency band from 2 to 110 GHz the fluxes were
almost identical, i.e. the radio spectrum of this event was
flat. Then several short (1-2 days) flares and one long
powerful (~5 Jy) flare occurred in March. After its
fading, a more powerful flare (~13 Jy) was detected in
May. It was measured completely from the beginning to
the stage of almost total fading.

On May 18, images of Cyx X-3 were first obtained
with a resolution of 0.007" with the help of E-VLBI in
the period of a rather high brightness (~2 Jy). A compact
jet with an optically thin spectrum was detected. There
was no radiation from the nucleus at that period, and the
flow from the jet at 5 GHz was about half of the total
flux from the source at that moment, i.e. a considerable
part of radiation was emitted by regions around Cyg X-3
with the size more than 0.05 arc.sec (probably, from the
region of a primary jet that expanded strongly). In June,
RT-32 registered a very quickly evolving flare, the flux
from which at 2 and 8 GHz increased from 1 to 2 Jy
during 3 hours. On June 25, after a week-long typical
«fading» of flux to less than 50 mJy, a powerful flare
was registered with the maximum brightness 16 Jy.

In November 2006, RATAN-600 and NMA
registered a quick-variable radio emission from 1 to 110
GHz (Tsuboi et al, ATEL #952). First, during 9 days the
microquasar faded to 20 mJy (Fig. 59), then a powerful
flare occurred with a serial brightening to 3 Jy from high
to low frequencies. When this flare was fading, NMA
registered a short flare when the 110-GHz flux increased
from 165 to 3000 mJy during one day, and then it fell to
1 Jy during less than 3 hours. The same flare, but with
an amplitude of less than 1 Jy was detected in the range
4-20 GHz. Thus, very short and bright flux variations in
the mm wavelength range were first detected whose
origin is related to the forming of a collimated
relativistic jet from inner regions of an accretion disk
around a relativistic object, probably, a black hole.
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Puc. 59. Buuzy: kpuevie brecka dwcecmrozo peHmzeHo8ckozo usayyenus (15-50 xaB) om Cyg X-3 6 meueHue
Habniodenuti ¢ cenmsiops 2005 2. 0o konya geepans 2007 2. Cnaowinas cunsis IUHUS NPOEEOEHA NO YCPEOHEHHBIM NO
cymkam moukam usmepenutl (puonremosvie kpecmuru). Ceepxy: kpusas onecka Cyg X-3 6 ouanaszone 4.8 I'T'y no

exceonesuvim usmepenusim na PATAH-600.

Fig. 59. Bottom: light curves of hard X-radiation (15-50 keV) from Cyg X-3 during observations from September 2005
to the end of February 2007. The solid blue line is plotted by day-averaged points of measurement (violet crosses).
Upper: the light curve of Cyg X-3 in the range 4.8 GHz by every-day RATAN-600 measurements.

[MomoOHBIE KOMITIEKCHBIE WCCIICIOBAHUS OYCHD
BaXXHBI IS IOCTPOCHUS a/IeKBATHON MOJIEIH BOJIOIIH
BCIBIIIEYHOM  aKTMBHOCTHM  MHUKpoOKBa3zapoB. [lo
XapaKTepHOMY H3MEHEHMIO CIEeKTpa, HW3MEPEHHOMY B
HIMPOKOM JHAara30He YacTOT, ObUIO OOHApPYKEHO, YTO
SBOJIIOLUS pajuou3iydeHus B 3Toi Bembimke Cyg X-3
MOXeT OBITb OOBSCHEHAa B MOJAEIH C BHYTPEHHUMH
YIapHBIMH BOJTHAMH, PEIIATUBUCTCKU IBUKYIIUMUCS IO
crpye. Tonpko TOraa HAaxXOAWT OOBSICHEHHE pOCT
norjomeHuss paauousnyuenuss Ha 1 I'Tu mo mepe
Pa3BUTHSI BCOBILIKK Ha BICOKUX 4acToTax. I1. Boiluuk B
CBOEW IUIUIOMHOW paboTe pa3paboTan YHCICHHYIO
MOJIENb ABOJIOIHMH PATHOU3ITYICHUSI B PEIITHBUCTCKOM
CTpyWHOM BBIOpOCce H momoOpan Hamboyiee TOYHO
COOTBETCTBYIOIIHE HaOJI0AAaTENbHBIM JTAaHHBIM
(u3ryecKkre napamMeTpbl SBOIIOLUH BCIIBIIIKK Ha Oosee
NO3AHUX CTaauAaX JBOJIKOILIHMH. B Ttakoi MoaeiIn
HNOJMYYWSINCh  CIEAYIOUIMe HayaJbHble IapaMeTphl
TeHEpalMy BCIIBIIIEYHOTO PaJHOU3IyUCHUS: CKOPOCTh
ctpyu ~0.7c, MarHuTHoe IoJie 10% T'c, MIOTHOCTH
TEIUIOBBIX JJIEKTPOHOB ~ 10°cm™, HauaTbHBI pa3mep
obiacti CTPYHHOTO BEIOpOCa 10" cM,
MPOAOJDKUTEHPHOCTh CTAaAWK TeHepanmud 2.5 OHA |
JUTATEIIEHOCTh CTauu SKCMOHEHIIHATBHOTO
pacumpenus ctpyu 4 nHsa. B manHOW Mozmenm ynmaetcs
CMOJCTUPOBATh KpHUBBIE OJecka W PagHOCIEKTPHI
BCIIBIIICYHOI'O CO6bITl/I)I.

Ho ogHy TpyaHOCTb MOKa HE yJanoch NPeoaoIeTh —
HavaJlbHOC pPAa3BUTHUC BCIBIIIKH. Onrnyeckas TOJIIIa
panuousnyudeHus: crpyitHoro Beiopoca Ha 1 I'T'm pacrer
10 Mepe pa3BUTHS BCIIBIIIKH, & HE yOBIBAET KaK CJICIyET
W3  TPAJUIMOHHOTO  (PM3MYECKOr0  PAaCCMOTPEHHS.

Such complex investigations are very important for
building an adequate model of evolution of microquasar
flare activity. By typical alteration of spectrum
measured in a wide frequency range, it was discovered
that the evolution of ratio emission in this flare of Cyg
X-3 may be explained in a model with internal shock
waves moving relativistically along the jet. Only then
one can explain the increase of radio emission
absorption at 1 GHz as the flare develops at high
frequencies. In his graduation work, P.Voitsik
elaborated a digital model of evolution of radio emission
in the relativistic jet and selected physical parameters of
the flare evolution at later evolution stages which
correspond best to observational data. In this model the
following initial parameters of generation of flare radio
emission were obtained: a jet velocity of ~0.7c, a
magnetic field of 107 Gs, a density of thermal electrons
of ~103cm™, an initial size of the jet region of 10" cm,
a duration of the generation stage of 2.5 days, and a
duration of the exponential expansion stage of 4 days. In
this model it is possible to model light curves and radio
spectra of the flare event.

But one difficulty was not overcome yet — an initial
development of the flare. The optical thickness of radio
emission of the jet at 1 GHz increases as the flare
develops, but does not decrease, as follows from the
traditional physical consideration. Probably, such a
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BCpOHTHO, TaKO€ IIOBCIACHUC MOXKET OBITH CBSI3aHO C
pacnpoCTpaHCHUEM CHUJIBHBIX BHYTPECHHUX YJApHBIX
BOJIH IO CTPYEC U C HCYUTCHHBIMU HNOTCPSIMHU SHEPIrUU

PENATHBUCTCKUMH  3JIEKTPOHaMH  Ha  oOpaTHOe
KOMIITOHOBCKO€ ~ paccestHue. Cremyer  ydecTb W
pearbHYI0O BO3MOXHOCTb, 4YTO TIPH  BO3PACTAHUH
aKTHBHOCTHU B PEHTT€HOBCKOM JMana3oHe,

paanou3ITydeHHe 3aTyXaeT, YTO MOXKET ObITh OOBSICHEHO
YCUJICHWEM TIOTJIOIIEHUSI PAAMOBOJH OT CTPYHHOTO
BbIOpOCa B TEIUIOBOW  0O0OJNIOYKE, TA€ pacTer
KOHIEHTpalus TCIJIOBBIX 3JICKTPOHOB.

AHajyorus paauoOU3NydeHHs KBa3apoB M MHKpO-
KBa3apoB IMPEINOJaraet, YTo0 MOJIENIH, OCHOBAHHbIC Ha
KOHEUYHBIX CTPYHHBIX CerMeHTax, MOT'yYT
UCIIOJNB30BaThCsl Ul OOBSCHEHHS KPHBBIX OJiecka H
CIIEKTPOB aKTHBHBIX SJIEp FAJAKTHK M KBa3apoB.

C.A. Tpywxun, H.H. Bypcos, H.A. Huoicenvckuii,
I1.H. Boiiyux coemecmno ¢ M. [[ybou (NRO NAOJ,
Hnonust)

HUCCIEJOBAHUE HWCTOYHHUKOB OB30PA
WMAP3

B 2006 r. Obuia onyOJMKOBaHa HOBask BepCHs
kartanora ob63zopa Bcero HeOba WMAP mnocine tpex jer
HaKOIUICHUs JaHHBIX. Tenmepp KaTajor BiiIoyaer 323
HUCTOYHMKA, T.e. B HeM 120 HOBBIX HCTOYHHUKOB IO
cpaBHeHuto ¢ Bepcued nepsoro roxa (Trushkin, 2003,
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behavior may be related to propagation of strong
internal shockwaves along the jet and with an
unaccounted energy loss by relativistic electrons for the
Compton backscattering. One should take into account
also a real possibility that radio emission decreases as X-
ray activity increases, which can be explained by
intensification of absorption of radio waves from the jet
in the thermal envelope where concentration of thermal
electrons increases.

The mutual analogy of radio emission of quasars and
microquasars assumes that such models based on the
model of finite jet segments can be used for explanation
of light curves and spectra of active galactic nuclei and
quasars.

S.A. Trushkin, N.N. Bursov, N.A. Nizhelsky, P.N. Voitsik,
in collaboration with M. Tsuboi (NRO NAOJ, Japan)

INVESTIGATION
WMAP3 SURVEY

OF SOURCES FROM THE

In 2006 a new version of the all-sky survey catalog
WMAP was published after three years of data
accumulation. Now the catalog includes 323 sources, i.e.
it contains 120 new sources in comparison to the version
of the first year (Trushkin, 2003, Bulletin SAO v.55,
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Puc. 60. Paouoxapma na wacmome 1.4 I'T'y uz VLA-0630pa FIRST xeazapa WMAP3J1442+52 (3C303) u eco cnexmp
no dannvim 6azel 0annvix CATS, kpacuvimu Keaopamamu nomeyenvl mouku usmepenuti 6 06zope WMAP.

Fig. 60. Radio map of the quasar WMAP3J1442+52 (3C303) at the frequency 1.4 GHz from the VLA survey FIRST
and its spectrum by data from the CATS database. Red squares denote points of measurements in the WMAP survey.

Bulletin SAO v.55, p.90). s 110 U3 HEX TPOBEICHO
OTOXJECTBJICHHE C PAIMOUCTOYHUKAMH M ONTHYECKUMU
00BEKTaMH JAPYTHX KaTajoros. JIBe TpeTH W3 HHUX
SBJIAIOTCSA KBa3apaMH, AaKTHBHBIMH TalaKTHYCCKHMH
sapaMd WM Janeprupamu.  [lmockwe WM
WHBEPTHPOBAHHBIE CHEKTPHI UMEIOT ~50% HCTOYHHKOB,
~15% — cnextpsl ¢ makcumymoMm Ha 5-20 I'Tr (GPS-

p-90). For 110 of them identification with radio sources
and optical objects from other catalogs was carried out.
Two thirds of them are quasars, active galactic nuclei or
lacertids. Flat or inverse spectra have ~50% of sources,
~15% have spectra with a maximum at 5-20 GHz (GPS
sources), ~10% have usual power-law spectra and ~10%
shows mixed spectra (like NGC1275). The on-line
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sources), ~10% — OOBIYHBIC CTENEHHBIE CIIEKTPHI M
~10%  TNOKa3pIBAlOT CMEIIAHHBIE CHEKTPHl (KaK y
NGC1275). On-line moctpoeHne pajnOCHEKTPOB ITHUX
HUCTOYHUKOB BO3MOKHO Ha caiirte bl
pannoactpoHoMudeckux kartanoroB CATS. Ha puc. 60 B
KadecTBe TpuMepa mpuBereHo VLA-nzoOpakeHue
ncrounrka 3C303 na gactore 1.4 I'Tx (0630p FIRST) u
€ro MHTErpalbHbIA CIIEKTP IO IaHHBIM, COOPaHHBIM B
BJ] CATS. Cnemyer OTMETHTB, YTO BBICOKOYACTOTHBIC
Toukd u3MepeHuit WMAP 3ameTHO BbIIIe 3HaUYEHUH,
OKCTPAnoJIUPOBaHHBIX W3 HHU3KOYACTOTHBIX H3MepeHHI>i,
YTO yKa3blBaeT Ha HaJIW4YMe SPKOH KOMIIAKTHOU
KOMITOHEHTHI (KOMIIAKTHOT'O JDKETA) B SIPE NCTOYHHKA.

C.A. Tpywxun

HCCJEJOBAHUE CEBEPHOH IOJISIPHOM
OBJIACTH COJIHIIA HA MUKPOBOJIHAX

Hocturnyra MpeeIbHO BO3MOJXKHAsI
YyBCTBUTEIBHOCTD TIPH U3MEPEHUSX U3TYUCHHSI KOPOHBI
ConHIa pagnoacTpOHOMUYECKUM METOJOM Oaromapst
HAOJIIOACHUAM MOJIHOTO 3aTMeHust 29 mapra 2006r. ¢
nomompro PATAH-600 BciaenctBue ero OOJBIION
(G QEKTUBHON IUIOIAAN M OTCYTCTBUSI PAaCCESHHOTO
¢ona B nuanaszone BojH 1 — 30 cM (puc. 61, 62).

construction of radio spectra of these sources can be
found at the site of databases of radio astronomical
catalogs CATS. Fig. 60 shows as a case in point the
VLA image of the source 3C303 at the frequency 1.4
GHz (the survey FIRST) and its integral spectrum by
data gathered in the CATS database. It should be noted
that high-frequency points of WMAP measurements are
distinctly higher than values extrapolated from low-
frequency measurements, which indicates the presence
of a bright compact component (a compact jet) in the
source nucleus.

S.A. Trushkin

STUDY OF THE NORTH POLAR REGION OF
THE SUN AT MICROWAVES

An extremely high flux sensitivity was achieved
when measuring the solar corona radiation in radio
astronomy observations of the total eclipse on March 29,
2006 with the radio telescope RATAN-600 due to its
large effective surface and absence of scattering
background emission within the range from 1 to 30 cm
(Figs. 61, 62).
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Puc. 61. Paouockanwsl 3anaonoeo aumba Cornya npedcmasienvl Ha HECKOAbKUX OIUHAX 60aH cM ouanazona om 1.93
00 5.02 cm. Buympu na manom pucynxe nokasano npoxosscoerue ouazpammol PATAH-600 no mouxoii nonocke (2-3°)
ceeeprotl 30nbl ConHya 60 @pems 3ammeHus. YO0anoce onpedeiumsv I1eKMPOHHYI) NJIOMHOCHb KOPOHbI HA

PACCMOSHUU OKOJIO OOHO20 COIHEUHO20 paouycd.

Fig. 61. Radio scans of the western solar limb are presented at different micro wavelengths from 1.93 to 5.02 cm. The
small picture shows the RATAN-600 diagram passage through a thin stripe (2-3") along the polar zone during the
maximal phase of the total eclipse. We managed to determine electron density of solar corona at a distance of about

the solar radius.
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OOHapyXeHO CyIIECTBOBaHUE MOIIIHOTO

panuoncroynnka Hajx CeBepHbIM momtocom ConHIA B
0o0acTi TMOJSIPHOH KOPOHAIIBHOM JBIPBI, KOHTpAcT
KOTOPOT'O PE3KO pacTeT B CTOPOHY KOPOTKHX BOJIH U
IOMHUHUpYeT Ha BoiHax mopsinka 2.0 cm. MHTEeHCHB-
HOCTB 3TOTO HCTOYHHKA COCTABISECT BEIMYMHY OKOJIO 1-
1.5 % ot yposas criokoitHoro Conaua. OOHapyxkeHa ero
TOHKasl IPOCTPAHCTBEHHAs CTPYKTYpa C (QIyKTyalusIMu
Ha ypoBHe 0.06%. B wusmydyeHuMm mossipHOH
KOPOHAJILHOH JIBIpbI OOHapyKeHa rpaHuLa repexojaa ot
ysIpYeHUs K MOTEeMHEHHIO Ha JUIMHE BOJHBI 3.5 cM. OTH
(aKThI SABISIFOTCS ONPEACISIOIINMH ISl BBIOOpa MOJIEITN
COJIHEYHOT'O IIMKJIA.
B.M. Fozoo, H.H. bypcos, B.U. I'apaumos,
O.A. I'onyouuna,  I'H. XKexanuc,  A.H. Kopocasun,
B.C. Komenvnuxos, H.A. Huoicenvckuii, A.A. Ilepsakos,
IL.T. [[ei6ynes
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A powerful source was detected above the North
pole of the Sun inside the polar coronal hole. The flux
spectrum of the source increased to shorter waves and
dominated at wave lengths of about 2 cm. The intensity
of the source is about 1-1.5 % relatively the quiet Sun
level. There is a small scale structure of the source with
fluctuations about 0.06%. A boundary between
brightening and darkening was discovered in the coronal
hole emission at the wavelength 3.5 cm. These facts are
determining when choosing a model of the solar cycle.

V.M. Bogod,
0.A. Golubchina,
A.N. Kotel 'nikov,
P.A. Tsybulev

N.N. Bursov,
G.N. Zhekanis,
N.A. Nizhel skij,

V.I. Garaimov,
A.N. Korzhavin,
A.A. Pervakov,

Puc. 62. Iloanvle ckambl nomoka paouousnydenus
cegeproii nonocku Coanya Ha eonnax 5.02, 2.72 u 1.84
CM, cOelanHble 80 8peMsa MAKCUMANLHOU (ha3bl NOIHO20
conneunoeo 3ammenus 3ammenus Ha PATAH-600. Ha
HUJICHell KpUBol npeodcmagier CKaH pPaouousiryyeHus
Jlynot na eonne 1.84 cm. Ha ecex eonnax nposedeno
sviuumanue nomoxa Jlynol. Macwmaber npugedenvi
ceea eepmuKaibHblMu ompeskamu 6 eounuyax Jy/["].
Buono s3nauumenvnoe pasnuuue gopmul ckanos no
ouanazony. Ha 5.02 cm 3amemuo gvloensiemcs
u3nyueHue KOpomvl 6He ONMUYECKO20 OUCKA, KOMOpoe,
npakmuyecku, ucuezaem Ha 1.84 cm. [lupoxo-
MacumabHoe NOHUdCeHUe U3TYYeHUs 8 YeHmpe OUCKd
nHa eoane 5.02 cm céa3an0 ¢ NONAPHOU KOPOHANLHOU
0bIpoll. Y3KUll paduoucmouHuK Ha 6cex B0IHAX CBA3AH C
BbICOKOUUPOMHLIM — npomybepanyem. B 3anaomnoi
yacmu OUCKA BbLOEISLEMCs PAOUOUCOYHUK, KOHMPAC
KOmMOpo20 pacmem 6 CMOPOHY KOPOMKUX GONH. Yuem
nosuyuonnoeo yena Coanya ykasvieaem HaA €20
PACRONOdCeHUEe HAO COTHEYHBIM CEBEPHBIM NOTIOCOM.

Fig. 62. Full radio-flux scans of a northern thin strip of
the Sun at micro wavelengths of 5.02, 2.72 and 1.84 cm,
which were made during maximum phase of the total
eclipse at RATAN-600. The low curve is the radio
emission scan of the Moon at 1.84 cm. At all
wavelengths the emission of the Moon was subtracted.
Vertical scales in flux units Jy/["] are given. One can
see a remarkable difference of scan forms with
wavelength. At the wavelength 5.02 cm the coronal
emission out of the optical solar disc is distinctly
distinguished, but it practically disappears at the
wavelength 1.84 cm. The large-scale decrease of radio
emission in the middle of the disc at the wavelength 5.02
cm is connected with the polar coronal hole. A narrow
source at all wavelengths is related to a high-altitude
prominence. In the west side of the disc a radio source
is distinguished. Its contrast increases to shorter
wavelengths. With allowance made for the position
angle of the Sun, it is located above the solar north
pole.



