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PAAUOACTPOHOMMUMYEC-
KHUE UCCIIEJOBAHUA

UCCJEJIOBAHUE PAHHEN BCEJIEHHOM

B 2001-2002 rr. paboThl MPOJOHKATUCH IO Clie-

JYIOIIUM HarpaBICHUSIM:

®  WCCIENOBaHWE paJUOTaJakTUK Ha OOJBIIMX
KpacHBIX CMEIICHHSIX;

e  YTOYHEHHE “OKHA MPO3PAYHOCTH , TI€ BO3MOXK-
HBI TIpE/ICJILHO TIIyOOKHE MCCIIeJOBAaHHS paHHEH
BcenenHoii 0T 31oxu peKOMOWHANWMK BOJOPOJA
JI0 3MOXY BTOPUYHON MOHU3AINY;

e  MeToaMuecKue padOoThl MO TOBBIMIEHHIO MOTEH-
muata PATAH-600 ans peanuzarnuu dKCIEPH-
MEHTOB CIICIYOIIETO TIOKOIEHHSL.

Hpoexr “Boabmoe Tpuo” c ywsactuem PATAH-
600 (MOWMCKOBBII MHCTPYMEHT B paJMOHana3oHe),
VLA (nyumas cucrteMa CHHTE3a paIHoM300paxe-
HUI) 1 6—M Teyeckomna (ONTUYCCKUE HCCICIOBAHUS
pOIUTENbCKUX TanakTHK). OCOOBIl WHTEpEC BBIKI-
BAaIOT KPYIHBIC JJUTUNITHYCCKHUE TATAKTUKA C THUTaHT-
CKUMH YEpHBIMH IBIPAMH B LEHTPE — C TIOMOIIBIO
teneckorioB CAO WX MOXHO pPETUCTPUPOBATH Ha
JMOOBIX KPACHBIX CMEIIEHUAX. | TaBHBIA UTOT — He3a-
BHCUMOE TOJTBEP)KICHHUE CYIIECTBOBAHMS BBIICICH-
HOW 3II0XH MAaccoBOro ()OPMHPOBAHUS MOIIHBIX Pa-
JUOTATAKTHK. J[pyroi BaxHBIA pe3yabTaT — 0OHApY-
KCHHE TIOMYJISIUHA PAJUOTAIAKTUK, Y POIUTEIBCKIX
TIaKTUK KOTOPBIX BO3PAcT 3BE3JHOTO HACEJICHUS
611M30K K Bo3pacTy BceneHHOI.

Pazpaborannsie B CAO anropuTMsl HO3BOJIMIH
YIPOCTUTH (POTOMETPUICCKHE OLICHKU KPACHBIX CMe-
IIEHWH U Bo3pacTa 3Be3HbIX cucteM. [IpoBepka mps-
MBIMH CHEKTPOCKOTIMYECKUMH HCCIICTOBAHUAMHU IIO-
Ka3ajla MX COTJlacHe B Ipelenax HECKOJBKUX IIPO-
1eHToB. HakormuieHsl camble OOIIMPHBIE B MUPE ITaH-
HBIE TI0 MHOTOIIBETHOH (POTOMETPUH TaKHUX TalaKTHK.
Jns  crapedmmx OOBEKTOB ATOTO THMA IMOCTPOCHA
3aBUCHMOCTbH BO3pacTa (Age) OT KpacHOTO CMEILCHUS
Z, KOTOpas, KaKk HM3BECTHO, SIBJISIETCSI OCHOBOW IJIs
9KCHEPUMEHTAIBHOTO, HE3aBUCHUMOIO OT MOJENEH,
onpejiesieHUus] 3aBUCHUMOCTH TEMIIOB PpaCIIUPEHUS
Bcenennoil ot xocMonoruueckoro Bpemenu t. Kax
MIEPBBIA IIar Mbl ONCHWJIM BENWYMHY A—4YJieHa He-
3aBucUMBIM OT MeToma SNIa cmocobom (puc. 57) u
MTOJTYY TN YAOBIETBOPUTEIHHBIE PE3yIbTATHI.

Crnenyromuii stan — oreHka R(t) mo oObekTam
3TOro TUMA. 31ech paboTa TOJFKO Hadara, HO M Tep-
BBIE pe3yNbTaThl OOHaAex)uBatoT. Kak m3BecTHO, R(t)
SIBIIICTCSl TIPOM3BOAAIIEH (DYHKIMEH B ONpeeIcHIH
3aBUCUMOCTH ITOCTOSIHHOW Xa007a OT BpeMEeHH, TeM-
OB yCKOpeHUs (3aMeIUieHus) pacmupenus BceeneH-
HOH, U3MEHEHUHN YpaBHEHUs! cOCTOsSHUS BceneHHoM
(xBuHTACCeHIIMM). OCHOBOI MeTO/a SBISCTCS YCIEeX
TEOPHH 3BOJIOLMHU 3BE€3], MO3BOJIOMEH XPOHOMET-
pHUpoBaTh COOBITUS BO BeeneHHOi 1o 11BeTy 3B€31HO-

RADIO ASTRONOMY
INVESTIGATIONS

INVESTIGATION OF THE EARLY UNIVERSE

In 2001-2002 work was continued in the following

directions:

e investigation of radio galaxies at large redshifts;

e refinement of the “transparency window” where
ultimately deep investigations of the Early Uni-
verse, from the epoch of hydrogen recombination
to the epoch of secondary ionization, are possi-
ble;

e methodological work on improving the potential
of RATAN-600 for implementation of experi-
ments of the next generation.

The “Big Trio” project with involvement of
RATAN-600 (a snap—shot instrument in the radio
range), VLA (the best system for synthesis of radio
images) and the 6 m telescope (optical investigations
of host galaxies). Large elliptical galaxies with giant
black holes at the center are of particular interest.
They can be recorded with the aid of the telescopes
of SAO at any redshifts. The basic result is independ-
ent corroboration of the existence of the isolated ep-
och of mass formation of powerful radio galaxies.
Another important result is discovery of a population
of radio galaxies, in the host galaxies of which the
age of the stellar population is close to the age of the
Universe.

The algorithms developed at SAO simplified photo-
metric estimations of redshifts and ages of stellar
systems. A check by direct spectroscopic investiga-
tions showed them to be in agreement to an accuracy
of a few percent. The world’s largest bodies of data
on multicolor photometry of such galaxies have been
accumulated. A relationship between age and redshift
Z has been derived, which for oldest objects of this
type, as it is known, is the foundation for the experi-
mental, independent of models, determination of the
relation between the rate of expansion of the Uni-
verse and the cosmological time t. As the first step,
we estimated the value of the A term by a method
independent of the method SNIa (Fig. 57) and ob-
tained satisfactory results.

The next step is evaluation of R(t) by the objects of
this type. The work has just been started, but even the
first results are reassuring. As it is known, R(t) is a
generating function in the determination of the de-
pendence of the Hubble constant on time, accelera-
tion (deceleration) rates of expansion of the Universe,
variation of the state equation of the Universe. The
basis of the method is the progress in the theory of
stellar evolution, which makes it possible to time the
events in the Universe by the color of the stellar
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"BIG TRIO" DATA and A-CDM
A=0.7 case

N NEGATIVES

REDSHIFT

ro HacenmeHus B Hell. [To kmaccudukarmum A. CeH-
neimka — 310 yernex actpoHomun Nel XX Beka. O0-
Hapy’>KEHHE MOMYJIALNN JTOCTaTOYHO SPKHUX B ONITHKE
TaJlakTHK, BO3pPacT KOTOPBIX ¢ TOYHOCTHIO 10 5—10%
COBIAJaeT C BO3pacToM BceleHHoH, obierdaer 3ToT
MyTh PECTaBpaIlMX HCTOPUH BceneHHOW Mo Temmam
SICPHBIX peakuuil B 3Be3nax. [IpenBaputenbHas ce-
JICKIHSI TAKAX OOBEKTOB IO PAJHOCBONCTBAM 3HAYH-
TEJNBHO YIPOIIACT UX MOUCK.

Jannble npoexra “bonsmoe Tpuo” ocHOBaHBI Ha
RC—karanore (sxcnmepument XOJIOJ] ma PATAH-
600), mpuveM B OCHOBY JIETJIM TIEpBBIE JBa TOJa Ha-
omonennit, 1980—1981. K xonmy 2002 r. mpoBeaeHO
16 HOBBIX IIMKJIOB HAOIIOIEHUN TOH e 00JlacTH He-
0a u B 1eJIOM 3aBepIlieHa 00padoTKa BCelt HAKOIUICH-
HOU mHpopMmaruu. bonee yem 20-neTHHH MOHHWTO-
PUHT OJHOW W TOH ke oOjacTu Heba IMO3BOJHT HE
TOJIFKO TOBBICHTh TOYHOCTh KaTauora, HO U BBISIBUTH
KJIacC MEePEMEHHBIX Pagro00BEKTOB Heba s Tpak-
TUYECKA HE W3YYCHHOU MOMyNISAIUU OOBEKTOB C
IJIOTHOCTBIO MOTOKa MeHee 30 MSAH.

Oxoao3enutnnlii 0630p 3EHUT na PATAH-600
BOJIM3M MECTHOTO 3€HHTa Ha CKIOHEHHH OOBEKTa
3C 84 (ITepceii A) sBUIICS] KPYITHBIM HOBBIM 0030pOM
Heba B cM [uama3oHe BOJH. Bech MaccuB IJaHHBIX
HaKOIJICH Ha MOACPHU3MPOBAHHOM MHOTOYACTOTHOM
komiuiekce PATAH—600, 9yBCTBUTEIBHOCTh KOTO-
pOr0 B KOPOTKOM CM—IHMAaIa30HE Ha TMOPSIOK 0O0b-
e, 4eM B TEPBBIX JKCIepuMeHTax 80—X TooB, a
BpeMsl MHTCTPHPOBAaHUS Ha SJICMEHT pa3pellcHUs B
JIECATKH pa3 Oouible. DTO IO3BOJMIIO AOCTUYB CYO-
MWUIASHCKON YyBCTBUTCIBFHOCTH B CM—IHAIa30HE
Ha JIOCTATOYHO OONBINUX I CTATUCTUICCKHUX HC-
cienoBaHuil oOmactax Heba (okono 100 kB. rpam.).
[IpenBapuTenbHple HaHHBIE IO CTATHCTHKE OOHAPY-
KEHHBIX B HOBOM 0030pe HeOa 0OBEKTOB IMOKa3aHbBI
Ha puc. 58.

JloMuHMpYIOMmAs MOMYJIAIUsA ¢cM He0a — OOBEKTHI,
oOHapy)XeHHBIC B M JHAaNa3oHe ¢ OJIM3KON TyBCTBH-
tenpHOCTBIO (NVSS kartanor Ha 21cm). ITO rOBOpUT
C OJTHOM CTOPOHBI O MAaJOH TUCIIEPCHU CIICKTPAajb-

Puc.57. Obnapysicenue paouoearaxmux, 603pacm
36€30H020 HACeNeHUs KOMOPbIX NPesbliiaen 603pacm
Bcenennoii 6 cmandapmnoii mooenu niockoz2o mupa.
Ocobenno mHo2o makux obvekmosg ¢ “‘ompuyamens-
Hoim 6o3pacmom” ébnuzu Z = 1. Teopust nozeonsiem
yempanums 2mom napaocoxc esedenuem A—unena.
Ilo nonodicenuro Mmaxcumyma Kpueoi MOJICHO oye-
Humo e2o geauuuny (0.65-0.75).

Fig. 57. Detection of radio galaxies, whose stellar
population age is larger than the age of the Universe
in the standard model of the flat world. A particular
great number of such objects with “negative age” is
near Z = 1. The theory allows to eliminate this para-
dox introducing the A term. From the location of the
curve maximum, one can estimate its value (0.65—
0.75).

population in it. By classification of A. Sandage this
is the advance No.1 in astronomy of the XX century.
The detection of rather bright galaxies population in
the optical range, whose age coincides with the age
of the Universe to an accuracy of 5-10 %, makes
easier the way of restoration of the history of the
Universe from the rates of nuclear reactions in stars.
Preliminary selection of such objects by radio proper-
ties simplifiers considerably searching for them.

The data of the “Big Trio” project are based on the
RC catalog (experiment COLD at RATAN-600), the
first two years of observations (1980—1981) formed
the foundation. By the end of 2002, 16 new cycles of
observations of the same area of the sky were carried
out, and the processing of all the data acquired was
completed. The monitoring of one and the same re-
gion of the sky for over 20 years allows one not only
to improve the accuracy of the catalog, but also to
reveal the class of variable radio sources of the sky
for a practically unstudied population of objects with
a flux density less than 30 mJy.

A near-zenith survey ZENITH at RATAN-600
near the local zenith at the declination of the object
3C 84 (Perseus A) was a large new sky survey in the
centimeter wavelength range. The whole collection of
data was acquired with the updated multifrequency
complex of RATAN-600, whose sensitivity in the
short centimeter range is an order of magnitude
higher than that of the first experiments of 1980s, and
the integration time per resolution element is ten
times as high. This made possible achieving a sub
mly sensitivity in the centimeter range in the sky
regions rather large for statistical investigations
(about 100 sq. deg.). Preliminary data on the statistics
of objects detected in the new sky survey are shown
in Fig. 58.

The predominating population of the centimeter
sky is the objects detected in the decimeter range
with a close sensitivity (NVSS catalog at 21 cm). On
the one hand, this is an indication of low disper
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First result from ZENITH survey
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Puc. 58. Ilepsvie dannvie 0 cmamucmuxe 00beKmMos
cm—Heba no dannvim o63opa 3EHUT. B oboracmu 3-8
mAn euden ooicudaemvlil U3ioM, KOMOPGLL UHmMeEp-
npemupyemcs Kaxk nepexoo0 Om KAACCUYECKUX MOUf-
HBIX PAOUO2ATAKMUK C A0EPHOU AKMUBHOCTNBIO K 00b-
eKmam MeHvulell paouoceemumocmu, 8 KOmopulx 00-
MUHUPYIOT IPOYECCHL MACCOBO20 36€30000pA306aHUS
U UMEIOMCs aKmugHble s10pa ¢ MAl0OMACCUBHBIMU Yep-
HbMU Oblpamu 6 ux yeumpax. Hcuesnoeenue MOuHbIX
paduoeanakmux Ha MAH YypoeHe C8:3aHO ¢ usuye-
CKUM UX OMCYMCMBUEM HA OOTbUIUX KPACHBIX cMeuje-
HUSAX.

Fig. 58. The first data on the object statistics of the
centimeter sky from the data of the ZENITH survey.
An expected bend is seen within 3-8 mJy, which is
interpreted as transition from the classical powerful
radio galaxies with the nucleus activity to the objects
of less luminosity where the processes of mass star-
formation and active nuclei with low-mass black holes
in their centers dominate. Disappearance of the pow-
erful radio galaxies on mJy level is associated with
their physical absence on large redshifts.

HBIX MHJICKCOB PaJIUOUCTOYHHUKOB, OOHAPYKCHHBIX B
JIM JMana3oHe BOJH, W, C JPYroil CTOPOHBI, O BO3-
MOYXHOCTH TJTyOOKOM YHUCTKH HaOJIIOJIEHUH B CM JHa-
na3zone ot 00bekToB NVSS. ITogobme oM u cM Heba
BHJTHO M3 pHC. 59.

OO6HapykeHHasi CHIIbHAST KOPPEISIUSI MEeXKIY IM 1
CM HEOOM IO3BOJISICT YCTPAaHUTHh KOPPEITUPOBAHHYIO
YacTh W Ha MOPSIOK MOBBICUTh YyBCTBUTECIBHOCTH K
00BEKTaM C aHOMAJBHBIMU CHCKTPATLHBIMU CBOWCT-
BaMHU. YK€ JOCTHTHYTas YYBCTBHTCIBHOCTBH ITO3BO-
JS€T B CM Juamna3oHe peructpupoBaTb Bce NVSS
OOBEKTHI C IUIOCKHMH CIIEKTPaMH U OOHApPYKUBATh
HeBHIUMBIC B AenuMeTrpoBoM NVSS Hebe mormys-
LU0 00BEKTOB C MHBEPCHOHHBIMHU CIIEKTPAMHU.

Ta, mK
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Puc. 59. Cpasnenue om— (NVSS) u cm— (0630p 3E-
HUT) neba. Bepxuss kpusas — ceepmra NVSS kama-
02 ¢ 08YXMEPHOU OUASpaMmol HANpasieHHOCmu
PATAH-600 na seoane 7.6 cm. Huoice — peanvHule
HabmoOeHuss dmoil  Jice Noaocyl Heba ¢ cyo—
MURTUAHCKOU Yyscmeumenvrocmuio. Ocnosnoe pas-
Juuue — poib QOHOBLIX U3NYUEHUN Heba 8 PealbHOM
0630pe neba na PATAH-600 (ux nem ¢ NVSS xama-
noze).

Fig. 59. A comparison of the decimeter (NVSS) and
centimeter (ZENITH survey) sky. The upper curve — a
convolution of NVSS catalog with the two-
dimensional beam pattern of RATAN—600 at 7.6 cm
wavelength. Below — real observations of this sky
band with submillijansky sensitivity. The basic differ-
ence — the role of background radiation of the sky in
the real sky survey with RATAN-600 (it is absent in
NVSS catalog).

sion of the spectral indices of the radio sources de-
tected in the decimeter wavelength range, and, on the
other hand, of possible deep cleaning of observations
in the centimeter range from the objects of the NVSS.
The similarity of the dm and cm sky is seen from Fig.
59.

The detected strong correlation between the deci-
meter and centimeter sky makes it possible to remove
the correlated part and on order to improve the sensi-
tivity to the objects with anomalous spectral features.
The sensitivity achieved allows recording of all
NVSS objects with flat spectra in the centimeter
range, and detection of populations of objects with
inverse spectra invisible in the decimeter NVSS sky.
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@DoHOBbIE H3JYYEeHHS M “OKHO Npo3pavyHOCTH”
Bcenennoii. 3a 1998-2002 rr. HakomieH OONBIION
MacCUB MHOTOYaCTOTHBIX JaHHBIX (1-50cMm), KoTo-
PBIi TO3BONHII CAENATh CIEAYIOIINE BBIBOJBI, CyIIe-
CTBCHHBIC [T TITYOOKUX HMCCIIEJ0BaHUI paHHEH Bee-
JIEHHOM:

1) Ha mutockocTH 4acToTa — yriaoBo# mMacmrad cyiie-
CTBYET 00JIaCTh BBICOKOM NPO3PavyHOCTH BCEX BHIOB
(hoHOBBIX M3MydeHUi ['amakTuky U MeTarajaakTHKH,
TJIe BO3MOKHBI U3MEPEHUs OUeHb paHHel Bcenennoit
(Z>>10) ¢ TOYHOCTBIO B IOJIM MUKPOTpaxycoB Keb-
BHUHA. YaCTOTHBIN AMana30H OKa3bIBAETCS OJIM3KHM K
MakcumyMmy m3nydeHwmst Bceenennodt (3K ¢om).
Puc. 60 nemoHCTpHpyeT aHAIOTHIO “JTOKalIbHOTO” U
“KOCMOJIOTHYECKOr0” aHTPONMHOro npuHImna. Ac-
TPOHOMHUSI HOBOT'O BeKa y>K€ aKTHBHO BKIIIOUWJIACH B
9KCIUTyaTalHrIo 3TOT0 OKHA.

2) BaxxHBIM pe3yNbTaTOM SBHIOCH OOHAPYKCHHE HA
PATAH-600 pomn “capameeBckoro myma” Ha BbI-
COKHX mHUpoTax [amakTuku. DTOT IMyM JOMHUHHPYET
B IM JHMAalla30HE BOJH WM HCYE3a€T B KOPOTKOM CM
muamazoHe. lllym Ha ManbIX yIIIOBBIX MacmTabax B
napamerpe | (MHTEHCHBHOCTH) MHOTO MEHBIIE, YeM
(hapameeBckas komrnoHeHTa, cBs3aHHast ¢ HII Bkpar-

WINDOW TO THE Early Universe
NEW RATAN-600 DATA
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Puc. 60. Ilo nabmooenusm na PATAH-600 “oxno
npospaunocmu”’ T arakmuku 0Kasaiocs 3HAYUMENb-
HO wupe, Yem Npeonoiazaioch pawee npu npocmou
DKCMPpaAnoasiyuu OM OAHHLIX 8 CM U MM OUANA3OHBL U
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Fig. 60. From observations with RATAN-600 the
“Transparency window” of the Galaxy turned out to
be much wider than it was expected earlier in simple
extrapolation of the decimeter data into centimeter
and millimeter range and from large scales to smaller
ones which are necessary in investigations of “Sak-
harov oscillations”.
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The backgrounds radiation and the “transparency
window” of the Universe. During the years 1998—
2002 a great collection of multi-frequency data (1-50
cm) was accumulated, which made it possible to
draw the following conclusions significant for deep
investigations of the early Universe:

1). In the frequency — angular scale plane there exists
a high transparency region of all kinds of background
radiations of the Galaxy and Metagalaxy, where
measurements of the most early Universe (Z>>10)
are possible to an accuracy of fractions of Kelvin
micro degrees. The frequency range is close to the
maximum of the Universe radiation (3 K back-
ground). Fig. 60 demonstrates an analogy of the “lo-
cal” and “cosmological” antropic principle. Astron-
omy of the new century has already joined in making
use of this window.

2). An important result was the detection of the
“Faraday noise” at high latitudes of the Galaxy with
the RATAN-600 radio telescope. This noise pre-
dominates in the decimeter wavelength range and
disappears in the short centimeter range. The noise in
parameter I (intensity) on small angular scales is
much less than the Faraday component associated

(1K)
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Puc. 61. Haxonnenue oannvix 3a 3 200a c¢ oeticm-
BYIOWUM MAKEMOM MaAmpuysbl NO360JUM 3aPeSUCH-
puposamuv noaspuzayuio peauxma. Havamoe pacuiu-
penue mampuyst 00 16 31eMeHMO8 NO38OAUM NOTHO-
CMbIO UCCe008aMb CKATSPHYIO MOOY NOIAPUIAYUL,
CBA3AHHYI0 C AKMOM HOCIeOHe20 pacCesiHus Ha
Z=1000. Ilouck 6uxpesoil KOMROHeHmbI mpebyem
CO30aHUsL KPYNHOU MAMpUybl pasmepom He MeHee
128 snemenmos ¢ BbICOKOU YYECMEUMENLHOCHIBIO
Kasc0020 d1emMenma.

Fig. 61. Acquisition of data for three years with the
matrix system under use will allow MB polarization to
be registered. Widening of matrix up to 16 elements
will permit complete investigation of the scalar mode
of polarization associated with the act of the last scat-
tering at Z=1000. The search for vortex component
demands creation of a large martix of not less than
128 elements in size with a high sensitivity of each
element.
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JICHUSAMH B MAarHUTHBIE CTPYKTYpbl [amaktukum. B
pe3yibpTaTe CIeKTpaibHasl INIOTHOCTh MOJISIPU30BaH-
HOTO CHHXPOTPOHHOTO IIyMa [alakTHKK TamaceT ¢
YacTOTOM 3HAYUTEIBHO OBICTpEE, YeM KyO JUTHHBI.

3) JApyruM BasKHBIM UTOTOM SIBUJIOCH YCTAHOBJICHUC
HOBOTO HIDKHETO TpeJeNia Ha POJIb MEITKOW MbLTH (U
MaKpOMOJICKYJ) B HM3MEPCHUSX PEIHKTOBOro (hOHA.
IleccumucTuyeckue OILEHKH 3TOM pOJU TPYHION
TIJTAHKA oxkazanuch 3aBBIIEHHBIMH OOJiee 4eM Ha
TTOPSIIOK.

Ipoext TEHETUYECKH KOJI BCEJIEHHOM

B cOOTBEeTCTBUY C YTBEPkICHHBIMU dTAllaMHU MPOCK-
Ta 3aBEpILICHBI IEPBBIC ABa: yYTOYHEHHE POJU Me-
marmux (GoHOBBIX M3Iy4YeHHH M BBIOOp obmacth
HeOa U MeTona HaOmoJcHud. [IpUHAT BapUaHT OKO-
JIO3EHUTHOTO 0030pa Heba M YCKOpEeHbI paboTHI MO
CO3JIaHUIO TMOJISIPU3aLMOHHOTO KOMILIEKCa Ha ONTH-
MaJbHOW BOJIHE dKcrepuMenTta 1 cm. [puHAT 3a oc-
HOBY “MaTpUYHBIN~ MoaXoa. YHCIIO DIIEMEHTOB Mart-
PUYHOTO paJMOMETpPa OMpenensieTcs o0beMoM (u-
HaHCUPOBaHUs, HO yXe 16 DIIEMEHTOB TO3BOJIAT IIO-
JIyYUTh aCTPOPUINICCKUN 3HAUMMBIN pe3yabTaT MpH
HaKOIUICHWM JaHHbIX B Tedenue 3 jer (puc. 61).
[IpoOHbIe HAOMIOACHUS HA MaKeTe MAaTPHIEI (Bepcus
1, Bepcust 2) yxKe UAYT B PEXKUME TTOJISIPU3ALIMOHHOTO
CKaHMUPOBAHUsI C IIECTHIO BOJIHOBoAaMu. IIpenmnosna-
raercsi, 4To k Hauainy 3amycka PLANCK Surveyer
Mission (2007 r.) moNsIpU3alMOHHBIA SKCIIEPUMEHT
Ha PATAH-600 Oyner 3aBepmieH. OcOOEHHOCTh —
MOJTHAst CBO0OIa B YTJIOBOM pa3pelieHUH 110 CPaBHE-
HUIO C IPYTHMHU NIPOEKTAMH W BO3MOXXHOCTH HAaKO-
IUIGHUS JaHHBIX B COTHH pa3 JOJbIIe, 4eM B Oai-
JIOHHBIX 3KclepuMeHnTax. [lo cpaBHeHHMIO ¢ HazeM-
HBIMH HHTEpPEepoMeTpaMu — OOJIbIIAs TyBCTBUTEb-
HOCTb TI0 TIOBEPXHOCTHOW SPKOCTH W MEHbILAsl 4yB-
CTBUTEIBHOCTh K aTMOC(EpHOMY IIyMYy.

JlobGaBrieHre 6—BOJTHOBOJIHOW MATPHUIIEI K OCHOB-
HOMY MHoroyactotHomy kommiexkcy PATAH-600
MOKa3an pPEeHTaOeNbHOCTh HCIIOIb30BaHMS €ro Ipu
HCCIICIOBAHHUH JIIOOBIX OOBEKTOB C WHBEPCHOHHBIMU
WU YEpHOTENbHBIMU criekTpamu. Jjig mocnegHeit mo-
mynsaun (TUTaHeTHl W CITyTHUKH, 3Be3dsl, sapa [a-
NakTUKH, SZ—3P(HEKT) yKke dTOT MaKETHBIH BapuaHT
OKAa3aJICsl CaMBIM YyBCTBHTEIBHBIM M3 BCErO MHOIO-
gactoTHOTO Komruiekca PATAH-600

FO.H. [lapuiickuu, M.I". Muneanues, H.C. Cobonesa,
A.B. Temuposa, H.H. Bypcos, A.H. Konvinos,
O.I1. XKenenxosa, B.JI. Aganacves, C.H. /[odoHos,
A.B. Moucees, A.B. Bepaun, H.A. Huorcenvckui,
IL.I. IJuibynes, A.B. bBozoanyos,
B.b. Xatixun, E.K. Maiioposa, A. Cnpunckui,
Ui I'ocawuncxuu, B.J]. [yoposuu, C.P. JKenenxos,
I H. Unvumn.

with HII patches in magnetic structures of the Gal-
axy. As a result, the spectral density of the polarized
synchrotron noise of the Galaxy drops with frequency
much faster than the cube of length.

3). Another important result was the determination of
a new lower limit of the part played by the fine dust
(and macromolecules) in measurements of the mi-
crowave background. This role turned out to be over-
estimated by the PLANCK group by more than an
order of magnitude.

The project GENETIC CODE OF THE
UNIVERSE

In accordance with the approved stages of the project,
the first two steps were completed: refinement of the
role of impeding background radiations, selection of
the sky region and the method of observations. A
version of the near-zenith sky survey was adopted
and the work on the creation of a polarization com-
plex at the optimum wavelength, 1 cm, was pro-
moted. The “matrix” approach was taken as the basis.
The number of pixels of the matrix radiometer de-
pends on the amount of finance, but even 16 pixels
will allow a significant astrophysical result to be ob-
tained during 3 years of data acquisition (Fig. 61).
Test observations with a matrix system (version 1,
version 2) have already been conducted in the mode
of polarization scanning with 6 channels. It is pre-
sumed that by the start-up of the PLANCK Surveyer
Mission (2007), the polarization experiment at the
RATAN-600 radio telescope will be finished. The
distinguishing feature is complete freedom in angular
resolution as compared to other projects and possibil-
ity of data acquisition hundreds of times longer than
in balloon experiments. In comparison with ground-
based interferometers it has a more high surface
brightness sensitivity and a lower atmospheric noise
sensitivity.

Addition of a six channel matrix to the main multi-
frequency complex of RATAN-600 has shown it to
be efficient in the investigation of any objects with
inverse and black—body spectra. For the last popula-
tion (planets and satellites, stars, Galaxy nuclei, SZ
effect), even this system version turned out to be the
most sensitive of the whole multi-frequency complex
of RATAN-600.

Yu.N. Parijskij, M.G. Mingaliev, N.S. Soboleva,
A.V. Temirova, N.N. Bursov, AL  Kopylov,
O.P. Zhelenkova, V.L. Afanasiev, S.N. Dodonov,
A.V. Moiseev, A.B. Berlin, N.A. Nizhelskij, P.G. Tsy-
bulev, A.V. Bogdantsov, V.B. Khaikin,
EK. Maiorova, A. Sprinskij, 1D. Gosachinskij,
V.D. Dubrovich, S.P. Zhelenkov, GN.. Il’in
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HENTPAJIBHBIA BOJOPOJ BOKPYI 3BE3-
JIbI WR 102

Bokpyr tymannoctu G2.4+1.4 guamerpom 15', Bo3-
OyXkImacMol peaKoi “KHUCIOPOJHOW’ 3BE3l0i THIA
Bonbda—Paite (Bcero Tpu Takux 3Be3IBI OOHApYHKE-
Hbl B ['amakruke) WR 102, oOHapyxeHa pacmpsiio-
masics obonouka HI mo ee m3nmydenuro B auaumM 21
cM. Y Takux 3Be3] HaOmromaeTcs KOPOTKas CTaIus
XW3HH C OYECHb OOJBIION CKOPOCTBIO HCTEUECHUS
3Be3HOTO BeTpa ~ 6000 KMm/cek, mociie KOTOPOW,
COOCTBEHHO, W TIPOUCXOANT B3PHIB CBEPXHOBOW 3BE3-
nel. [Ipeanonaraercs, yTo KucaoponHas cragus WR
XapakTepHa Ui O4eHb MacCHBHBIX 3Be3n. WR 102
nmeet Maccy 60 Mg. B 2001 r. nHa PATAH-600 O51-
U TIPOBEJCHHI JiBa NUKIA HAOIOJCHUN Ha TpeX
CKJIOHEHMAX B OKPECTHOCTH TyMmaHHoctu (G2.4+1.4.
K HecuacTpro, 3TOT 00BEKT PaCIOIOKeH HEJAIEKO OT
neHTpa [amakTuku, riae HaONIogaeTcs OYeHb SIPKUN
(hoHOBBIH Ta3. UTOOBI WCKIIOYHTH €T0 H3IydeHHE U
HE MOTEpATh CHa0BIX AeTaneld, Mbl IPUMECHIIN CIIe-
UATBHBINA UPOBON QUIBTP BEpXHHUX dacToT. Kak
U JIpyTHe, 3TOT METOJ OCTaBISET HEOIPEAeICHHBIM
MOJIOXKCHUE HYJICBOW JIMHUH, KOTOPOE 3aBUCHT OT
MPUHATONH MOJIEIIN MEXK3BE3THON cpenbl. Mbl Oymem
CYHTATh, YTO JIMHUW TMOTJIOIMICHUS (A CaMOIIOTIIOIIe-
HUS) B 3TOW OOJIACTH Ha MAaJIbIX Maciitabax He Ha-
Omopatorcs. IloaToMy HyJNEBYIO JIMHHIO CIIEIyET
MPOBOJUTH MO0 HaWOOJNee HU3KUM YaCTSIM KPHBBIX.
OmHO W3 MOJYYCHHBIX CEUCHHH IOCIE HMCKIFOUYCHUS
HU3KOYaCTOTHBIX KOMIIOHEHT MPUBEACHO Ha pHC. 62.
Bech uccnenoBanHblii AUANa30H JIy4eBbIX CKOPOCTEH
+120 kM/c Ha pUCyHKe He mpuBeAeH. IIyHKTHpHON
3aTUBKOW MEXKIY OBYMS BEPTUKAIBHBIMU JTHHHUAMU
OTMEUEHO PACIIONIOKECHHE TYMAaHHOCTH “TO0 HYJsIM™
HeTpephIBHOTO criekTpa. boiiee rycToi 3aiuMBKON
orMedeHbl jaetanu HI, BO3MOXXHO CBSI3aHHBIC C TY-
MaHHOCTBIO M 00pasylomue B IJIOCKOCTH O — V
KOJIBIICBYIO CTPYKTYpY Tra3a, HEIMOCPEACTBEHHO MpPHU-
MBIKAIOIIYI0 K TYMaHHOCTH. Takas MOp(OJIOTHs CBU-
JeTeIbCTBYeT Hamuuuu obonouku HI, pacmupsro-
meics ¢ BechbMa OONBIION CKOPOCTBIO ~ 50 KM/cek.
HapyxHbiii fuamMeTp 00O0JIOYKH TPU PACCTOSHUU IO
o0bekTa 3 KOK cocraBiasieT 56 mk, wMacca HI-
4.210° Mg. OrneHka MOITHOCTH 3BE3JHOTO BETPA,
HeoOXomumoro st oOpa3oBaHus HaOIIOgaeMOMN
o6omouky, maer semmunuy 0.8:10°%spr/c, uro mpu
HOpMaJbHOU ero ckopoctr ~ 2000 KM/C IPUBOIUT K
CPaBHUTEIHFHO HEOONBIIOW CKOPOCTH MOTEPU MACCHI
2.8:10° Mg, B ro. Bospact 0600UKH B 3TOM CIydace
~3.4:10° ner. OTO CBUIETENBCTBYET O TOM, UTO B
OCHOBHOM Ha OKPYXKArOIIWH Ta3 JeHCTBYeT “‘00bIu-
HBII~ BeTep BO BpeMsl sKU3HH 3Be3/bl Ha I'T1, a cramus
“OBICTpPOTO” BETpa, IMO—BUANMOMY, HE TPOIOKH-
TeNbHA ¥ TI03TOMY HE yCIIea ChIrpaTh CKOJIb—HUOY b
3HAYUTENbHYI0 pPOJb B AWHAMHKE OKPYKAIOIIEro
ME)K3BE3IHOTO rasa.

CpaBHEHHE AETANBHOW CTPYKTYPHI M KHUHEMATHKHU
obomouku HI ¢ Takoro ke poja MaHHBIMH IO HOHH-
30BaHHOMY Ta3y U IO PACIPEICIICHHUIO MBLTH

NEUTRAL HYDROGEN AROUND THE STAR
WR 102

An expanding envelope of HI was detected from
emission in the line 21 cm around the nebula
G2.4+1.4 15'in diameter excited by a rare “oxygen”
star WR 102. The star WR 102 is one of only three
oxygen WR stars in the Galaxy. These stars are char-
acterized by a short life stage with a very big velocity
of stellar wind outflow up to ~ 6000 km/s, after
which the supernova explosion occurs. The oxygen
stage of WR is presumably typical for very massive
stars. The mass of WR 102 is 60 Mg. In 2001 two
sets of observations at three declinations in the vicin-
ity of the nebula G2.4+1.4 were performed with the
radio telescope RATAN-600. Unfortunately, this
object is situated not far from the center of the Gal-
axy. To exclude the influence of bright background
and not to loose faint details, we applied a special
digital filter of the upper frequencies. Like many
other methods, this one keeps the position of zero
line, which depends on the accepted model of inter-
stellar medium, undetermined. Hereafter we assume
that the absorption (and self-absorption) lines are not
observed in this region on small scales. That is why,
the zero line should be drawn through the lowest
parts of the curves. One of the sections we derived
after the exclusion of the low—frequency components
is represented in Fig. 62. The figure does not show
the whole range of radial velocities +120 km/s under
investigation. The dotted filling between the two ver-
tical lines denotes the position of the nebula
G2.4+1.4 “by the zeros” of continuum. The denser
filling denotes the details of HI, which are possibly
related to the nebula and which form in the plane o —
V a rather nonuniform ring structure of gas adjoining
the nebula. Such morphology attests the presence of
an expanding envelope of HI with quite a big velocity
of ~ 50 km/s. The outer diameter of the envelope is
56 pc, the distance to the object being 3 kpc, the mass
of HI-4.2:10° M. The estimation of the stellar wind
power necessary to form the observed envelope gives
the value of 0.8:10°" erg/s, that with a normal wind
velocity of ~2000 km/s, leads to rate of mass loss
2.8:10° Mg in a year. The age of the envelope turns
out to be of the order of ~ 3.4:10° years. Thus, during
the Main Sequence stage of the star life, the sur-
rounding gas is affected by “usual” stellar wind, and
the stage of “fast wind” seems to be short and hence
has no time to play any considerable role in the dy-
namics of surrounding interstellar gas.

Comparison of a detailed structure and kinematics
of the HI envelope with the same data on the ionized
gas and dust distribution shows that the gas round
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Puc.62. Kpusvle npoxooicoenus oemanei HI 6 oonacmu mymannocmu G2.4+1.4 nocne uckuouenus ponogozo us-
nyuenusi. Hyneevie nunuu ne npueedenvt. Ilo sepmuxanu cnpasa — iyyegvie cKOpocmu omuocumenvio Mecmmnozo
cmandapma NnoKosi, ciega — HOMepa KAHanog cnekmpomempa. Temnou samuskou obosnauenvt oemanu HI, 603-

MOIHCHO, CBA3AHHblLE C Hab0oaemoil MYyMAaHHOCmbIO.

Fig. 62. The drift scans of HI details in the region of the nebula G2.4+1.4 after the exclusion of the background
radiation. The zero lines are not shown. The vertical column on the right presents the radial velocities with respect
to the local standard of rest, the left-hand column gives the numbers of the spectrometer channels. The HI details,
which are likely to be related with the observed nebula, are shown by the shaded areas.

MMOKa3bIBAET, UTO, B O0IIEM, ra3 BOKPYT 3TOTO 00BEK-
Ta MOYET MMETh 0O0JIee CIIOKHYIO CTPYKTYPY H3 HE-
CKOJIBKHX PACHIMPSIOIIAXCS 000I0YCK.

U.B. T'ocauunckuii coemecmuo c¢ T.A. Jlozunckoti
(TAALL MTY)

CTPYKTYPA TAJTAKTHYECKOI'O T'A3A HA
BBICOKMX HIUPOTAX. II. CEBEPHASA H
IOKHASA ITOJISAPHBIE "IHAITKA"

VYrioBas CTpyKTypa U3Ty4YE€HHs] MEXK3BE3JHOr0 HEil-
TpaJIbHOTO BOAOPOJia Ha BoJHE 21 cM uccienoBaHa B
2000-2002 rr. Ha mIECTH CKIOHEHHSAX B CEBEpHOU U
CEeMHU CKIIOHEHMSIX B I0OKHOW MOJsApHOM wmamnke [a-
JIAKTHKH (TalakTHIECKHE MHUPOTHI 0T +45° 10 +90° u

this object can have more complicate structure of
several expanding envelopes.

LV. Gosachinskij in collaboration with T.A. Lozin-
skaya (SAI MSU)

GALACTIC GAS STRUCTURE AT HIGH
LATITUDES. II. NORTHERN AND SOUTH-
ERN POLAR “CAPS”

In 2000-2002 the angular structure of radiation of the
interstellar neutral hydrogen was studied at 21 cm
with the radio telescope RATAN-600 at six declina-
tions in the Northern and at seven declinations in the
Southern Polar Caps of the Galaxy (galactic latitudes
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oT —35° 10 —90°) Ha ceYeHHsAX MO MPSIMOMY BOCXOXK-
JEHHMIO0 TPOTsHKEHHOCTBI0 90° ¢ momoreio PATAH-
600, nmeromero MUPHUHY AUArPaMMBbl HAaIpPaBIEHHO-
CcTH B cpemHeM 1o 3tuM obmactsam 2.0'%20'. Paspe-
mienue 1o vacrore cocraBisuio 30 k[ (6.3 km/c),
cpenHMi KBaapar ITyMoBbIX Quykryammid — 0.1 K,
MOCKOJIBKY Ha Ka)kKJAOM CEYEeHUH OBLIO MOIYyYeHO OT
16 1o 24 3anuceii.

KpynHomMacmrabHast CTpyKTypa rasza, BCTpevaro-
IIascs W Ha BBICOKUX MIMPOTAaX, UCKIIOYAIACh C IO-
MOIIBIO (QUIBTPa BEPXHUX YacTOT. CIEKTP YIIIOBBIX
YacTOT M3IYYCHUS MEX3BE3IHOTO HEHTparbsHOrO
BOJIOPOJA BBIUUCISUICA B KaXIOM CIIEKTPaJIbHOM
KaHaJle Ka)KJI0TO CEUCHHS C TIOMOIIBIO CTaHIAPTHOMH
nporpaMmMsl BII® u criaaxkuBancs Ha OPOTSHKEHUU 1"
M0 TIPSMOMY BOCXOXKAEHHMIO. MBI cunMTaeMm, 4TO Ha
TaKUX OTpe3KaxX CTATHCTHUECKHE IIapaMeTphl pac-
TIpe/IeNICHUsT MEK3BE3HOTO T'a3a Ha BBICOKHMX IIUPO-
TaX MOXHO CYMTaTh cranuoHapHbIMH. OKa3ajock,
YTO 3aBHCHMOCTH OT T'aJaKTHYECKOH LIMPOTHI Cpea-
HUX XapaKTepUCTHK pacHpeleNieHUs W3IydeHUs B
muann HI o HeOy Ha BBICOKHMX MIMPOTax (coaepxa-
aue HI Ha myde 3penusi, puc. 63a) Kak B CEBEpHOM,
Tak ¥ B F0KHOH MOJIIpHOM obnactu I'amakTuku B 00-
IIEM COOTBETCTBYET pAacCIpElIeNeHHIO Tra3a B BHIE
mwiockoro  cxos. B obmactu  11"<a< l3h,
27°<§ < 39° comeprkanue ra3a Ha Jiyde 3pEeHHS OKa-
3anock Mensire 1.5-10' em™, T.e. Hike YPOBHS HYB-
CTBUTEIILHOCTH 0030pa. TakuM o0pazoM, B 3TOH 00-
JaCTH TaJaKTUYECKHH ra3 oueHb npospaueH. Crek-
TPHI MOIIHOCTH YTJIOBBIX (DIyKTyaluil B Anana3oHe
npumepHo ot 10' 1o 6° BeirIsasaT creneHHbMEA. Ofi-
HaKo, ITOKa3aTeNll CIEeKTpa CWJIBHO MEHSIOTCS II0
HeOy: oT —3 no —0.7 U B CpeAHEeM NP YBEJIUUCHHUU
TTaKTHYECKON MMPOTHI (puUc. 63b) U yMEHBIICHUH
conepkanns atoMoB HI Ha myde 3penus (puc. 63c¢)
CHeKTp (pIyKTyauuii M3TydeHHs MEK3BE3THOTO rasa
CTaHOBHTCA OoJiee TUIOCKUM. B ceBepHOW MOJsIpHON
00JacTH 3TO SBJICHHE BBIPAXKEHO ropasnio 0ojiee 4eT-
KO, 9TO, BEPOSITHO, CBA3AaHO C COJIEp)KaHWEM Ta3a Ha
JIyde 3peHHs] Ha BBICOKMX LIMPOTax, KOTOPOE Ha Iore
B 1IesIoM B 2-3 pa3sa Ooibine, yeM Ha ceBepe. Ha rore
B CpeIHEM M CIIEKTpHI OoJjiee KpyTble, HO 3aBUCH-
MOCTh OT T'aJlaKTUYECKOM MMpOTHI Oosiee crmabas. C
TIOMOIIBI0 MOJICJIFHBIX PacyeToB IOKA3aHO, 4TO Ha-
OsrolaeMblil CTENIEHHON IPOCTPAHCTBEHHBIH CHEKTP
pacripenenenust u3iayuenus B Jquauu HI MoxHO mo-
JYyYUTh B paMKax HE TOJNBKO TYpOYJIEHTHOW, HO U
00TaYHOM MOIETH MEXK3BE3THOTO Ta3a, eCIN UCIIOJNb-
30BaTh MMOJyYCHHBIC B HAITUX HPEABIAYINNX paboTax
CIIEKTPH TuaMeTpoB M Macc obmakoB HI. Cremyer
3aMEeTHUTh, YTO 3aBUCHUMOCTH KPYTH3HBI IPOCTPAHCT-
BEHHOTO criekTpa (iaykryaunii namydenus HI ot ero
o011ero copepkanus Ha JIyde 3peHHs] MOKHO OO0Bsic-
HUTHb JBYMs CIoco0amu: JHUOO 3TO YHCTO CENEKIIH-
OHHBII 3QQeKT, CBA3AHHBIA C 3aMBIBAHUEM H3ITyde-
HUSI MEJIKMX 00JIaKOB IPH YBEJIMYEHHUN X KOJIMYECT-
Ba, 1100 HAa caMoM Jielie B CpelHeM OoJjiee TUIOTHOM
ra3e obyaKa MajbIX Pa3MEepOB HE BEDKHUBAIOT H3—3a

from +45° till +90° and from —35° till —90°) at the
right ascension sections of 90° in length. The investi-
gations were carried out at RATAN-600 having the
beam width of 2.0’x20” in these regions. The fre-
quency resolution was 30 kHz (6.3 km/s). The r. m. s.
noise fluctuation was 0.1 K, from 16 to 24 records
were made for each section.

The large—scale structure of gas was excluded by
means of the filter of the upper frequencies. The
spectrum of angular frequencies of the interstellar
neutral hydrogen emission was calculated in each
spectral channel of each section with a standard FFT
code and was smoothed in 1" along R.A. We assume
the statistical parameters of interstellar gas distribu-
tion to be stationary along such sections. The rela-
tionship between the mean characteristics of the dis-
tribution of radiation in the HI line over the sky at
high latitudes (content of HI on the line of sight, Fig.
63a) both in the northern and southern polar regions
of the Galaxy and the galactic latitude turned out to
be generally consistent with the distribution of gas as
a flat layer. In the region 11" <o < 13", 27°<§ < 39°
the content of gas on the line of sight proved to be
less than 1.5-10" cm'2, i.e. below the threshold level
of the survey. Thus, the galactic gas in this region is
very transparent. The power spectra of angular fluc-
tuations in the region approximately 10" to 6° look as
exponential ones. However, the spectral indices vary
drastically over the sky: from -3 to —0.7 and, on the
average, with increasing galactic latitude (Fig. 63b)
and decreasing content of HI atoms on the line of
sight (Fig. 63c), the spectrum of fluctuations of inter-
stellar gas radiation becomes flatter. This phenome-
non is much more clearly defined in the north polar
region, which is likely to be related to the content of
gas on the line of sight at high latitudes being, on the
whole, by a factor of 2—3 higher in the south than in
the north. On the average, the spectra are steeper in
the south, but the dependence on the galactic latitude
is weaker. By means of modeling, it was shown that
the observed power spatial spectrum of the HI line
emission distribution can be obtained not only in the
turbulent model of interstellar gas, but in the cloud
one also, if we use the distribution of HI cloud di-
ameters and masses obtained in our previous papers.

It should be noted that the dependence of steepness of
the spatial spectrum of HI emission fluctuations on
its total content on the line of sight could be ex-
plained in two ways: either this is a pure effect of
selection related to the smoothing of emission from
small clouds at the increase of their quantity, or small
clouds do not survive in denser gas because of colli-
sion or evaporation in the hot phase of interstellar
medium. We hope to find a way to choose between
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Puc. 63. llapamempwr pacnpedenenusn HI 6 cesepnoii (cnesa) u 1ooicnoil (cnpasa) nonapuou wianxe I araxmuxu.

a) 3asucumocme cooepicanus 2aza Ha ayde 3peHust Om 2aiaKxmuyeckou wupomul b. R — kosguyuenmot xoppens-
Yuu mMedNcoy u300paAdtCEeHHbIMU HA 2papuKe BeTULUHAMU.

b) 3asucumocme noxazamens cnekmpa MOWHOCHU NPOCMPAHCMEEHHbIX Yacmom usnyyenus HI na eonne 21 cm
om 2anaKMu4ecKoll WUpomoi.

¢) 3asucumocme noxkasameia CHEKMPAa MOWHOCMU NRPOCMPAHCMBEHHbIX Yacmom om cpedrezo cooepicanus HI na
Jiyde 3peHusl.

Fig.63. Distribution parameters of HI line emission in the Northern (left) and Southern (right) Polar Caps of the
Galaxy.

a) The relationship between the gas content on the line of sight and the galactic latitude b. R — correlation coeffi-
cients between the values shown in the graph.

b) The index of power spectrum of spatial frequencies as a function of galactic latitude.

¢) The index of power spectrum of spatial frequencies as a function of the average HI content on the line of sight.

CTOJIKHOBEHHMH WJIM UCTIApeHHs B ropsiuer daze Mex- these two possibilities by model calculations.
3Be3HON cpenbl. C MOMOIBIO MOJETIBHBIX BBIYHUCIIE-

HUWA MBI HaJeeMcs HaWTH croco0 BbIOOpa MEXIy

9THUMH ABYMSI BO3MOXXHOCTSIMHL.

U.B. I'ocawuncxuu, I''H. Unoun, B.A. IIpo3opos L V. Gosachinskij, G. N. Il'in, V. A. Prozorov
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HCCJEIOBAHUE B3AMMOJENCTBHUSA OC- INVESTIGATION OF INTERACTION OF
TATKOB CBEPXHOBBIX C OKPY-XKAIOIIEN SUPERNOVA REMNANTS WITH THE
MEX3BE3/JIJHOM CPEJOM SURROUNDING MEDIUM
[To HaOmomeHWSM JIMHMM HEHTPaJbHOTO BOJOPOAA Using the observations of the neutral hydrogen line at
Ha BonHe 21 cM B 2000-2002 rr. co3man OaHK maH- 21 cm obtained in 2000-2002, a data bank is created
HBIX IO paclpeeNieHHIO U KHHEMAaTUKE MEX3BE3THO- on the distribution and kinematics of the interstellar
ro raza BOKpYT 82—X ocCTaTKOB CBEepXHOBHIX (SNR) gas around 82 shell-type (S) supernova remnants
obomnoueqHoro tuma (S) ¢ yrioBeIM pasmepom >10'. (SNRs) with an angular size of >10". These data will
OTH JaHHBIE TIO3BOJISAT OICHUTh HAYaJbHYIO IUIOT- enable estimation of the original gas density prior to
HOCTh Tra3za IEepea B3pbIBOM, BO3pacT WU 3HEPrUIO the explosion, the age and energy of the supernova
B3pbIBa CBEPXHOBBIX, & TAKXKE MAacCy POJIUTEIbCKON explosion, and the mass of the parent star and contri-
3BEe3bl W BKJIAJ €€ KMHETHYECKOW PHEPTUH B MEXK- bution of its kinetic energy to the interstellar medium.
3BE3JHYIO Cpeay. The data for each object are a two—dimensional
HanHble JAnms KaXkaoro OOBEKTa IIPEACTABIAIOT array: Right ascension (R.A.) — radial velocity (V).
Co00H NBYXMEPHBIH MAaccHB: MPSIMOE BOCXOXKJIEHUE The r.m.s. measurement error of the antenna tempera-
(R.A.) — myueBas ckopoctsb (V). Cp. KBagpaTHUHAs ture is 0.2 K. The region of the survey of each object
omu0Ka U3MEpeHUs aHTeHHOW TemmepaTypsl — 0.2 K. in R.A. is 10-15° in V — %130 km/s. The SNR is
Obnacts 0630pa kaxzoro obbekra no R.A. cocras- supposed to be an expanding object and, as a result, it
nser 10-15°, mo V — =+ 130km/c. TIpeanonaraercs, creates around an expanding envelope of the inter-
4yto SNR — pacmmpsromuica 06beKT 1 B Pe3yIbTaTe stellar gas. In this case, in the coordinates R.A. — V
3TOTO CO3MIAET BOKPYT ceOs pacImpsIonIyrocss 00o- there must be observed a ring structure whose pa-
JIOYKY MEXK3BE3JHOr0 Taza. Torga B KOOpAMHATAX rameters are related to the energy of a supernova.
R.A. — V nmomkHa HaOIIOaThCS KOJIBIIEBAS CTPYKTY- Now, there is a task of searching for and separating
pa, mapaMeTpsl KOTOPOH CBS3aHBI C DHEPTETHKOM such structures using the data of observations of the
CBEPXHOBOW 3Be3Nbl. B HacTOAmMIT MOMEHT CTOWT HI line, which has to be done against the background
3a/7la4ya IMOMCKAa W BBIJCJIECHUS TaKWX CTPYKTYp IO of rather inhomogeneous distribution of the remain-
NanHbIM HaOmonenuit muaun HI, 4ro npuxomutcs ing gas. Special programs were developed for isola-
JenaTh Ha (pOHE BecbMa HEOIHOPOIHOTO pacmpese- tion of the background and measurement of parame-
JICHHUsI OCTaJBHOTO ra3a. Pa3zpaboTaHbI crielUaIbHBIC ters of expanding envelopes.

NporpaMMBbl BBIIENICHHST ()OHA M W3MEpEeHHUsl Iapa-
METPOB PaCUIMPSIONINXCS 000I0UCK.

Crnemyer OTMETHTb, YTO MPUMEPHO U3 250 m3BeCT- It should be noted that the surrounding gas has
HeIX SNR okpyxarommii ras uccieloBaH JIMIIb B been investigated in a few dozen SNRs of 250
HECKOJIBKUX JIECATKAX, a PACHIUPSIONTUXCS 0005109eK known, and about 23-25 expanding envelopes have
Hal1eHo mpuMepHo 23 — 25 miTyk (15 n3 HUX Hakine- been found (15 of them were detected at RATAN—
Hel Ha PATAH-600 B Hamux mOpekHHX paborax). 600 and reported in our earlier papers). Our new sur-
MBI yBepeHBI, 4TO HaIll HOBBIH 0030p B CMBICIIE ITOJI- vey is sure to be unique in the sence of its complete-
HOTBl YHUKAJICH U MO3BOJMT IPOABUHYTHCA rOpasio ness and will make possible further advance in the
Nainbllle B WCCIEIO0BAHHHM TPOONEMBI TOCTYILIEHHS investigation of the problem of injection of the ki-
KuHeTuueckol sHeprun SNR B MeX3Be3[HYIO cpelny. netic energy of SNRs into the interstellar medium.
[Mocne npuBeneHUs  JaHHBIX B OOLICTOCTYITHYIO After the data are reduced to a form suitable for gen-
(bopmy 6aHk JaHHBIX 0030pa OyzeT goctyned B Mn- eral use, the data bank of the survey will be available
TepHete. Ha puc. 64 nmpuBeacH mpuMep MOJIyYSHHBIX in the Internet. An example of the data obtained for
nmaHHbIx 1 SNR G347.3-0.5. the SNR G347.3-0.5 is presented in Fig. 64.

U.B. I'ocauuncku, I'.H Unvun, B.A. IIpozopos LV. Gosachinskij, G.N. Il’in, V.A. Prozorov
MHOT'OYACTOTHBIM MOHUTOPUHI' MUK- MULTI-FREQUENCY MONITORING OF MI-
POKBA3APOB CROQUASARS

IIpomomxena mporpamMma HCCIEJOBAaHUM  CIEKT- A program on the study of spectral and temporal
panbHOW M BPEMEHHOHW IEPEMEHHOCTH BBIOODKH variability of a sample of microquasars was contin-
MHUKpPOKBa3apoB. B xome TpoBeneHHs HECKOJIbKHX ued. New interesting phenomena of microquasars X—
LIMKJIOB HaOJtoeHUH anurensHocThio ~100 nHel Ha 3, SS433 and GRS 1915+105 were discovered during
PATAH-600 mmkpokBazapos Cyg X-3, SS433 nu several observational cycles of ~100 days in duration
GRS 1915+105 6butn 0OHAPYKCHBI HOBBIC HHTEPEC- at the RATAN-600.

HBIC ABJICHUA.
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GRS 1915+105. B mae—centsiope 2001 r. HaGuo-
Jancs MHUKPOKBa3ap M CBEPXCBETOBOM HMCTOYHHUK
GRS 1915+105 Ha matm yacrorax: 2.3, 3.9, 7.7, 11.2
n 21.7I'Tu. Beiam 3aperucTpupoBaHbl MATh KOPOT-
KUX OTHOCUTENbHO sipkux (>100 mSH) onTuuecku
TOJICTBIX PaTUOBCITBIIICK.

W3 puc. 65 BumHO, 94TO KpUBBIC OJIeCKa Ha Pa3HBIX
YacTOTaX XOPOIIO KOPPETHPYIOT, XOTSI UMEIOTCS He-
KOTOpBIE OCOOCHHOCTH, CBSI3aHHBIE C PAa3HBIMHU IIe-
pUOJIaMU aKTUBHOCTH 3TOH NBOWHOM cuctembl. Cyns
10 TaHHBIM MOHUTOPHWHTA B nuamna3one 2—12 k3B co
cnytHuka RXTE, GRS 1915+105 naxoauics B ak-
TUBHOU (ha3e, XapaKTepU3yeMOil BHICOKHM YPOBHEM
PEHTTCHOBCKOTO MOTOKA U CHILHON BHYTPHCYTOYHOM
MEPEMEHHOCThI0. MOXHO ONpEeAENCHHO T'OBOPUTb,
YTO MOYTH BCE MHUKOBBIC 3HAYCHUS MMOTOKA B PCHTIC-
HOBCKOM JHaNla30HE MMEIOT aHAJIOTHYHBIC BCIUIECKU
APKOCTH Ha KPUBBIX paamobiecka. Yacto panmmo-
BCITBIIIIKM TPOMCXOIIJIN TOCHE TOT0, KaK OTHOCH-
TEIHHO CIa0bIi U CTAOMIIbHBIN PEHTIeHOBCKHI MTOTOK
CTaHOBHJICSI CHJILHBIM, C OOJBIIUM pa3zdpocoM IMHKO-
BbIX 3HAUEHUH.

C.A. Tpywxun, H H. Bypcos, E.K. Matioposa

Cyg X-3. Ha puc. 66 npuBeneHsl KpuBble Oinecka
Cyg X-3 B centsa0pe—Hos0pe 2001 . Ha pa3HBIX pa-
JIMOYacTOTaX U B PEHTTCHOBCKOM JAMAIa30He 110 JIaH-
HelM crnyTHuka XTE. B Hauane nukna mpou3omno
OYEHb MOIIHOE BCIIBIIIEYHOE COOBITHE B PaanOIHa-
na3oHe. OHO, MO-BUAMMOMY, COOTBETCTBYET IOIbE-
My B JIBa pa3a Ha KpUBOH Ojecka B PEHTTEHOBCKOM
nuana3zoHe. Ho 3ameTHON koppemsuuu aetaneil Ha
KpuBBIX Onecka He HaOmromaercsa. Ilocme Hamero
cooOmieHnst ObUTH TIPOBENIEHBI TPU KapTorpaduposa-
Hust oobekra Ha VLBA (Mioduszewski et al. 2003).

Puc.64. Pacnpedenenue usnyueHuss HelmpaibHO20
8000poda okpye ocmamka ceepxnogou G347.3—-0.5 .
Bepxusasa xpusas — ceuenue 6 xamaie HenpepulgHo20
CheKmpa, omme4eHo usiyierue 060104KU OCMAmKa.
Huoicnue kpugvle — ceuenus 6 CheKmpanbHblX KaHa-
nax. Cnesa npuseden Homep Kanaia, cnpasa — iyde-
6as CKOpOCMb OMHOCUMENbHO MECMHO20 CMaHoap-
ma nokos. 3anueKoll ommeueHa npeononazaemas
obonoueunas cmpykmypa.

Fig. 64. Distribution of neutral hydrogen emission
around the supernova remnant G347.3-0.5. The up-
per curve shows the section in the channel of the con-
tinuum spectrum, remnant envelope emission is
marked. The lower curves — sections in the spectral
channels. On the left is the number of the channel, on
the right — radial velocity with respect to the local
standard of rest. A supposed envelope structure is
shaded.

GRS 1915+105. In May—September 2001, a micro-
quasar and superlight source GRS 1915+105 was
observed at five frequencies of 2.3, 3.9, 7.7, 11.2 and
21.7 GHz. Five short relatively bright (>100 mlJy)
optically thick radio bursts were registered.

From Fig. 65 it is seen that the brightness curves
correlate well at different frequencies, though there
are some peculiarities related to different periods of
activity of this binary system. Judging by the data of
monitoring in the range of 2—12 keV from the satel-
lite RXTE, GRS1915+105 was in an active phase,
which is characterized by a high level of X-ray flux
and strong day variability. It could be positively said
that almost all peak values of the flux in the X-ray
range show analogous bursts in radio brightness
curves. The radio bursts often occurred after a rela-
tively weak and stable X-—ray flux became strong
with high dispersion of peak values.

S.A. Trushkin, N.N. Bursov, E.K. Majorova

Cyg X-3. Fig. 66 shows the brightness curves of
Cyg X-3 in September—November, 2001 at different
radio frequencies and in the X-ray range by the data
from the satellite XTE. A very powerful burst oc-
curred in radio range in the beginning of the cycle. It
is likely to correspond to the two—fold rise on the
brightness curve in the X-ray range. But no notice-
able correlation of details is observed on the bright-
ness curves. After our report, three mappings of
Cyg X-3 were made at VLBA (Mioduszewski et al.
2003). A jet-like structure, which essentially changes
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Puc. 65. Kpuevie onecxa muxpoksasapa GRS1915+105 ¢ mae—cenmsaope 2001 e. na wacmomax 2.3, 3.9, 7.7 u
11.2 1Ty (ssepxy) u 6 pemmeenogckom ouanazome (2—12 kaB) no oannvim cnymmnuxa RXTE (mouxu, enusy),

CHIIOWHAS IOMAHASL TUHUSL — OMHOouleHue spkocmetl 6 ouanasonax 5—12 k3B u 1-5 kaB (HR2), ymuodcennoe Ha
100.

Fig. 65. Brightness curves of the micro quasar GRS1915+105 in May—September 2001 at the frequencies 2.3, 3.9,
7.7 and 11.2 GHz (above) and in the X—ray range (2—12keV) by the data from the satellite RXTE (points below). A
solid broken line is the ratio of brightness in the ranges of 5—12 keV and 1-5 keV (HR2) multiplied by 100.
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Puc. 66. Kpusvie baecxa Cyg X—3 6 cenmsnbpe—nosnope 2001 e. na wacmomax 1, 2.3, 3.9, 7.7, 11.2 u 21.7ITy u 6
penmeenosckom ouanazone (2—12 kaB) no oannvim cnymuuxa XTE.

Fig. 66. Brightness curve of Cyg X-3 in September—November 2001 at frequencies 1, 2.3, 3.9, 7.7, 11.2 and 21.7
GHz and in the X—ray range (2—12 keV) by the data from the satellite XTE.
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Ha mony4eHHBIX KapTax sSICHO BHIHA IOXOXas Ha
BEIOPOC CTPYKTYpa, KOTOpasi CYIIECTBEHHO MCHSETCS
JeHb 0TO JHsI. OCOOCHHO BBIJCISIOTCS JBa CHMMET-
PUYHBIX BBIOpOCA W3 IIGHTPAJbHON OOJNIACTH HCTOY-
HUKa 19 ceHTAOps, T.c. Ha chaje IMOTOKa BOJU3U
MaKkcuMyMa OJiecka.

Penakcanusi BCOBIIIKA MPOUCXOAMIA TOCTENEHHO
10 OJHOMY M TOMY JX€ JKCIIOHEHIIHAJIHLHOMY 3aKOHY
Ha BCEX 4yacToTax B TedeHHe nepBbix 10 muei. [Tpu-
4YeM B Hadajie BCIBIIIKH XOPOIIO 3aMETHO BISHHE
TEIUIOBOTO TIOTJIOMICHUS PagHOU3IYICHUS, KOTOPOE
TIPOSIBIISIETCS B 3aBaJie CIIEKTPa HA HU3KUX YacTOTaX.

TakuM 0oOpa3oMm, €Clii 3TO BCIBIIIEYHOE COOBITHE
€CTh OJHOKpPATHOE BIPBICKUBAHUE CTYCTKa PENIATH-
BHUCTCKOM 3JIEKTPOHHO-TIO3UTPOHHOU TIIa3MBI, TO
annabaTUIecKoe PacIIMPEHHE dTOrO CTYCTKA MPHBO-
OUT K 3aTyXaHHUIO PaJUONOTOKa OT JTOM NBOWHOU
CUCTEMBI.

3aTyxaHue 3TOH BCHBIMIKH OT ypoBHA 15 fH mo
0.1 Slg IMIIOCh HEOXHMIAHHO I0oiIro — okoio 40
JTHEH, 9TO MOXHO OOBSCHUTH T€OMETPHEH paciimpe-
HUS CTpyHHOTO BhIOpoca. TpexmepHoe pacimpeHue
CrycTKa ObIIO OBl KaTacTpOhUUIECKH OBICTPHIM, TaK
Kak 3a 40 gHEH MOTOK JOJHKEeH ObUT ObI yImacTh rpy0o
B 64000 pa3. BeposATHO, PENSTUBUCTCKUE HACTHUIIBI
pacmpeiesieHbl Mo Kpar CTPYH U pacliupeHue UAET
TOJIBKO B INIOCKOCTH C KOHHYECKOH reomerpueil. Ta-
K€ MOILHbIE OAMHOYHbIE BenblkU B Cyg X3 mpo-
HCXOJAT HE yallle OJHOTO pa3a B rol.

C.A. Tpywxun, H H. Bypcos, E.K. Matioposa

SS433. Bembimkn yMepeHHOW MHTEHCUBHOCTH OBLITH
OoOHapy)XeHbl B LHWKJIE HaONIONECHUH B CEHTAOpe—
Hos10pe 2001 r. mo mporpamme MoHuTOpHHTa SS433
Ha paauoteneckone PATAH-600 (puc. 67). Ilocne
nepBoii BembIKK 2 HOsiOpst (MJD 52215) Obuta
BkimoyeHa nporpamma TOO Ha cnytHuke RXTE.
SS433 nabmromancs B Tedenne 3000 cexyHnm exe-
nmHEBHO ¢ 18 mo 25 nHosops (MJD 52222.2-52238.2)
Ha npubope PCA B cTtanmapTHOi mMojae. B 310 Bpemst
OblIa 3apeTUCTPUPOBAHA €INE OJHA PaJUOBCIIBIIIKA
(magano MJD52333). Brnepsoie SS433 HMHTEHCHBHO
HCCIIEJOBAJICS TAKMM 00pa3oM B MEPHOJ aKTUBHOCTU
U OXHMJaHUS ONpaBAalIvch. BrepBble Halmonammuch
CHJIbHBIC Bapuallid PEHTI€HOBCKOrO MOToKa (2—12
©B) Ha Bpemenax 10’10’ cexynn. UnrepecHo, uTo
BTOpasl PaAMOBCHBIIIKA IPOU30LILIA Cpasy IMocie Ha-
Yajia MHTCHCUBHBIX KOJIEOaHUH SIPKOCTH B PEHTTEHE.

TakuM 00pa3oM, MBI 3apPETUCTPUPOBAIH COOBITHE
BEIOpOCa BemIeCTBA B MACCHUBHBIX W OOBIYHO CTa-
OMIBHBIX CTPysX SS433. M XOTs mpu 3TOM peHTTre-
HOBCKasi CBETHMOCTh HE OY€Hb OTJIMYANach OT Cpeji-
HEro ypOBHsI, BEJIMUMHA €€ BapHalllii OYeHb M3MEHS-
JIach B XO/I€ Pa3BUTHSI aKTUBHOCTH.

C.A. Tpywxun coemecmno c¢ T. Komanu (Goddard
Space Flight Center, CLLIA)

from day to day is clearly seen on the obtained maps.
Two symmetrical outbursts from the central part of
the source are especially distinct on the 19th of Sep-
tember, i.e. at the flux fall near the brightness maxi-
mum.

The burst relaxation occurred gradually according
to one and the same exponential law in all frequen-
cies during the first 10 days. In the beginning of the
burst, the influence of the thermal absorption of radio
emission is well perceptible that manifests itself as a
fall of spectrum at low frequencies.

Thus, if this burst event is a single injection of a
blob of a relativistic electron—positron plasma, then
an adiabatic expansion of this blob leads to the damp-
ing of the radio flux from this binary system.

The damping of this burst from the level of 15 Jy
to 0.1 Jy (150 times) took unexpectedly long time —
about 40 days, that can be explained by the geometry
of the jet ejection expansion. Three—dimensional ex-
pansion of the blob would be catastrophically fast,
since the flux had to fall roughly speaking 64000
times during 40 days. Relativistic particles are apt to
be distributed at the jet edge, and the expansion oc-
curs only in the plane of cone geometry. Such power-
ful single bursts in Cyg X—3 occur at most once a
year.

S.A. Trushkin, N.N. Bursov, E.K. Majorova

SS433. Bursts of moderate intensity were detected
during a cycle of observations in September—
November, 2001 under the program of monitoring of
SS433 at the radio telescope RATAN-600 (Fig. 67).
After the first burst on the 2nd of November (MJD
52215) the program TOO was started at the satellite
RXTE. SS433 was observed during 3000 seconds
every day from 18 to 25 November (MJD 52222.2—
52238.2) with the device RSA in the standard mode.
At that time another radio burst was registered (be-
ginning at MJD52333). SS433 was first investigated
in such an intense way during the period of activity,
and expectations proved to be true. Strong variations
of the X-ray flux (2-12 keV) on the time scale of
10>-10° seconds were first observed. It is interesting
that the second radio burst occurred right after the
beginning of the intensive X-ray brightness varia-
tions.

Thus, we registered the event of the matter ejection
in massive and usually stable jets of SS433. Though
the X-ray brightness therewith did not differ too
much from the average level, the variation value was
changing considerably during the progress of activity.

S.A. Trushkin in collaboration with T. Kotani (God-
dard Space Flight Center, USA)
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Puc. 67. Kpuevie 6necka SS433 6 Hnosibpe
2001 e. na wacmomax 0.96, 2.3, 3.9, 7.7, 11.2
u 21.7 I'Ty. BepmuxanvHvie uHuy yKazuleéa-

10Mm  UHMEPBAN BPEMEHU UHMEHCUGHbIX Ha-
onrodenuti SS433 na cnymnuxe RXTE.

Fig. 67. S5433 light curves in 2001 Novem-
ber at frequencies 0.96, 2.3, 3.9, 7.7, 11.2
and 21.7 GHz. The vertical lines indicate the

time interval of intensive observations of
SS8433 with the satellite RXTE.

3 250
MJD—52000.
HABJIIOJIEHHS SIPKUX PAJIUO-

HUCTOYHHUKOB B OBJIACTH CEBEPHOI'O
MMOJIOCA MHUPA HA PATAH-600

B 1999 r. Ha 1o0xHOM cextope PATAH—600 mpoBo-
IUIACH HAOMIONEHUS SPKUX PAJUOUCTOYHUKOB B
nmranasode vactor or 2.3 mo 21.7ITu B obmactu
Cesepnoro ITomoca Mupa NCP (+75° < Dec < +88°)
OJTHOBPEMEHHO C MHTEP()EPOMETPUUCCKUMH HAOIIO-
JeHusiMU u3nydenus ['anaktuku Ha yactore 5 I'T1 B
obcepBaropun [Ixoapeni bank. TouHBIX H3MepeHni
panguoncTogHUKOB B 00mactu NCP Ha dacToTax BBI-
me 1.4 I'T 10 HacTOsIIEro BPEeMEHH HE CYIIECTBO-
Bajno. O630p Greenbank (5 I'Tr) oXBaTbIBaeT MCTOU-
HHMKH TOIBKO 10 cKioHeHus Dec = +75°. Hexotopas
nHpopManus s 4dactoT Bbime 1.4 [T wmmeercs
TOJIbKO B paHHWX KaTtanorax (Hampumep, Kuehr), HO
OIMIMOKY U3MEPEHHSI TIOTOKOB TaM BEITUKH.

PesynbraTom 0630pa PATAH-600 B o6mactu NCP
SIBIIICTCS TaONHIA MOTOKOB 171 pagroucTouHuKa Ha
gactorax 2.3, 3.9, 7.7, 11.2 u 21.7I'Tu. Jns 607b-
IIMHCTBA MCTOYHHKOB 3TO CIMHCTBCHHAS MMECIOIIAs-
cs1 uHOpMaIms Takoro ponaa. Pe3ynbTaTsl HaOmMIOAC-
Huit PATAH-600 moka3pIBaloT XOpOIee COOTBETCT-
BHe ¢ JgaHHeIMH KatajmoroB NVSS ma 141Tm,
WENSS na 0.3251Tn, a Taxke karamora Kuehr.
PesynmbTaThl 0030pa MOTYT OBITh HCIOJIB30BaHBI B
pa3UYHBIX 00JAcTAX PAagHOACTPOHOMHH Kak MpH
W3YYCHUH CTATHCTUKU PACIPEACICHUS CICKTPANb-
HBIX HWHJCKCOB BHCTATAKTHYCCKHX PATUOUCTOYHH-
KOB, TaK W TPU aHAJM3C HAONIOMATEIBHBIX ITaHHBIX
M0 aHU3OTPOIUU PEIUKTOBOTO U3IYYCHUS, TIIC YUCT-
Ka TOYCYHBIX HUCTOYHUKOB SIBISICTCS CYIICCTBEHHOMN
YacThI0 MpoIlecca PEAYKIWH JaHHBIX. Tabmmma c
MMOTOKaMH W OIMMOKaMU JOCTymHa Ha caiite NASA
ADS Astronomy Abstract Service mnmm Ha astro—
ph/0102275.

M.I'. Muneanues, B.A. Cmoaspos, H.H. bypcos,
I'.B. XKexanuc cosmecmno ¢ P.J]. [[peucom (Obcep-
samopusi  [Jorcoopan  Boux,  Benuxobpumanus),
C.Iic. Menxyuwem (Ynusepcumem Yanvca, Kap-
oug¢h, Beruxobpumanus)

OBSERVATIONS OF THE BRIGHT RADIO
SOURCES IN THE NORTH CELESTIAL POLE
REGION AT THE RATAN-600

In 1999 observations of the bright radio sources in
the North Celestial Pole (NCP) region at a wide range
of frequencies between 2.3 and 21.7 GHz within the
declination range of +75° < Dec < +88° were carried
out at the RATAN-600 radio telescope. This NCP
survey was initiated as a compliment to the 5 GHz
interferometric study of Galactic foreground emission
in the NCP made at Jodrell Bank Observatory (UK).
There has been no sensitive survey of the NCP region
at frequencies higher than 1.4 GHz. The 5 GHz
Greenbank survey only extends northwards as far as
Dec = +75°. The limited data are available at the fre-
quencies higher than 1.4 GHz from the early catalogs
such as Kuehr catalog, but the errors of these data are
quite big.

The results of the RATAN-600 NCP survey are
the fluxes of 171 individual radio sources at 2.3, 3.9,
7.7, 11.2 and 21.7 GHz. For the most sources these
flux measurements are the only information ever
available. The RATAN-600 results are in good ac-
cordance with the flux densities given by NVSS at
1.4 GHz, the Westerbork Northern Sky Survey
(WENSS) at 0.325 GHz and the earlier data of the
Kuehr catalog. The results of the RATAN-600 NCP
survey can be used in various areas of radio astron-
omy, from the analysis of the spectral indices statistic
to the CMB data analysis, where the removal of fore-
ground extragalactic point sources is an essential part
of the data reduction process. The table with the
fluxes and r.m.s. values is available electronically via
NASA ADS Astronomy Abstract Service or at astro—
ph/0102275.

M.G. Mingaliev, V.A. Stolyarov, N.N. Bursov,
G.V. Zhekanis in collaboration with R.D. Davies
(University of Manchester, Jodrell Bank Observa-
tory, UK), S.J. Melhuish (University of Wales, Car-

diff, UK)
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HUCCJIIEJOBAHUE IIEPEMEHHOCTH PA-
JUOUCTOYHUKOB C INIOCKUMHU CIIEK-
TPAMUA

B pamMkax mporpamMMbl UCCIICIOBaHHS TIEPEMEHHOCTH
BHETAJIAKTHYCCKUX PATUOUCTOYHUKOB Ha BPEMCHHBIX
MacitabaXx OT HECKOJNBKHX JHEH J0 HECKOJIBKHX
Henenb Ha PATAH-600 Oblr ipOBEACHBI IBE CEPHUU
€KEIHEBHBIX HAONIONEHWI TOJHONM IO IUIOTHOCTH
MMOTOKa BBIOOPKH PAIMONUCTOYHHUKOB C IUIOCKHMHU
CrieKTpamu B ssHBape—derpane 1998r. u mae—aBrycre
1999r. HaGmonmenust 55 WCTOYHMKOB (W3 HUX 25 B
0o0e »rmoxu) mpoBOAMIUCHL Ha dYactotax (G347.3—
0.5 I'Tu. Bribopka nomydena u3 3el1eHIyKCKOro 00-
3opa Ha yactore 3.9 I'T u conepKUT Bce UCTOUHUKU
¢ mortokamu S > 200 MSIH B 0OJIACTH CKIIOHEHUI
4 — 6° (B1950), [b| > 10°.

OcHOBHOH pe3yNbTaT — MOATBEPKIEHHE OOHApY-
JKEHHBIX paHee XHUIIEHOM Ha 9 cM Bapuauuil ¢ Xa-
PaKTepHBIMU BpeMeHaMHu 4 IHS Y UCTOYHUKOB C TLIO-
CKMMH crieKTpamu. DddekT oOHapyKeH Ha 5 4yacTo-
Tax IMOCIEC YCPEOHCHUS CTPYKTYPHBIX ()YHKIHUH WUC-
TOYHHUKOB C Iiockumu crektpamu (Gorshkov et al.,
2001):

Yacrora, I'riy 217 | 111 | 77 39 23
<S>, MSlH 390 | 392 | 396 | 413 | 397
Rors Bapuatmit, MSH 17 8 7 85 7
Miyiexe Mopymsimim % | 4.5 2.0 1.7 1.5 1.7
<S>, MSlH 189 | 227 | 288 | 460 | 663
Mapnexe Momymstmm m % 0.5 0.3

B Tabumuie mpeacTaBiaCHBI: CPEAHSASA IUIOTHOCTB I10-
Toka < S >; rms,,, Bapualuil U CpeTHUN WHIEKC MO-
Oy m = (rmsy,./ < S >)x100% ©Ha 5 wactorax
JUIST HICTOYHUKOB C IUIOCKMMH CrieKTpamu. J[jist cpaB-
HEHUS B JIBYX MOCJCIHHUX CTPOKaX MPHUBEICHHI < S >
Y MHJCKCHl MOAYJSIIUU M JUII UCTOYHUKOB CO CTE-
TICHHBIMH CIICKTPAMH.

INVESTIGATION OF VARIABILITY OF FLAT
SPECTRUM RADIO SOURCES

Two series of every—day observations of a flux den-
sity complete sample of flat spectrum radio sources
were carried out at RATAN-600 in January—
February, 1998 and May—August, 1999 within the
framework of the program of investigation of extra-
galactic radio source variability on time scales from
several days to several weeks. The observations of 55
sources (25 of them at both epochs) were made at
frequencies G347.3-0.5 GHz. The sample was de-
rived from the Zelenchukskaya survey at the fre-
quency 3.9 GHz and contains all sources with fluxes
S > 200 mJy in a region of declinations 4 to
6°(B1950), |b| > 10°.

The principal result is confirmation of the variation
detected earlier by Khishen at 9 cm with characteris-
tic times of 4 days for flat spectrum sources. The ef-
fect was revealed at 5 frequencies after averaging the
structural functions of flat spectrum sources
(Gorshkov et al., 2001):

Frequency, GHz 217 | 111 7.7 39 23
<S>, mly 390 | 392 | 39 | 413 397
Rums variations, mly 17 8 7 85 7
Modulation index m, % 4.5 2.0 1.7 1.5 1.7
<S>, mly 189 | 227 | 288 | 460 | 663
Modulation index m, % 0.5 0.3

The Table presents the mean flux density <S>;
rms,, of variations and the mean modulation index
m = (rms,,./ < S >)x100% for flat spectrum sources
at 5 frequencies. For comparison, the two last lines
give <S> and modulation indices m for power spec-
trum objects.

oy

Puc. 68. Kpusas sapxocmu ucmounu-
xa 2121+053 na vacmomax 7.7, 3.9 u
2.3 T2y.

Fig. 68. The brightness curve of the
source 2121+053 at frequencies 7.7,

3.9and 2.3 GHz.
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CpenHuil WHAEKC MOAYJALMHA M paBeH INPHMEPHO
1.7% nHa Bcex 4dactoTax 3a uckimouenuem 21.7 I'T,
rre m ~ 4.5%. TpuHaguaTs 0OBEKTOB, KOTOPbIE MOKa-
3BIBAJIU BBICOKYIO HHIMBHIYaJTbHYIO TEPEMCHHOCTH,
MIPY YCPETHCHUN OBLITH HCKITFOYCHEL.

B ToM cmydae, ecnu MEpEeMEHHOCTh BO3HHMKACT B
caMOM HCTOYHHUKE, SPKOCTHas Temmeparypa T, Ha
gacrore 2.3 ITu cocrasmster or 2.5-10' 1o
4-10%K JUTSI KpacHBIX cMmernenni 0.2< z < 2.

V 13 nHambonee CWIBHBIX HCTOYHWKOB BBIOOPKH
oOHapyXeHa WHAWBHUIyaJbHAsS IIEPEMEHHOCTh C Xa-
pakTepHBIMU BpeMeHaMu B mHTepBasie 2—10 mHed u
nHAeKcaMu Moayismuu m = 1.5-10%, drto momnep-
JKUBAeT TIPUBCACHHBIC BBINIC pe3ynbTaThl. Kpome
TOTO, Y HECKOJBKUX U3 3TUX OOBEKTOB OOHAPYKCHBI
UKITMYCCKHE KOMIIOHCHTHI C XapaKTePHBIMU BpeMe-
Hamu 8—60 nueil. lHOrga xapakTepHoe BpeMs yBe-
JUYUBACTCS C POCTOM JIJIMHBI BOJHBEI (HAIpUMEp, Y
uctounuka 2121+053, puc. 68). Luknuueckue Ba-
pHanny HaJOKEHBI Ha JTOJITOBPEMEHHBIH POCT IUIOT-
HOCTH MOTOKa (crutomHas juHus). O6a BUIa BapHa-
I KOPPENNPOBAHEI B ITMPOKOM JHAIIa30HE J9acTOT.

MBI cunTaem, 9TO MEPEMEHHOCTh C XapaKTePHBIMU
MacmrabaMu OKoJI0 4 JHEeW BbI3BaHA YCIOBUSIMHU
paclpoCTpaHCHUST B HEOTHOPOJHON MEK3BE3IHOU
cpene. B crangaptHoit Mogenu Pukera HEBO3MOXKHO
MOJYYUTh HAOTIOJacMble 3HAYCHUS M B IIMPOKOM
YacTOTHOM Juama3oHe. BO3MOXXHO, 4TO 3Ty TpYyI-
HOCTB YIACTCsI MMPEOIOJIETh IIPU PACCMOTPCHHUU OoJiee
CJIO)KHOWM TeOMETpHUU UCTOYHUKA. MOTYT paccMaTpu-
BaThCSI MOJEJH, B KOTOPBIX 3HAYUTEIbHAS YacTh W3-
JMy4eHUsl JOJDKHA OBITH COCPENOTOYCHA B CTPYKTY-
pax, pasMepaMH MCHBIIE YeM mas, TOTPYKEHHBIX B
Oonee mpoTsHkeHHBIE oOsactu. [Ipu 3TOM AOIIKHA
CyIIECTBOBATh YAaCTOTHAs 3aBHCHMOCTh OTHOIICHUS
IUIOTHOCTH TIOTOKa KOMITAKTHOM W TIPOTSIKEHHBIX
CTPYKTYpP, & BO3MOXKHO M YacCTOTHAas 3aBHCHUMOCTH
YTJIOBBIX pa3MEPOB KOMITAKTHOM JICTAITH.

Bonee mnmutenpHBIC UKINYECKUE BapUaIlldU, BO3-
MOJXKHO, OOYCJOBJCHBI KaK BHYTPCHHUMH, TaK U
BHEITHUMH TPUYNHAMH. XapaKTep YaCTOTHBIX 3aBU-
CHUMOCTEH 3THX BapHallMil pas3luyeH y pa3InYHbIX
HMCTOYHUKOB U TPEOYIOTCS JOIMOJIHUTEIbHBIE HAOIIO-
JICHHUS.

M.I. Muneanues cosmecmmno ¢ A.I. Topukogvim u
B.K. Konnuxoeou (F'AULL MT'Y)

VLA KAPTbI JEKAMETPOBBIX HC-
TOYHUKOB

Hns 97% nexkaMeTpoBBIX HCTOYHHKOB KaTajora Y TP
MoJTydeHbl 2253 OTOXKAESCTBIEHUSI C 00BbEKTaMH 0030-
pa NVSS (Koumon u ap., 1998). [y Bcex 00BEKTOB
VTP ¢ &> 30° (1143 00BEKTOB) MCKAKCh OTOMKIECT-
Bienus B 003ope FIRST (Vaiitr u np., 1997). 552 uc-
tToynnka n3 NVSS (nuarpamma HampasieHHoCcTH 45")
n 988 u3 FIRST (5") ¢ panuycom 60" pa3pemrarorcs

The mean modulation index m is approximately
equal to 1.7% at all frequencies but for 21.7 GHz,
where m ~ 4.5%. Thirteen objects that showed high
individual variability when averaging were excluded.

In the case where variability originates in the
source itself, the brightness temperature Ty, is from
2.5-10" to 4- 10" K at a frequency of 2.3 GHz for
redshifts of 0.2<z < 2.

In 13 strongest sources of the sample an individual
variability with characteristic times within an interval
of 2-10 days and modulation indices m = 1.5-10% is
revealed, which confirms the above—presented re-
sults. Besides, in some of these objects cyclic com-
ponents with characteristic times of 8—60 days have
been detected. Sometimes the characteristic times
increase with growing wavelength (for instance, in
the source 2121+053, Fig. 68). The cyclic variations
are superimposed on the long—term rise of the flux
density (solid line). The two kinds of variations are
correlated in a wide range of frequencies.

We think that the wvariability on characteristic
scales of about 4 days is caused by the conditions of
propagation in the inhomogeneous interstellar me-
dium. It is impossible to obtain the observed values
of m in a wide frequency range in the standard Richet
model. Possibly, we will manage to overcome this
difficulty by considering a more complete geometry
of the source. One may discuss the models in which a
considerably part of radiation must be concentrated in
structures of sizes smaller than mas which are im-
mersed in more extended regions. In this case, there
must exist a frequency relation of the flux density
ratio of the compact and extended structures and,
may be, a frequency relationship of angular dimen-
sions of the compact detail.

Longer cyclic variations are likely to be due to
both internal and external causes. The character of
frequency relationships of these variations is different
in different sources. For this reason, additional
observations are needed.

M.G. Mingaliev in collaboration with A.G. Gorshkov
and V.K. Konnikova (S4, MSU)

VLA MAPS OF DECAMETER SOURCES

For 97% of decameter sources of the catalog UTR,
2253 identifications with sources of the survey NVSS
(Condon et al., 1998) were obtained. For all 1143
objects of UTR with & > 30° the identifications were
looked for in the survey FIRST (White et al. 1997).
522 sources from NVSS (the beam of 45") and 988
sources from FIRST (5") with radius of 60" were
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Ha KOMIIOHEHTHL. J[JI OTOXIECTBIEHHBIX OOBEKTOB
uccnepoBauck kaptel NVSS u FIRST 0630poB B
3aBUCHMOCTH OT MOP(OJOTUYECKHX CBOWCTB CIEK-
TPOB PaJMOMCTOYHHUKOB. [IJIs1 ATOr0 OTOMpAIHCh HC-
TOYHHWKH C JHHCHHBIMH CICKTpaMH U Pa30UBAIUCH
HA TPU TPYMNIBI MO CHEKTPaIbHBIM HHAekcaM: (1)
-09>a>-1.0, 2) -1.0>0>-1.1 u (3) a<-1.1
(S ~v%). O6nextsl NVSS BeIOMpanuch BHe Iamak-
traeckoit wiockoctd (|b] > 15°), B To Bpems kak uist
Bcex ucrounnkoB FIRST [b] > 20° Bcerna. beuio oto-
opano 536 NVSS ucrounukos un 256 FIRST wucrou-
HUKOB. [TapamMeTpsl BEIOOPOK MIPUBEACHBI B TaOIUIIAX
9u 10.

Bepxaue n HWXKHHE TpaHWIBI B 00eWX TaOIMIax
OTIPEICIISIOTCS YHUCTO CENCKIIMOHHBIMH (P QeKTaMu.
WnTepecHbM (pakToM SBISETCS TO, YTO METMAHHAS
BeJIMYMHA pa3Mepa MCTOYHHKA YMEHBIIACTCS C
YMCHBIICHHEM CHEKTPAIBHOTO HMHAEKCa O, HO KO-
nebnercst B npenenax 10 +30". Hecmotpst Ha 37O,
KOppessius “‘CHeKTPalbHBIA HMHIAEKC — pa3Mep Hc-
TOYHHKA” HE OOHApYKEHA.

O.B.Bepxooanos, H.B.Bepxoodanosa coemecmno c
X Anoepnaxom (Yuusepcumem I'yanaxyamo, Mexcu-
Ka).

OTYET CAO 2001-2002 SAO REPORT

resolved into components. For identified sources the
maps of the NVSS and FIRST surveys were investi-
gated depending on morphological properties of radio
spectra of sources. To do this, the sources with linear
spectra were selected and divided into three groups
according to spectral indices: (1) 0.9 > o> 1.0, (2)
-1.0>0a>-1.1 and (3) o< —1.1 (S ~ v*). The objects
of NVSS were selected out of the Galactic plane
(Ib| > 15°), whereas for all sources of FIRST [b| > 20°,
always. 526 NVSS and 256 FIRST sources were
selected. The parameters of samples are presented in
Table 9 and 10.

Purely selection effects determine the upper and
lower limits in both tables. An interesting fact is that
the median value of the source size diminished with
diminishing spectral index, but it lies within 10 + 30".
In spite of this, the correlation “spectral index —
source size” was not found.

O.V. Verkhodanov, N.V. Verkhodanova in collabora-
tion with H.Andernach (University Guanajuato,
Mexico).

Tabnuya 9. Hapamempor 6bi00pox uz YTP u VLA kamanozos no niomuocmu nomoxa 8 mAu (Munumanonulil, me-
OUAHHBIU U MAKCUMATbHBIL) 8 3A6UCUMOCIU O PaAH2A CNEKMPATbHBIX UHOEKc08. N — uucio 06vekmos

Table 9. Parameters of samples from UTR and VLA catalogs according to flux in mJy (minimum, median and
maximum) as a function of spectral index rank. N is the number of objects

Panr FIRST NVSS
N min med max N min med max
-09+-1.0 88 1.2 514 1710 183 4.2 574 3902
-1.0+-1.1 93 3.6 363 875 168 5.7 365 1322
<-1.1 75 29 193 650 185 33 212 796

Tabnuya 10. Hapamempor evibopok uz YTP u VLA kamanozoe no pazmepam 06vekmog 6 CeKyHOax oyeu (MuHu-
MANbHBIL, MEOUAHHBIU U MAKCUMATbHBLIL) 8 3A6UCUMOCTIU OM PAH2A CNEKMPATbHbIX UHOEKCO8

Table 10. Parameters of samples from the UTR and VLA catalogs according to object sizes in arcsec (minimum,
median and maximum) as a function of spectral index rank

Rank FIRST NVSS
min med max min med max
-09+-1.0 0.7 26 133 13 24 127
-1.0+-1.1 1.0 19 139 15 22 130
<-1.1 2.9 12 122 14 17 127
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HCCJIEJOBAHHUE IRAS HCTOYHHUKOB C
HN3KOYACTOTHBIM PATUOU3JIYYE-
HUEM

[To pesynbratam pamunootoxnectsienuit IRAS wuc-
TouHHKOB B 0a3e maHHBIX CATS ¢ katamorom Texas
(365 MI'n) mocrpoena BBIOOpKA OOBEKTOB C KPYTHI-
MU PaIAOCTIEKTPaMH, y KOTOPBIX Pa3HOCTh MEXIY
LIEHTpaMu TskecTu KoopauHat paauo u UK wucrou-
HUKOB cocTaBisier MeHee 3". 17 0OBEKTOB M3 3TOTO
CIIMCKa HAOIONAJUCh Ha INECTH JUIMHAX BOJH Ha
PATAH-600 u qs 9 00bexkToB Ha 2.1—M TejaecKore
WNucturyra INAOE mosTydeHbl ONTHYECKHE CIIEKTPHI.
Hab6monenusmu na PATAH-600 monTBepkIeHBI
KpPYThIE CHEKTPalbHbIE WHICKCHI PaIMOUCTOYHUKOB
(0 <—-0.85). Cpeau ONTHYCCKUX KAHIUNATOB TIPU
aHaNMM3e JAHHBIX CIEKTPOCKONHMH OOHAPYKEHBI
B3auMoJeicTByromue ranaktuku, UK ramaktuka, 2
TaJlaKTHKU ¢ dYMUCCHOHHBIMM JTUHHSIMH, KaHIUIAT B
o0wvekThl THIIa BL Lac u 3 3Be3/5bI.

Ha puc. 69 npuseneH npumep mapsl B3auMOJEH-
CTBYIOIIMX TaJaKTHK U3 HUCCIEAYeMON BBIOOpKU. Pa-
JuousnydeHue nmapel AB mMmeer kpyToi cmektp, pa-
IMOCBETHUMOCTh cocTaBisier L =9.381- 10% erg s!
em™ (mpu Hy = 64 km-Mpc™' s -u qg=0.8). UK u3-
JydeHUE MOXET OBITh OOYCIOBIIEHO TIBUIBIO, BO3-
HUKIIEH MpU B3aUMOJECHCTBUN TaTaKTHK.

O.B. Bepxooanos, C.A. Tpywuxum cosemecmno c
B.O. Yasywsinom, P. Myxukoi, X. Bandecom
(INAOE, Mexcuka)

W
\

INVESTIGATION OF IRAS SOURCES WITH
LOW-FREQUENCY RADIO EMISSION

From the results of radio identification in the CATS
database of IRAS sources with the catalog Texas
(365 MHz) a sample of objects with steep radio spec-
tra was produced, for which the difference between
the centroids of coordinates of radio and infrared
sources is less than 3 arcsec. 17 objects from this list
were observed at 6 wavelengths with RATAN-600
and optical spectra of 9 objects were obtained with
the 2.1 m telescope of INAOE Institute. The
RATAN-600 observations confirmed the steep spec-
tral indices of radio sources (o <—0.85). When ana-
lyzing the spectroscopic data of optical candidates we
detected interacting galaxies, an infrared galaxy, 2
galaxies with emission lines, a candidate for the
BL Lac type of objects and 3 stars.

Fig. 69 shows an example of a pair of interacting
galaxies from the sample under investigation. The
radio emission of the pair AB has a steep spectrum,
and its radio luminosity is L =9.381-10*erg s cm’
2 (at Hy=64 km Mpc"' s and qo=0.8). The infra-
red emission can be due to dust arising from interac-
tion of galaxies.

O.V. Verkhodanov and S.A. Trushkin in collaboration
with V.O. Chavushyan, R. Mujica, J. Valdes (INAOE,
Mexico)

IRAS F02044+0957 A z=0.093 Hg IRAS FO2044+0957 B z=0.094
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Puc. 69. Creéa — usobpascenue cpynnvt 06vekmos na DSS2, omoocoecmensiemoii ¢ ucmounuxom IRAS

F02044+0957. Cnpasa — cnexmpur 2anaxmuk 6 ooracmu IRAS F02044+0957.

Fig.69. The image of a group of objects identified with the source IRAS F02044+0957 at DSS2 (lefi—hand panel).
The spectra of galaxies in the region IRAS F02044+0957 (right—hand panel).
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CTATUCTUYECKHE HNCCJIIEJOBAHUA
CKOIUIEHUH T'AJTIAKTUK A2063 U A2151 B
OIITUYECKOM, UK U PAJIMO JUAIIA3O-
HAX

K HacTosmemMy BpeMEHHU HAKOIUICHO OOJBIIOEC KOJH-
YECTBO PE3YJIbTATOB HAOMIOACHUI TaTaKTHK B CKOII-
JICHHUAX, a TaK)Ke MOJEINEH U pacueToB IO WX IBOJIO-
LUM U B3aUMOJEHCTBUIO. TeM He MeHee, KapTHHa
00pa30BaHMS M SBOJIIOIUHU TaJaKTHK B CKOIUICHHAX
BCE eIIle OCTaeTCs He BIOJHE SCHOHU, U ee pa3padoTka
SIBIIIETCSl aKTyallbHOW TMpoOIeMol B COBpEMEHHOU
acTpo¢u3uKe.

B 2001-2002 rr. mamMu ObLIM KCCIIENOBAHBI IBa
ckoruteHus rajgakTuk A2063 u A2151 ¢ Gnu3kumMu
z=0.031-0.041. Bri6op ObuT 0OYyCIOBICH HEOOXO-
JUMOCTBIO CTATHCTHUYCCKOW 00pabOTKH U CpaBHECHUS
XapaKTePUCTHK CKOIUICHUH, HAaXOMISIIUXCS IO BO3-
MOKHOCTH Ha OJIM3KUX ATaIaX BOJIOIIHH.

ITo xommsam creknsHHOW OmOmmorek POSS B

INAOE Obutn ompeneneHsl KoopauHatel 70 4jIeHOB
cromennus A2063 u 74 uneHoB ckoruteHus A2151.
[Touck maHHBIX AN HUX MPOHM3BOIMICS C HCHOJB30-
BaaueM BJl CATS (http://cats.sao.ru) ot pagwo 1o
PEHTTCHOBCKOTO JTMAITa30HA. Y CTAaHOBJICHO, YTO sIp-
KHE TaJaKTHKH B CKOIUICHHSX SBJISIOTCS HPEUMYIIIC-
CTBCHHO CIIA0BIMH paJHOMCTOYHMKamMu. VX paguouns-
Jy4CHHE B OCHOBHOM KOHIIGHTPUPYETCS B SICPHOM
YacTH TaJAKTUKU. Takoi ke pe3ynbraT ObLI MOIy-
4yeH HamMH paHee 1o 217 rajakThKaMm B CKOIUICHUU
A569 (z=10.0193) u mo 115 ramakTukam B CKOILIE-
aun A1185 (z=10.02933).
IToxazano, uro WK wu3nydeHwe oOHApYyKHUBaETCS
MPEUMYIIECTBEHHO Y TaJaKTHK CO CIHPaTbHON
CTPYKTYpO#, MHOO C HaMEYAIOIHUMUCS CHHPAIIMHU,
YTO MOXET CBHIETEIHCTBOBATH O MPOJODKAIOIIEMCS
aKTUBHOM TIIpollecce 3Be3I000pa3zoBaHus. B ckom-
nenuax A2063 u A2151 cymecTByeT MHOro4uc-
JICHHBIA KJIACC CHJIBHBIX PaTUOUCTOYHHUKOB C HETCTI-
JIOBBIM XapaKTEPOM pPaJHOU3ITYICHUS, KOTOPBIE OTO-
MKJICCTBIISIOTCS ¢ KOMITAKTHBIMHU TaTaKTUKaMU (HETe-
IJIOBOE PAAMOU3NyYeHUE KOPOHBI TallaKTUK). OTH
TaJIaKTHKH JIN0O HaXOIATCS Ha Oojiee paHHEM 3Tarle
pa3BuTHA, MO0 3TO JaleKWe TalaKTUKH C pa-
MUOU3NTydaroniel KOpPOHOM, CilydyallHO IPOEKTH-
pyrommecss Ha ckorureHue. g Gomee SpKUX rayak-
™K (Mg, =15.5") MOIHOCT  PaJHOM3ITyUCHHUS
YMEHBIIIACTCS, HAOIIOAACTCS KOHIEHTpAIMsI €ro K
LEHTPY TAJIAKTUKHU, M CIIEKTP €ro CTaHOBUTCS OoJiee
IUTOCKUM.

HM. Jlunoexa, A.A. Jlunoska coemecmuo c E. Yasu-
pa (INAOE, Mexcuka)

OBHAPY)KEHUE HOBBIX CBOMCTB IPEJ-
BCHBIIMEYHOM ILIA3BMbI B MHUKPOBO.I-
HOBOM JUAITA30OHE

[Ipobmema moOMCKa HAaAEKHBIX KPUTEPUEB TIpea-
CKa3aHMUs KPYIHBIX BCHBIIIEYHBIX cOOBITHIT HA CoOJH-

STATISTICAL STUDY OF THE CLUSTERS
A2063 AND A2151 IN OPTICAL, INFRARED
AND RADIO RANGE

By now, a lot of observational data and a great num-
ber of models and simulations of the evolution of gal-
axies in clusters and their interaction have been accu-
mulated. Nevertheless, the picture of origin and evolu-
tion of galaxies in clusters is not quite clear yet and its
elaboration is still an urgent problem in modern astro-
physics.

In 2001 we investigated two clusters of galaxies
A2063 and A2151, situated at close redshifts
z=10.031-0.041. In this case the choice by redshift
was due to the necessity of statistical processing and
comparison of characteristics of clusters at close
stages of evolution.

From the Palomar glass library prints in INAOE
(Mexico) the coordinates of 70 members of the clus-
ter A2063 and 74 members of the cluster A2151 were
determined. The search of data for them was per-
formed with using the data of the CATS database
(http://cats.sao.ru) from the radio to the X-rays
range. The analysis allowed us to establish that bright
galaxies in clusters are mainly weak radio sources,
their radio emission being concentrated basically in
the nuclear part of the galaxy. We had obtained an
analogous result earlier from the 217 galaxies in clus-
ters A569 (z=0.0193) and from 115 galaxies in clus-
ter A1185 (z = 0.02933).

The study of morphological types of galaxies
showed that the infrared radiation is detectable
mainly for galaxies of spiral structure or with spirals
being outlined, which be evidence of a continuous
active process of the star formation. In the clusters
A2063 and A2151 there exists an assemblage of
strong non-thermal radio sources, which are identi-
fied in optical range with compact galaxies whose
radio emission is mainly related to non—thermal radio
emission of the galactic corona. These galaxies are
either at an earlier stage of evolution or galaxies with
a radio-radiating corona, projected random by onto
the cluster. As the power of radio emission of
brighter galaxies (mg,= 15.5™) reduces, its concentra-
tion towards the center of the galaxy is observed, and
the spectrum of the emission becomes flatter.

N.M. Lipovka, A.A. Lipovka in collaboration with
E. Chavira (INAOE, Mexico)

DETECTION OF NEW PREFLARE PLASMA
PROPERTIES IN MICROWAVE RANGE

The problem of looking for reliable criteria of large—
scale flare activity prediction on the Sun is related to
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IIe CBA3aHA C OCOOCHHOCTSIMH M3TY4CHHUS MPEIBCIIBI-
IICYHOHN TUIa3MbI B aKTHBHBIX COJIHCUHBIX OOJIACTSIX.
CyIIeCTBYIOT ONpPEACICHHBIC COCTOSHUS —ILIa3MBI
(KOMOMHAIIMM MAarHUTHOTO TIOJNISA, TEMIIEPaTYpHI,
IUIOTHOCTH TUIa3MbI) B HEKOTOPOM HHTEpPBAaje BBICOT
COJTHEYHOH aTMOC(ephl, KOTOPhIE OTBETCTBCHHBI 3a
reHepanuio Bemblmek. COrmacHO MHOTOJETHHM HC-
CIICZIOBAaHUAM TaKWE€ YCIOBUS M3BEPKCHHS BCITBIIIKU
CO3/AIOTCS Ha YPOBHSAX XpoMOc(epbl M HIKHEH KO-
POHBI, KOTOpas IMOTOM PacCIpOCTpaHsAeTCS BHHU3 Ha
ypoBeHb GoTOChEPHl M BBEPX — B BEPXHIOIO KOPOHY,
T/Ie OHA PETUCTPUPYETCS B OSIIOM CBETE M PEHTTCHE.
Mpb1 0OHApYKHITU SIBJICHHUS MHOTOKPATHOW WHBEPCHUH
MOJISIPU3AIUA B YaCTOTHOM CIICKTpPE, MOSIBICHHE KO-
TOpPOM MMEET BBICOKYIO KOPPEJSIHUI0 ¢ BOSHUKHOBE-
HUEM MOIIHBIX BCIbImiek Ha CONHIE, TEHEPHUPYIO-
IIMX BBICOKOCKOPOCTHBIC TOTOKH TPOTOHOB. JTO
SBJICHHE, B OCHOBHOM, MPOWCXOIUT B JHANa30HE
BOJTH 2—5 CM U perucTpupyeTcs 3a01aroBpeMEeHHO Ha
WHTEpBaJIE OT HECKOJBKUX YacOB JO HECKOIBKHX
nmHed. OOHapyKeHHBIE CBOWCTBA IPEIBCIBIIICYHON
TUTa3MBI MOTYT OBITH MCIOJB30BAaHBI I TECTHPOBA-
HUSl COBPEMEHHBIX MOJeJel Belblliek. B kauecTse
npuMmepa Ha puc. 70 TpencTaBieHO HaOIOIEHUE
mucka CoJHITA B TMOJSIPU30BAHHOM H3IYYCHHU Ha
HECKOJILKMX BOJHaX cM— auanasona (ot 1.83 no 4.32
cMm), nposeaeHHoro 1 ampens 2001 r. ma HOxHOM
cextope PATAH-600.

Ionspuszosannoe usnyuenne AR 9408, pacnomno-
JKCHHOM BOJU3U ICHTPATBHOIO MEPHIMAHA, UMEET
MOHOTOHHBIA POCT CHEKTpa C AJIMHON BOJIHBI B COOT-
BETCTBHUH C IIUKJIOTPOHHBIM MEXaHU3MOM H3ITyUCHHS.
Hamportus, cnektp wsnydenus AR 9393, naxons-
meiicst BOMM3M 3amagHoro auMOa, pe3ko HEoTHOPO-
ned. B mnamasone ot 1.83 mo 2.32 ¢cM ¥ B auamasoHe
oT 3.83 cM W JuMHHEEe W3IYYCHHE HMEET IpPaBBId
3HaK MOJIIPU3AIMU. JTO COOTBETCTBYET ITMKIOTPOH-
HOMY HU3TYYCHUIO Ha HU3KHAX TapMOHUKAX THUpPOYa-
CTOTHI B CHUIBHBIX MAarHUTHBIX MOJSIX maTeH. OTHAKO
Ha MPOMEKYTOYHBIX BOJHAX B Auamna3oHe ot 2.67 a0
3.21 cM MOHOTOHHOCTb pe3Ko Hapyaercs. CteneHb
MOJIIPU3AIIMU PAJANOU3IydeHHUs MajaeTr B 3—4 pasa,
PEe3K0 MEHSETCS CTPYKTYpa MOJSPU3AINH C THOSBIC-
HHEM HOBBIX PAaJHOMCTOYHHKOB M CMEHOH 3HAKOB
MOJISIPU3AIUH. SICHO, UTO BBICOKas KOPPENSAIHS Ta-
KHX SIBIICHHHA C MOIIHBIMH MPOTOHHBIMH COOBITHAMHU
MO3BOJIMT TECTHPOBATH CYNIECTBYIOIINE MOJEIH COJI-
HCYHBIX BCIIBIIEK W pa3pabaTeiBaTh 3((CKTUBHBIC
KPUTEPHH IPOTHO3a MOIIHBIX MPOTOHHBIX COOBITHI
Ha CounHle.

B.M. bozoo, C.X. Toxuyxosa

OBHAPYXEHHE IDPDPEKTA MHKPO-
BOJTHOBOI'O  “NOTEMHEHHUSA”  ITEPEJ
IMPOTOHHOMU BCIBIIIKOU

OOHapyxeH 3(QQeKT IOTEeMHEHHsT MHKPOBOJIHOBOTO
W3JTyYCHHUS, BOSHUKAIONIMH B OTAENBHBIX aKTUBHBIX
obnactsx 3a 3—4 nHA mepea NPOTOHHOM BCIIBIIIKOH.

the particularities of preflare plasma radiation in solar
active regions. There are certain plasma states, i.e.,
the combinations of magnetic field, temperature, and
plasma density in a certain range of the solar atmos-
phere heights, which are responsible for generation of
flares. According to the long—term investigations,
such conditions of the flare eruption occur at the
levels of the chromosphere and the lower corona,
which then expands downwards to the level of the
photosphere and upward to the level of the upper
corona where it can be recorded in white light and X—
rays. We detected an event of multiple inversion of
polarization in the frequency spectrum. The appear-
ance of such polarization behavior is highly corre-
lates with the origin of powerful flares on the Sun,
which generate a high energy proton events. This
phenomenon occurs mainly in the wavelength range
of 2-5 cm and is registered beforehand in the interval
of time from several hours to several days. The de-
tected properties of preflare plasma could be used to
test present—day models of flares. As an example,
Fig.70 shows a scan of the disk of the Sun in polar-
ized radiation at several waves of cm range (from
1.83 to 4.32 cm) performed with the Southern sector
of RATAN-600 on the April 1, 2001.

The polarized radiation of AR 9408, that is located
close to the central meridian, demonstrates a mono-
tonic rise of the spectrum with wavelength in accor-
dance with the cyclotron mechanism of radiation. On
the contrary, the spectrum of AR 9393, that is located
close to the western limb, is sharply non-uniform.
The radiation has the right sign of polarization in the
range from 1.83 to 2.32 cm and in the range from
3.83 cm and longer. This corresponds to cyclotron
radiation at low gyrofrequency harmonics in strong
magnetic fields of spots. However, at the intermedi-
ate wavelengths, from 2.67 to 3.21 cm, the mono-
tonic character is sharply broken. The polarization
degree of radio emission falls 3—4 times. The struc-
ture of polarization sharply changes as new radio
sources appear and polarization signs reverse. It is
already clear that the high correlation of such phe-
nomena with powerful proton events allows us to test
the present models of solar flares and elaborate effec-
tive criteria for prediction of powerful proton events
on the Sun.

V.M. Bogod, S.Kh. Tokhchukova

DETECTION OF MICROWAVE “DARKEN-
ING” EFFECT PRIOR TO PROTON FLARE

An effect of microwave radiation darkening arising in
individual active regions 3—4 days before the proton
flare was detected. In particular, the flare known as
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Puc. 70. Muocosonnogulii ckan noaspu3o8anno2o paououdnyuenus oucka Coanya ¢ KOpomrKoBOIAHOBOU YACU CM
ouanaszona. B 3anadwnoul yacmu OuCKa 3apecucmpuposano uziydenue cmabutvhol akmugnou oonacmu AR 9408
(60671U3U YEHMPATLHO20 MEPUOUANA) U BCNBIUEUHO—NPOOYKMUBHOU akmusHou ooracmu AR 9393 (6bausu 3anaomno-
20 umMba), Komopuie UMem pasiuyHble CHeKmpbl.

Fig. 70. Multiwave scan of the polarized radiation of the disk of the Sun in the short—wave part of the centimeter
range. Radiation of the stable active region AR 9408 (close to the central meridian) and the flare—productive ac-
tive region AR 9393 (close to the western limb) having different spectra was recorded in the western part of the
disk.

Puc. 71 Oonomepnuie ckanvt Connya no Habarooenu-
am na PATAH-600 (7.03 cm), Odemoncmpupyiowjue
aghgpexm "nomemnenus” paouousnyyenus axmueHou
obnacmu AR9077 npu ee npoxodxcoenuu no OUCKy ¢
11 no 16 urona 2002 2. Yposenwv cnokoiinozo Connya
eviumen. Ilpomonnas eécnviuxa npouzowna 14 uions

2000e.

11Jul

34000

Ta, K

Fig. 71. One-dimensional scans of the Sun from
RATAN-600 observations (7.03 cm), which demon-
strate the effect of "darkening" of radiation of the
active region AR9077 when it was crossing the disk
from July 11 till 16, 2000. The quiet Sun level was
. subtracted. The proton flare occurred on the July 14,
EHimb W-lmb 2000.
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B gactHOCTH, aHaNMM3UPOBANIachk BCIBIIKA, M3BECTHAS
MoJ WMEeHeM Bcmbllika bactunmuu, kotopast mpo-
nzonuia 14 urons 2000r. B 14:10 UT. MHuoroBoJiHO-
Bole HaOmronenus Ha PATAH-600 Gbumn comocTas-
JeHBl ¢ JaHHbBIMH panuorenuorpadga B HobOesma
(SImonms) Ha BomHe 1.76 cM W pagmorenuorpacga
CCPT (Upxyrck) Ha BosiHEe 5.2 cM. PesynpraThbl
CpaBHEHHS Ha 3THUX BOJHAX ITOATBEPIMIN MHOTOBOJI-
nosele nmaHuele PATAH-600, cmemannbie ¢ OIHO-
MEpHBIM cKaHupoBaHueM mucka ComHma. DddekT
MHKPOBOJTHOBOTO TIOTEMHEHHS MPEICTABICH HA PHLC.
71.

SIBNeHrEe MHUKPOBOJIHOBOTO “‘TIOTEMHEHHS COIIPO-
BOKIAJOCh M3MEHEHUSIMH B  MOJIAPU3ALUOHHON
CTPYKTYype panuounsiydeHus. B sroii obmactn obHa-
PYKEHO sIBJICHHUE IBOMHONW MHBEPCUU MOJSPU3ALUU
M3ITyYeHUs Ha JIBYX BOJIHAX B JMAara3oHe OKOJIO 5 ¢M
(puc. 72). WHTepnperanusi COBMECTHOTO ACHCTBUS
3¢ dexkra MUKPOBOIHOBOTO MOTEMHCHHS M SBJICHUS
JIBOMHOW WHBEPCHUU 3HaKa KPYroBOM MOJSApU3AILUU
MO3BOJISIET MPEACTABUTH STH ABJICHHUSA KaK MOCTEIICH-
HOE HAKOIUICHHE XOJIOTHOHN IIa3MBI B IPOTYOEpaHIIe,
PACIIOJIOKEHHOM B BEPIIMHE apOYHOM CTPYKTYPHI
akTUBHOM oOnacth. [Tepen BCBIIIKOW MPOU30IIIO e
n3BepKeHHE ¢ 00pa3oBaHUEM KOPOHAJIBLHOTO BBIOPO-
ca Macc, 4yTo Obl10 0OHapyxeHo Ha ciyTHuke SOHO
U psizie Ha3eMHBIX 00CepBaTOPHH.

C.X. Toxuyxosa, B.M. Fozoo

the Bastille flare which occurred on July 14, 2000 at
14:10 UT was analyzed. The multiwave RATAN-
600 observations were correlated with the data of
Nobeyama (Japan) radio heliograph at a wavelength
of 1.76 cm and the SSRT radio heliograph (Irkutsk)
at a wavelength of 5.2 cm. The comparison of data at
these waves confirmed the multiwave RATAN-600
data obtained in one—dimensional scanning of the
disk of the Sun. The effect of microwave darkening is
shown in Fig.71.

The phenomenon of microwave “darkening” was
accompanied with changes in the polarization struc-
ture of radio emission. A phenomenon of double in-
version of radiation polarization was detected in this
region at two wavelengths in the range of about 5 cm
(Fig. 72). The interpretation of the joint action of the
effect of microwave darkening and the phenomenon
of double inversion of the circular polarization sign
allows us to assume these phenomena as step—by—
step accumulation of cold plasma in a prominence at
the top of an arch structure of the active region. Its
eruption with the corona ejection of mass occurred
before the flare. It was detected with the SOHO satel-
lite and a number of ground-based observatories.

S.Kh. Tokhchukova, V.M. Bogod.

AR 9077, 13 July 2000, Stokes V
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Puc. 72. Jlemanvnoe conocmasnenue nadnioodenui na oauskux éonnax 4.08 u 4.62 cm 13 uions 2000 2. 6 kananax
KpY20801i NOAPU3AYUL C MASHUMHOL CIPYKmMYypotl. BuoHo pe3koe usmeHeHue CUeHala i CMeHA 3HAKA NOAAPU3ayUY

6 obnacmu pa3()efza MACHUMHbLX }’lO]lﬂpHOC‘med.

Fig. 72. Detailed comparison of observations at close wavelengths, 4.08 and 4.62 cm, obtained on the 13th of July,
2000 in the circular polarization channels with the magnetic structure. The sharp change of the signal and the of
polarization sign inversion in the region of division of magnetic polarities are seen.
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INIEPEMEHHOCTD BHETAJIAKTHYECKHX PA-
HAHOUCTOYHHUKOB 11O PE3YVIIBTATAM MHO-
T'OYACTOTHOI'O MOHUTOPHHI'A HA PATAH-
600

Ha npotsxenuu 1995-1996 rr. Ha ceBEepHOM CEKTO-

pe PATAH-600 npoBoamnucsy Habmonenust 71 BHe-

TaJJaKTHYECKOTO PAaTUOUCTOYHHKA, 6 W3 KOTOPBIX

HCTONB30BAJNCh B KauecTBE OIMOPHBIX. OCHOBHas

e HaOJIOACHUH 3aKiII0Yanach B W3YUEHHH IIepe-

MEHHOCTH IIJIOTHOCTH ITOTOKOB PaIHOM3IYUEHHS HC-

TOYHMKOB. JIMana3oH CKIOHEHHH COCTaBisl OT —24°

10 44°. BBIIO MPOBEIEHO BOCEMb CEPUl HAGIIONCHUIA

Ha JuyiMHaX BoJiH 2.7, 3.9, 7.6, 13 u 31 cM, a B Heko-

TOpBIX cepusix Ha 1.38 cm.

[o monyueHHBIM HaOIOIATEIFHBIM JaHHBIM OBLIO
BEITIOJTHCHO HCCIICAOBAaHHUE MEPEMEHHOCTU PaTUOU3-
JMy4eHHUsT UCTOYHHUKOB. Pe3ylbTaThl 3THX UCCIEIOBa-
HU MOKA3BIBAIOT:

e JlepeMEeHHBIMH OJHOBPEMEHHO Ha BCEX JIMHAX
BomH (2.7, 3.9, 7.6, 13 u 31 cm) sBmstrorcs 17
(26%) obwexToB. 13 HUX maneptux — 9 (60%) u3
15, xBazapoB — 7 (24%) u3 29 u omun (17%) u3
IIECTH ONTHYECKH HEOTOXKICCTBICHHBIX OOBEK-
TOB.

e JlepeMEHHOCTP B OCHOBHOM XapaKTepHa s
PAIMONCTOYHUKOB C IUIOCKUMH  CIICGKTPAMHU.
Cpemu yka3aHHBIX BEIINIE 17 MepeMeHHBIX 00b-
ektoB 12 (71%) umerot mrockuii crekrp. Crek-
TpBI 0OJICe TOJOBUHBI PaTUOUCTOYHHUKOB, MEpe-
MEHHBIX Ha TpPEeX M YeThIpeX IIUHAX BOJH, SB-
JISTFOTCSI TUTOCKUMIL.

e B nmHeliHOM cpemHeKBaIpaTHYHOM MPHOIIKE-
HUHM aMIUIATYJIa TIEPEMEHHOCTH PacTeT C YBElU-
YeHHEM YacTOTHl Y 34 paJONCTOYHHUKOB.

e HauGonbpmve MenuaHHBIC aMILUTATYIBI TIEPSMCH-
HOCTHU PaJMOU3IYUYCHUS HAONIOMAIOTCS Y Jarep-
TUA (32 UCKITIOYCHUEM ONTUYECKH HEOTOXKIECTB-
JICHHBIX OOBEKTOB Ha JJIUHE BOJHBI 31 cM), HX
3HaueHus B 1.5+3 u qake OoJiee pa3 MPEBHIMAIOT
3HAYCHUS aMILTUTY APYTUX 0OBEKTOB.

e AMIUHTyIa TIEPEeMEHHOCTH Ha BCEX JJIMHAX
BOJIH C POCTOM KPacCHOTO CMEIIECHHUS B INHEHHOM
CPEIHEKBAIPAaTUIHOM NPHUOIIKEHIN Y KBa3apoB
YBENIMYMBACTCS, a y TaJakTHK W JauepTum
YMCHBIIIAeTCs.

C.0. Kuiikos, M.I. Muneanues, B.A. Cmoasapos,
M.C. Cmynanos

Onybnuxosano 6 broan. CAO, 2002, 54, 5

VARIABILITY OF EXTRAGALACTIC SOURCES
FROM THE RESULTS OF MULTIFREQUENCY
MONITORING AT RATAN-600

Observations of 71 extragalactic sources, 6 of which
were used as reference ones, were carried out with the
North sector of RATAN-600 in 1995-1996. The main
goal of the observations consisted in studying variabil-
ity of the flux density of radiation from the sources.
The range of declinations was from —24° to 44°. The
sources were observed in eight series at wavelengths
of 2.7, 3.9, 7.6, 13 and 31 cm and in some cases at
1.38 cm.

Using the obtained observational data emission
variability at the radio sources was studied. The re-
sults show that

e 17 (26%) objects are variable simultaneously at
all the wavelengths (2.7, 3.9, 7.6, 13 and 31 cm).
Out of these 17 objects there are 9 (60%) from
15 Lacerta objects, 7 (24%) from 29 quasars and
1 (17%) from 6 optically unidentified objects.

e Variability is characteristic mainly of flat spec-
trum radio sources. Among the 17 variable
sources indicated above, 12 (71%) have a flat
spectrum. The spectra of more than half of the
radio sources, variable at three and four wave-
lengths, are flat.

e Ina linear r.m.s. approximation, the amplitude of
variability grows with increasing frequency in 34
radio sources.

e The largest median amplitudes of variability of
radio emission are observed in Lacerta objects
(except for the amplitude of the optically uniden-
tified objects at the 31 cm wavelength), their
values are larger by a factor of 1.5+3 and above
than the amplitude values of the other objects.

e  The variability amplitude at all the wavelengths
increases in quasars with increasing redshift in a
linear r.m.s. approximation, whereas in galaxies
and Lacerta objects it decreases.

S.0. Kijkov, M.G. Mingaliev, V.A. Stolyarov,
M.S. Stupalov

Published in Bull. SAO, 2002, 54, 5
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MOJEJIUPOBAHHUE TJYBOKHX OB30POB
HEBA HA PATAH-600

MonenupoBanne riyOOKHX 0030poB Heba HeoO-
XOJMMO ISl OIICHKH BKJIAJIa JUCKPETHBIX HCTOYHH-
KOB U (poHa [alakTUKK B HCCIEIYEMOE PEIUKTOBOC
M3IYYCHHUE, a TaKXKe JUIS OOHAPYKCHUS HOBBIX IHC-
KPETHBIX UCTOYHHUKOB. [lociieziHee OTHOCUTCS K CHH-
XkeHuro 3¢ ¢dekra “ImyTaHUIBl’, KOTJIa B JUarpammy
Hanpasiennoctu (JJH) PATAH-600 momamaer He-
CKOJIBKO PaTUONCTOYHHKOB Ha Pa3HBIX CKIOHECHUSX.
3Hasl CreKTpaibHbIE CBOMCTBA BHIOOPKH MCTOYHHUKOB
B ToJioce 0030pa, MOKHO TTOCIIEIOBATEILHO ‘‘BBIUH-
IIaTh” M3BECTHBIC UCTOUYHUKH W3 3amuceii 0030pa.

[Ipouenypa ocHoBana Ha MojensHOM pacuere IH
PATAH-600 u NVSS o0630pe (1.4 ['T1). MonensHbie
KPHUBBIC TPOXOXKICHUS W 3alACH PEAbHBIX HAOIIO-
JeHui 0030poB “Xonmox” U “3eHUT” UMEIOT BRICOKYIO
CTCTICHb KOPPEJALUU, YTO IIO3BOJISICT Pa3lCUTh
BKJIQ/I JUCKPETHBIX HCTOYHHKOB U (DOHOBOTO H3IY-
geHus. [Ipu 5ToM ypoBeHb “ITyTaHUIIBI TIOHUKACTCS
JI0 MUHHMAJHHOTO TIOTOKA HCIOJIB3yEeMOTO KaTajaora
(NVSS).

Ncrounukn n3 NVSS onpenesnsiroTcs mo ux Mecty
B 3aMUCIX HaONIONCHUIA, Jajee PacCUMTHIBACTCS HX
OTKITUK TIPH MPOXOKICHUU Yepe3 HemoaBmkHyo JJH
C Y4YCTOM BEIHYUHBI BBIHOCA HCTOYHUKA OTHOCHU-
TENBHO LEHTPAILHOTO cedeHus. [lomydeHHBIE MO-
JICNbHBIC KPUBBIC, HOPMUPOBAHHEIC C YYETOM OIICHKH
MOTOKOB U CIEKTPoB NVSS HCTOUYHUKOB, BHIYUTAIOT-
cs w3 3ammcel HaOmoAeHwid. B pesynprare mosryda-
IOTCSl OYMIIICHHBIE OT MCTOYHUKOB 3aIUCH 0030DOB.
BaxHOoCTh 3TOH TpolleAypHl OOYCIOBIEHA TEM, UYTO
npu ucciegoBanuu JIH 1Mo cUIbHBIM OMOPHBIM HC-
tounrkaMm B 2001-2002 rr. Obl1a BBISIBJICHA MEIKO-
MacmrabHas cTpykrypa JIH Ha mamekux cedeHusXx,
KOTOpass MOXCT NPUBECTH K TMOSBICHUIO JIOXKHBIX
WCTOYHHKOB TPY MPUMEHCHHH CTaHIAPTHBIX TPOIIe-
Iyp 0o0paboTku HabOoaeHUH. YueT nudpakunoHHbIX
3¢ dexro B pacuere [IH (MaiiopoBa) u ommboK B
YCTaHOBKE OTPaXKAIOIIUX 3JICMEHTOB TJIaBHOTO 3€p-
Kaja ¥ nocienHue uMepenus JH mossonunu ¢ BbI-
COKOH TOYHOCTBIO PACCUUTHIBATH PO HCTOTHH-
KoB. B menoMm kodddummeHT Koppensmuu Mexmy
paccynTaHHBIM TPOGUIEM U KPHBOH HPOXOKIACHUS
rcrouHuka Beime 90%, TO ecTh JOCTUTAcTCs COBIA-
JICHUE C TOYHOCTHIO /10 IITyMOB HA 3aIHCAX.

MonenbHbIe pacdeThl MPOACTaHbl IS TIIYOOKUX
0030poB "3eHut" Ha BhICOTEe HcTOouHHMKAa 3C84 mius
BoNHBL 7.6 cM. Ha puc. 73 mpuBeneHsl pe3ysbTaTbl
MOJICTIMPOBaHusl 0030poB “3eHuT” uIa 4-TO daca.
IToToku OO MepecunTaHbl Ha OHY M3 9aCTOT 0030-
POB ([UTMHA BOJHEI 7.6 M), THOO M3MEPECHEI TaM, TIe
CIIEKTP MCTOYHHMKOB W3BecTeH. KpuBas HaOmromeHuit
nmoJrydeHa u3 ycpemnenus 6omee 300 3amwmceid, momy-
yeHHBIX ¢ 1998 r. Ha CeBepHom cextope PATAH-
600. JInst comocTaBIeHUsT KPUBBIX B MOJICIBHYIO KPH-
BYIO T0OaBIIeH IIyM C AWCIIEPCUEH, paBHOW IITyMy Ha
KpuBo#l ycpennenns. KoapdumueHt xoppensiun
MeXIy 3TUMH AByMs 3anucsamu paseH 0.92. Ilpu
pacueTe MOJICIIEHBIX KPUBBIX OBLIO CHIEAaHO JBA JIO-

DEEP SKY SURVEY MODELING
AT RATAN-600

Modeling of deep sky surveys is necessary for
evaluation of the contribution of discrete sources and
of the Galaxy background to the microwave radiation
being studied, and also for detection of new discrete
sources. The latter refers to the reduction of the “con-
fusion” effect when several radio sources at different
declinations fall within the beam pattern (BP) of
RATAN-600. Knowing the spectral properties of the
sample of sources in the survey band, one can se-
quentially “clean” the known sources from the re-
cords of the survey.

The procedure is based on model calculations of
the BP of RATAN-600 and on the NVSS survey
(1.4 GHz). The simulated drift scans and the records
of real observations of the surveys “Cold” and “Ze-
nith” are highly correlated, which makes it possible
to separate the contribution of discrete sources and
background radiation. This lowers the “confusion”
level to the minimum flux of the catalog used
(NVSS).

The NVSS sources are determined by the place
they occupy in the records of observations, then their
response when crossing the immovable BP is calcu-
lated with allowance made for the amount of dis-
placement of the source with respect to the central
section. The derived model curves normalized with
consideration for the estimate of fluxes and spectra of
the NVSS sources are subtracted from the records of
observations. This results in records of the survey
cleared from the sources. The importance of this pro-
cedure is caused by the fact that when investigating
the BP using strong reference sources, a small-scale
structure of the BP was revealed in 2001-2002 at
distant sections, which might lead to appearance of
false sources when standard procedures of data proc-
essing were applied. Allowing for the diffraction ef-
fects in calculation of BP (Majorova) and for the er-
rors in setting the reflection panels of the main mirror
and also the latest measurements of the BP enables
high accuracy computations of the profiles of the
sources. As a whole, the coefficient of correlation
between the calculated profile and the drift scans of
source is above 90%, that is, coincidence with an
accuracy to noises on records is achieved.

Model calculations were performed for the deep
surveys “Zenith” at the height of the source 3C84 for
the wave 7.6 cm. Fig. 73 presents the results of mod-
eling the “Zenith” surveys for the 4th hour. The
fluxes are either converted to one of the frequencies
of the surveys (7.6 cm), or measured where the spec-
tra of the sources are known. The curve of the obser-
vations was derived from averaging more than 300
records made with the North sector of RATAN-600
since 1998. For comparison of the curves, noise with
the dispersion equal to the noise on the curve of aver-
aging was added to the simulated curve. The coeffi-
cient of correlation between these two records is
0.92. When calculating the model curves, two as-



136 OTYET CAO 2001-2002 SAO REPORT

nyiieHus. Bo—nepBbIX, BCe MIOTHOCTH MOTOKOB HC-
TOYHUKOB, IS KOTOPBIX HEHU3BECTHO CHECKTPAIBHOE
pacrpeneieHue paguonu3IydeHus, ePeCUUTHIBATNCH
Ha 9acToTy 0030pa B MPEAMOIOKECHIH HOPMAaIbHBIX
HETEIUIOBBIX CIIeKTPOB. CpeqHssl OI[CHKa HCTOYHUKOB
C TaKUMH CIieKTpaMu nonydena panee (bypcos). Bo—
BTOPBIX, MPEINOIAraioch, YTO BCC MCTOYHUKH — TO-
yeunsle 1t [IH PATAH-600. Ecte ocHOBaHHE CUH-
TaTh, YTO ITH JOMYILICHUS HE CHUIIBHO CKa3bIBAIOTCS
Ha pe3yJbTaTax MOJeNHpoBaHHs 0030poB. Mcmosb-
30BaHME JAaHHBIX Ha JApyrux dactrotax PATAH-600
(2.3 m 7.7 I'Tm) mo3BoJIMT U30€kKaTh HEOMHO3HAYHO-
CTH MOJICIIUPOBAHHUSL.

H.H. Bypcos, E.K. Matioposa

sumptions were made. First, all flux densities of the
sources, for which the spectral distribution of radio
emission was unknown, were converted to the fre-
quency of the survey under the assumption of normal
non-thermal spectra. The mean estimate of the
sources with such spectra had been made by Bursov
earlier. Second, all the sources were assumed to be
point ones for RATAN-600. We have reason to be-
lieve that these assumptions do not affect the results
of modeling the surveys strongly. The use of our data
at other frequencies of RATAN-600 (2.3 u 7.7 GHz)
will make it possible to avoid ambiguity of modeling.

N.N. Bursov, E.K. Majorova
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Puc.73. Pezyromamul mooerupoganus 0630pos “3enum’” ons anmennwvt Cegepnwiti cexmop PATAH—600: pacuem-
Hasi KpUBAst NPOXOIHCOEHUst NOYyHeHa no ebibopke NVSS—ucmounuxog (cumsisi Kpugas), SKCNepuUMeHmanbias Kpugas
npoxooicoenust (un0s8as Kkpueas) — u3 ycpeouenust 300 nabarooenuil.

Fig. 73. The results of modeling the “Zenith” surveys for the North sector of RATAN-600: the computed drift scan
derived from the sample of the NVSS sources (blue), the experimental curve of transit (violet) derived from averag-

ing of 300 observations.



