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Table 6. List of observational programs carried out with RATAN-600 in 2006.

PI Institute Short title of program

Bogod V.M. SAO RAS Study of the fine spectral-polarization structure of solar radio
emission and its oscillatory properties

Bogod V.M. SAO RAS Study of oscillatory properties of the small-scale structure of the
solar chromosphere by its micro wavelength emission

Borovik V.N. MAO RAS The quiet and active Sun in the minimum phase of the 11-year
cycle in the micro wavelength range

Gorshkov A.G. SAI MSU Activity of nuclei of extragalactic sources

Gosachinsky [.V. SAO RAS Study of interaction between supernovae remnants and ambient
interstellar gas

Dubrovich V.K. SAO RAS Spectral study of extragalactic proto-objects

Ermolaev Yu.l. IKI RAS Search for sources of disturbances of the solar wind by data of
radio observations

Kovalev Yu.Yu. NRAO/MPIfR Study of relativistic jets in active galaxies and quasars

Korzhavin A.N. SAO RAS Study of coronal streamers on the Sun by their micro
wavelength radiation

Mingaliev M.G. SAO RAS Investigation of the antenna

Nagovitsyn Yu.A. | MAO RAS Monitoring the solar activity

Parijskij Yu.N. SAO RAS Cosmologic Gene

Novikov I.D. Neils Bhor Institute, Denmark

Stepanov A.V. MAO RAS Complex program of observations of the total solar eclipse on
March 29

Trushkin S.A. SAO RAS Monitoring microquasars

Torniainen I. Metsahovi Radio Observatory, | Investigation of radio spectra and variability of GPS sources

Finland
Tornikoski M. Metsahovi Radio Observatory, | Simultaneous spectra of the BL Lacertae Objects
Finland
TEXHUKA N METO/JbI RADIO ASTRONOMY TECHNIQUES
PAJIMOACTPOHOMUHN

MATPUYHASA PAAZMOMETPUYECKAS CUCTE-

MA MAPC-3: [IPOBHBIE HABJIIOAEHU S

MATRIX RADIOMETRIC SYSTEM MARS-3:
TRIAL OBSERVATIONS

Pa3paborana, H3roTOBIIEHA W yCTaHOBIEHA B (DOKyC
BTOPUYHOrO 3epkajia Ne5, HMEIOIIEro YBEIMYEHHYIO
0e3a0eppalliOHHYI0 30HY, MATPUYHAS pPagHOMETPH-
4ecKasi CUCTeMa TpeThero nokosienns MAPC-3.

MAPC-3 mocrpoeHa Ha HOBOM DJIEMEHTHOW 0ase u
COCTOMT ™3 16-TM HE3aBUCUMBIX paguoMeTpoB (32
BXOJHBIX pymnopa ¢ maroM 20 MM, Kaxjgas mapa u3
KOTOPBIX MOAKIIOYEHA Ha BXOJl YCHIHMTEILHOTO MOYJIS
¢ nomouieto IIIMIN-moxymnsropa, puc. 39). Ilapamerpsr
JUIl Ka)KJOro paauoMmerpa: LeHTpaibHas yacrora 30.0
I'Tn, nonoca mpuéma 5 I'Th, mymoBas TemmepaTypa
cucteMsl 210 K, uysctBUTEnbHOCTH OKON0 5 MK mpu
MHTEpBaJIe BPEMEHU HHTEIPHUPOBaHUS 1c.

The third-generation matrix radiometric system
MARS-3 was developed, produced and installed in the
focus of the secondary mirror 5 which has an enlarged
aberration-free zone.

MARS-3 is built on a new element base. It consists
of 16 independent radiometers (32 input horns with an
interval of 20 mm; each pairs of them is connected to the
input of the amplifying module with the aid of a switch,
Fig. 39). Parameters of every radiometers are as follows:
the central frequency 30.0 GHz, the frequency band 5
GHz, the noise temperature of the system 210 K, the
sensitivity about 5 mK at an integration time interval of
Is.
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Hcnonp3oBaHne MATPUYHBIX — PATHOMETPHUECKUX
cucteM (N KaHalmoB) B peXHME MPOXOKICHUS
PaAMONCTOYHUKOB dYepe3 HEMOIBIKHYIO IHArpaMMy
anTeHHsl  mo3BoisieT B AN pas  IOBBICHTB
YyBCTBUTENBHOCTh paauoTeneckoma u B N pa3
COKpATHTh YHCIO THEW U1 HAaKOIUIEHWS CHTHaja OT
cJ1a0bIX 0OBEKTOB.

Cucrema MAPC-3  obmamaer  cleayroIUMA
BO3MOXKHOCTSIMH JUIsI IPOBE/ICHHST HAOJIIOACHHH:

e IprieM  16-10 HE3aBUCHMBIMH  PaJUOMETpaMH  C
peanuzaiyeil pac4€THON YyBCTBUTEILHOCTH B PEKUME
JUarpaMMHOU MOJTYJISIIIHY;

e HaOmromeHust 32-Ms HE3aBUCHUMBIMH PaJHOMETPaMHU
IpU  JIeICHUH BPEMEHH HAONIONEHHS  KaXkKJOTro
pamuomerpa Ha JABa (CHHTE3UPOBAHHBIA  PEXHM
MTOJTHOM MOITHOCTH);

® BO3MOXXHOCTh IIOBOpPOTa aHajau3aTopa JIMHEHHOM
MOJSIPU3allM  BO  BXOJAHBIX  TPaKkTax  KaJIOro
paguoMeTpa Ha yroia +45°, 4ro Mmo3BOJSET U3MEPSTH
napametpsl Crokca I, Q, U.

B komme 2006rT. cucrema «MAPC-3» Obiia
ycTaHoBJIeHa B (hoKyce BTOpHYHOro 3epkaima Ne 5

PATAH-600. WM3mepeHbl 1mymMoBas TeMIEparypa,
CHEeKTpallbHAas IUIOTHOCTh IIyMa Ha BBIXOJAE U
YYBCTBUTENBFHOCTh  KaXIOrO  paguomMerpa.  Bce

rapameTpsl OJIM3KH K PaCUETHBIM.
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Puc. 39. CBY uyacmev cucmemvr MAPC-3. Bxoonwle
mpakmol, MOOYIAMOPbL U PAOUOMEMPUYECKUE MOOYIU
CMOHMUPOBAHBL HA 00Ujell MePMOCIAMUpPyemMol naume.

Fig. 39. The HF part of the MARS-3 system. Front-end
waveguides, switches and radiometric modules are
installed on the thermostatically controlled united plate.

Puc. 40. Ilepsoe nabnodenue paououcmounuxa 3C84 ¢
cucmemoti MAPC-3.

Fig. 40. The first observation of 3C83 with the MARS-3
system.

Puc. 41. Ilepsoe nadrooenue paduoucmounuxa DR21 ¢
cucmemoui MAPC-3.

Fig. 41. The first observation of DR21 with the MARS-3
sSystem.

Application of matrix radiometric systems (of N
channels) in the mode of the transit of radio sources
through a fixed antenna beam allows increasing the
radio telescope sensitivity YN times and decreasing the
number of days of accumulation of signal from weak
sources N times.

The MARS-3 system has the following modes for

fulfillment of observations:

ereception by 16 independent radiometers with
implementation of the design sensitivity in the beam
switching mode.

eobservation by 32 independent radiometers with the
dividing of observational time of each radiometer by 2
(the synthesized total-power mode);

ea possibility to turn the analyzer of linear polarization
in input tracks of each radiometer by the angle +45°,
which allows measuring the Stokes parameters I, Q, U.

At the end of 2006 the MARS-3 system was
installed in the focus of the RATAN-600 secondary
mirror 5. The noise temperature, spectral density of
output noise and sensitivity of every radiometer were
measured. All parameters are close to design ones.
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Brumn poBenieHBI POOHBIC HAOMIOACHUS TOYCUHBIX
panuoucrounnkos 3C84, DR21 (puc. 40, 41) u JIynsl, a
TaKKe MPOTSDKCHHBIX (POHOBBIX m3nmydeHud. OHHU
IoKa3ajau YBEIINYCHUE YyBCTBUTEIHHOCTH
OTHOKPATHOTO HAOIOJCHUS TOYCUHBIX U MPOTHKEHHBIX
HCTOYHUKOB PATUOM3IYYCHUS TPH UX TPOXOKICHUH
Yepe3 HEMOABIDKHYIO [IHarpaMMy HalpaBlI€HHOCTH
paaroTeNnecKora.

A.b.Bepaun, H.A.Huocenvekuil,
I1.T []e16ynés, /I.B.Kpamos,
A.M.ITununenxo, P.IO.Yoosuyxuii

M. Muneanues,
B.B.Cmupnos,

CO3JAHME ATMAPATHO-IIPOTPAMMHOIO
KOMILIEKCA JUIST MOHHUTOPHHTA
MOMEXOBOIi OBCTAHOBKM B 1M
JTUATIA30HAX PATAH-600 (0.6-3 T'TII)

IMomexoBass oOctanoBka Ha PATAH-600 pesko
YXYANIMIACh B TEUCHHE ITOCIEIHUX HECKOIBKHAX JIET.
Bmecte ¢ Tem, COBpeMEHHOE COCTOSIHHE TEXHHUYECKUX
CPEICTB M3YYCHHS PaIUOYACTOTHBIX H3IYYEHHH B CM-
JIM JMana3oHax JJIWH BOJH IMO3BOJIIET MPUMEHSTh HX
JUTSI MOHUTOPHHTA W aHAIN3a TIOMEXOBON CHUTYaIlH MPH
JIOCTaTOYHO CJIa0OM YpOBHE MEIAIOIIEro CUrHaa.

Ha PATAH-600 co3naH, MCHBITaH W BKIIIOYECH B
HITATHYIO JKCIUTyaTallMi0  allapaTHO-IPOrPaMMHBIH
KOMILIEKC JUIS CCICIOBAHUS IOMEXOBOH OOCTaHOBKH B
MECTE pACHOJIOKEHUS paauoTerieckomna. Komrieke B
HACTOSIIEE BPEMs HCHOJB3YeTCs ISl W3MEPCHHU B
peXrMe KPyTrOBOTO TOPHU3OHTAIBHOTO CKAHHUPOBAHUS U

MIOCTPOCHUSA a3UMyTaIBHOTO pacnpeneneHus
UCTOYHHUKOB ITOMEX.
VHF/UHF ANTENNA ROHDE&SCHWARZ
HPBW-~15deg COMPACT RECEIVER
7( ESMC (VHF/UHF)
LNA ]
(17dB) (I

GPIB CHANNEL
El |

INDUSTRIAL PC

MecrToM pa3MelieHns U3MEPUTENILHOIO KOMILIEKCa
BbIOpaHa BEpXHsisl KaOWHA OJTHOTO M3 BTOPHYHBIX 3epKall
PATAH-600. AHTeHHa CMOHTHpOBaHa Ha KpbllIe
KaOuHHI (2.5 METPOB HaX ee yPOBHEM) C BO3MOKHOCTEIO
BpALICHUs 10 a3UMYTy B TOPH30HTAIBHOHM IIOCKOCTH.
Hamee CBY curnan mepenaeTcss B MPHEMHYI0 KaOWHY,
I7le TMOAaeTCs Ha JONOJHHUTENbHBINA MINPOKOMOIOCHBIN
YCWINTENIb W 3aTe€M — HAa BXOA W3MEPUTEIBHOTO
ckanupyromero npuemanka ESMC amnanazona 20-3000
MI'n ¢upmbl Rohde&Schwarz. IlpuemHuK, B CBOIO

Trial observations of the point-like radio sources
3C84, DR21 (Figs. 40, 41), the Moon and extended
background radiations were carried out. They showed
the increase of sensitivity of a single observation of
point-like and extended sources of radiation when they
pass through the fixed beam of the radio telescope.

A.B.Berlin, N.A.Nizhelsky,
P.G.Tsiboulev, D.V.Kratov,
O.M.Pilipenko, R.Yu.Udovitsky

M.G.Mingaliev,
V.V.Smirnov,

CREATION OF A HARDWARE AND SOFTWARE
COMPLEX FOR  MONITORING THE
INTERFERENCE SITUATION IN DM RANGES
OF RATAN-600 (0.6-3 GHZ)

During several recent years the interference situation
at RATAN-600 deteriorated sharply. At the same time,
the modern state of technology for the study of radio-
frequency emissions in cm-dm wavelength ranges
allows their application for monitoring and analysis of
interference situation if the level of interfering signal is
low enough.

At RATAN-600 a hardware and software complex
for studying the interference situation at the location of
the radio telescope was realized, tested and put into
standard operation. At present, the complex is used for
measuring in the mode of the circular horizontal
scanning and for constructing an azimuth distribution of
interferers.

Puc.42. Brnok-cxema uzmepumenpHoco KOMNAEKCA OJs
usyyenus nomexosoti oocmanosku na PATAH-600.

Fig. 42. Block diagram of the measuring complex for
studying the interference situation at RATAN-600.

An upper cabin of one of the secondary RATAN-
600 mirrors was chosen as a place for allocation of the
measuring complex. The antenna was mounted on the
cabin roof (at 2.5 meters above its level) with a
possibility of azimuthal rotation in the horizontal plane.
An SHF signal is transmitted to the receiving cabin
where it is fed to an additional broad-band amplifier and
then to the input of the measuring scanning
Rohde&Schwarz receiver ESMC of the range 20-3000
MHz. In its turn, the receiver is connected with a



64 OTYET CAO 2006 SAO REPORT

ouepenb, cBs3aH kaHamom |EEE-488 ¢ IIK.
CTpykTypHas cXeMa H3MEPHTEIBHOTO0  KOMIUIEKCa
MOKa3aHa Ha puc. 42.

Jis  BO3MOXXHOCTM — IONYyYEHHS  OTYETOB IO
M3MEpEeHUSIM HaMH OBUIO pa3paboTaHO MPOTPAMMHOE
obecrieuerne. TecTOBBIE M3MEPEHHUs MMOKa3aHBl HA PHC.
43. OcHoBHas 3a1a4ya JaHHOH paboTHl — OOHapyKeHHE
(yBepeHHOTO mpruemMa) TeX MOMeX, KOTOPbIe BHIHBI IpU
HaOIOICHUAX Ha BBICOKOYYBCTBHUTEIIBHBIX
paaroMeTpax CIUIOLIHOTO CIEeKTpa nuana3oHoB 49, 31 u
13 cm. TouHoe 3HaHHE TIOMEXOBOH OOCTaHOBKH
MMO3BOJISICT TPABHJIBHO M CBOCBPEMCHHO BBIOWPATH
CTPATETUIO TIOMEXO03aIMUTHl Pa0OYMX JM IHANA30HOB
PATAH-600.

IL.T. [[e16ynés, A.b. Bepnun, H.A. Huoicenvckuii,
M.I". Muneanues, /{.B. Kpamos, P.FO. Yoosuyxui
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K MOBBIIEHUIO TPOHULIAIOLIEN CUJIBI U
IOJIsA 3BPEHUSA PATAH-600

Poct 49yBCTBUTENBFHOCTH NPHEMHO-H3MEPUTEIBHBIX
komiiekcoB PATAH-600 3a nocieqaue 10 neT u cpoc
Ha IPOTpaMMbl HCCIENOBaHUA (OHOBBIX H3ITydECHHUN
Heba W CialbblIX pPaAUOUCTOYHHWKOB, IS KOTOPBIX
HeoOXoAuMa peanu3alusl NpeleNbHbIX IapaMeTpoB
panuoteneckona, noTpeboBanu mnoucka 3((EKTHBHBIX
METOJI0B TMOJABJCHUS MEIIAIIIMX IIyMOB M Oolee
rIIyOOKOTro ydeTa HHCTPYMEHTAIBHBIX 3 PEKTOB.

3HaUYNTENBHBIA MTPOTPECC B YTOUHEHUH UArpaMMEI
paauoTteneckona A0 ypoBHel okoio -20ab B nocnenHue
TOZBI TTO3BOJIMII PEATN30BaTh HECKOJIBKO MPOCTHIX MyTeH
MPOJABIKEHHUSI 1O  OOCY)XITAEMBIM  HalpaBICHUSM.
JudpaknuoHHoe  paccessHWe B MHCTpYMEHTE B
pagroacTpOHOMUH SBISIETCSI AHAJIOIOM OTKJIMKAa Ha
ToueyHblid uctouHuk (PSF), HO B oTiMuue OT ONTHKH
OHO, KaK MPaBWJIO, CTAOMIILHO U MOXET OBITh YYTEHO C
BBICOKOI TOYHOCTBIO MTPU PEIYKIUH JaHHbIX.

OcoOeHHOCTh  OU(PAKIIMOHHOTO paccesHUs Ha
PATAH-600 npuBOAUT K HEHYJIEBOM YyBCTBUTEIBHOCTH
€ro B INMPOKOH oOylacTh Heba, KOTOpas Ha BBICOKHX
yriax Mecra (HarnpuMmep, Ha Beicote RZF 0630pa) nmourn
Ha [Ba TOpsaka Oonplne, dYeM TIoJIe  3peHHs
panuoTenecKkona Mo ypOBHIO MOJOBHHHONW MOIIHOCTH

computer by the IEEE-488 channel. The block diagram
of the measuring complex is shown in Fig. 42.

To get reports by means of measurements, we
developed software. Test measurements are shown in
Fig. 43. The main aim of this work is to detect (to
receive reliably) those interferences that are seen in
observations  with  highly-sensitive  continuum
radiometers of the 49, 31 and 13 cm wavelength ranges.
An exact knowledge of the interference situation allows
us choosing correctly and in proper time a strategy of
interference elimination for operational dm ranges of
RATAN-600.

P.G.Tsybulev, A.B.Berlin, N.A.Nizhelsky,
M.G.Mingaliev, D.V.Kratov, R.Yu.Udovitsky

Puc. 43. Tecmosvie usmepenus nomex 8 OM OUanasoue
na PATAH-600.

Fig. 43. Test measurements of interferences in the dm
range of RATAN-600.

ON ENHANCEMENT OF RATAN-600
PENETRATION POWER AND FIELD OF VIEW

The growth of sensitivity of the RATAN-600
receiving-measuring complexes during recent 10 years
and the demand for programs of the study of background
radiations of sky and faint radio sources which needs
realization of limit parameters of the radio telescope
required the search for effective methods of suppression
of interfering noises and a deeper accounting for
instrumental effects.

During recent years, considerable progress in
specification of the radio telescope beam up to the level
of -20 dB allowed us implementing several simple ways
of advancement in directions under discussion. In radio
astronomy the diffraction scattering in the instrument is
an analog of the point source response (PSR), but unlike
optics, as a rule, it is stable and can be accounted for
with a high accuracy when processing data.

The peculiarity of the RATAN-600 diffraction
scattering results in its non-zero sensitivity in a wide
region of the sky which is almost two orders greater at
high elevations (for example, at the altitude of the RZF
survey) than the radio telescope half-power beam width
(HPBW). The specified RATAN-600 beam at the
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(HPBW). Vrounennas pamarpamma PATAH-600 Ha
BostHE 7.6cM B pexkxume RZF 0030pa npuBeneHa Ha puc.
44,

T i

3HaHue JAuarpaMmbl MMO3BOJISICT, C O,HHOI71 CTOPOHBI,
pEerucTpupoBaTb  AOCTATOYHO  CWJIIBHBIC HUCTOYHUKU
JAJIEKO OT OCH AruarpaMMbl 1 OOEHUBATh KOJTMYCCTBEHHO

MX TUIOTHOCTH TIOTOK4, W, C JPYroif CTOPOHBI,
JIOCTAaTOYHO  TPOCTBIMH  alrOPUTMaMH  OOpabOTKH
3HAYUTENBHO CHIDKATh IOYyM OT HHX, MELIAIONMH

OLIEHNBATh MapaMeTPbl MCTOYHHKOB, HAXOISIIMXCA Ha
ocu nuarpammsl. IlocnenHee nerko peanau3oBaTh H3-3a
CUJIBHOI 3aBUCHMOCTH (DOPMBI aHTEHHOTO OTKJIHMKA W
paccTosiHUA HCTOYHHMKAa OT OCH JUarpaMMbl IO
ckinoHenuto. Ha puc. 45 mnpuBomsTcs npuUMEpHI,
MOSICHAOLINE METOAUKY.

=
=
=

wavelength 7.6 cm in the mode of the RZF survey is
shown in Fig. 44.

Puc. 44. Juaecpamma PATAH-600 6 peswcume RZF
0030pa Ha eonHe 7.6 cm 0o ypoens -200b. Ha smou
60IHe uazpamma 00noeo snemenma PATAH-600 oxono
40 mun. oyeu.

Fig. 44. The RATAN-600 beam in the ZRF survey mode
at 7.6 cm up to the -2 -dB level. At this wavelength the
beam of one RATAN-600 element is about 40 minutes of
arc.

Knowledge of the beam allows, on the one hand,
registering rather strong sources far from the beam axis
and estimating their flux density quantitatively and, on
the other hand, considerably reducing, by sufficiently
simple processing algorithms, the noise from them
which impedes the estimation of parameters of sources
being at the beam axis. The latter is easily realized due
to the strong dependence of the antenna response form
and source distance in the declination from beam axis.
The examples explaining the method are adduced in Fig.
45.
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Puc. 45. Onpedenenue napamempos ucmouHuKos8, YOAIEHHbIX 0N OCU OUASPAMMbL NO CKIOHEeHUIO: clesa — hopma
KPUBBIX NPOXOAHCOEHUS paououcmouruxos yepes ouazcpammy PATAH-600 na pasHvix pacCmoaHusx no CKIOHeHuo om
ee ocu, cnpasa — npusedenue OAHHbIX K 6APUAHNTY 0CEB020 NPOXONCOCHUSL C YYEmOM HOBOU meopull OUGPakyuoHHO20

Ppaccesnusl 6 UHCmpYyMeHme.

Fig. 45. Determination of parameters of sources which are far from beam axis in the declination. Left panel: the form
of curves of radio sources transit through the RATAN-600 beam at different distances in the declination from its axis;
right panel: the reduction of data to the variant of the axial transit with consideration for the new theory of diffraction

scattering in the instrument.
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DTOT METOA MO3BOJSIET HMCCIENOBATH JOCTATOYHO
CUIIbHBIC HWCTOYHHKH Ha paccrossHusx B 10 pa3
OOJBIINX, YeM pa3Mep TUarpaMMbl IO CKIOHEHHUIO 10
ypoBHio HPBW. IlpakTuueckas Ba)XHOCTb METOAA —
3HAYUTENbHAs YKOHOMHS BPEMEHH IMPOBEACHUS 0030pa
3amaHHOM  obOmactm  HeOa  (PacCTOSHHUS — MEXKIy
ceueHMsIMH MOXeT ObiTh MeHbile HPBW). Mertog
AKTUBHO UCIIONB3YeTCA pHU 00paboTKe JaHHBIX 0030pOB
RZF u XOJIO/.

[IpenenbHo riryOOKME HccieoBaHUs  (OHOBBIX
usnyuenuii Heba Ha PATAH-600 ucnosnb3yrorcs u yis
BBIJICIICHUS. TOMYJIAIUN  CJa0bIX  PaJHOMCTOYHUKOB.
Ipoctsie anroputmsl Tuna MEXICAN HAT no3sosstor
YCTPAHUTH HE TOJHKO MEMIAIONINE (JOHOBEIC H3ITyUCHUS,
HO ® IOyM VAAJCHHBIX OT OCH JUCKPETHBIX
PaAMONCTOYHUKOB, KOTOPBI NOMHWHHpPYET MOYTH Ha
Bcex paboumx BomHax PATAH-600. Brioenerue >TuM
QITOPUTMOM TOJBKO HCTOYHHUKOB, MPOXOISAIINX dYepe3
LeHTp aumarpamMmbl HampasieHHoctn PATAH-600,
ociabisieT Ha MOPSIIOK IYM OT BHEOCEBBIX HCTOYHUKOB.

[Tapamerpbl  OCEBBIX  HCTOYHHKOB  MOTYT  OBITh
ONpeNeNeHbl  3HAYUTENbHO TOYHEE B CBA3M C
yJIY4IIEHUEM OTHOIICHHSI CUTHAJ/IIYM.

3HauUTENBHOE YTOYHEHUE CTPYKTYPBI

J(paKIMOHHOTO pacCcesHHs MO3BOJISAET MOAEINPOBAThH
skcnepumentsl Ha PATAH-600, crinaxxuBasi U3BECTHOE
W3 IPYTUX UCTOYHUKOB pasnoHe00 (Hanboee riryOoKme
CBe/IeHUS Ha M BoiHAX) ¢ auarpammoit PATAH-600 u
SKCTPAINOINPYsl CHEKTPHl MCTOYHHUKOB (MM (HDOHOBBIX
m3nydyennii) Ha auanazoH PATAH-600. Oto ynpomaer
cenekiuio 00bekToB. O6HapyxkeHHas Ha PATAH-600
BBICOKAsi KOppEJNsilMs MeXIy IM U CM HeOOM Jaer
BO3MOXKHOCTb «OYMILATH» CM KapThl He0a OT M3BECTHBIX
UCTOYHHMKOB. OTO TMOBBIIAET MPOHUIAIONIYIO CHILY
PATAH-600 B HECKONBKO a3, OCTaBJIsAsS TOJIBKO HOBBIE
TIOIYJISIIMK CM He0a, 00BEKTHl ¢ aHOMAIBHBIMH WIIH C
MEHSIOIIAMUCS CO BPEMEHEM CIIeKTpaMu (puc. 46).

0.002-
0.001 -
i
0.000 2
3
-0.001 -
12" 40" 12" 45" 12" 50"

2006 SAO REPORT

This method allows studying sufficiently strong
sources at distances 10 times greater than the declination
half-power beam width (HPBW). The practical
importance of the method is a considerable saving of
time for survey of a given celestial area (distance
between sections can be less than HPBW). The method
is actively used when processing data of the RZF and
COLD surveys.

The extremely deep study of sky background
radiations with RATAN-600 is also used to select a
population of faint sources. Simple algorithms of the
MEXICAN HAT type allow eliminating not only
interfering background radiations, but also the noise of
discrete sources remote from the axis, which dominates
at almost all operational wavelengths of RATAN-600.
The selection of sources that transit only the RATAN-
600 beam center by this algorithm reduces the noise of
off-axis sources by one order. Parameters of axis sources
can be determined much more accurately in view of
enhancement of the signal to noise ratio.

Considerable specification of the structure of
diffraction scattering allows modelling the RATAN-600
experiments by smoothing the radio sky known from
other sources (the deepest data are at the dm
wavelengths) with the RATAN-600 beam and
extrapolating the spectra of sources (or background
radiations) to the RATAN-600 range. This simplifies the
selection of objects. A high correlation between the dm
and cm skies detected with RATAN-600 gives us a
possibility to «clean» the cm maps of the sky from
known sources. This enhances the RATAN-600
penetration power by several times keeping only new
populations of the cm sky, objects with anomalous
spectra or spectra changing with time (Fig. 46).

Puc. 46. Ilpumepvr moodenvhvix 10-mu munymrvlx
cKaHoe Heba Ha 60He 7.6 CM, NOTYYEHHLIX HA OCHOBe
NVSS-uzobpasicenuti neba na eoamne 21cm (1), Ha ocnoge
NVSS-kamanoea (3) u peanrvhvie ocpedHenHvle 3aNUCU
RZF-0630pa na eonne 7.6 cm (2). Cxanvl HOpMUposamol
K ypoguio cuenana om ucmounuxa 3C84. Ilo ocu
abcyucc — npsamoe 80CX0diCOeHUe, N0 OCU OpouHam —
omHocumenvhvie eOunuywl. [llym Ha MoOenbHbix
3anucax 6e3 Yyucmxu om Ucmo4Hukos 6au3ox k 20 mAmu.

Fig. 46. Examples of model 10-minute scans of the sky
at the wavelength 7.6 cm obtained on the basis of NVSS
images of the sky at the wavelength 21 c¢cm (1), on the
basis of the NVSS catalog (3) and real averaged records
of the RZF survey at the wavelength 7.6 cm (2). The
scans are normalized to the level of signal from the
source 3C84. Right ascension is plotted as axis of
abscissas, relative units are plotted as axis of ordinates.
The noise in model records without cleaning from
sources is close to 20 mJy.
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Pesynbrar BBRIYHMTAHHS «ICHUMETPOBOTO HEOa» W3
peanpHBIX HaOmromeHWid B cM nuamazone Ha PATAH-
600 npuBeaeH Ha puc. 47.
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[Ipu ocpegHEeHNH KPUBBIX MPOXOXKIACHUS OOJIBIIOTO
Yrcia PaIuOUCTOYHUKOB C M3BECTHBIMH KOOPIAMHATAMH
MOXXHO OLEHUTh CpEIHUE TMapaMeTpbl BBIOPaHHOU
IpyNIbel  PajlOUCTOYHUKOB (M, CJIEIOBATENIBHO, UX
CPEIHUH CIEKTPajbHbId MHAEKC U CPEAHHUM YITIOBOU
pasmep). LllyM (OHOBBIX MCTOYHHMKOB, B 3TOM Ciydae,
OKa3bIBAETCS] HE3aBUCUMBIM U yCpEIHSETCS Kak KOPEHb
W3 4YHcIa yCpemHAEMBIX 00bekToB. [losiBreHme
katanoroB NVSS, FIRST, SDSS mno3BonsieT HadaTh
Takue uccienoBanus. s mpuMepa mokasaH pe3yinbTaT
BBIJICTICHUS] caMOM ClTaboi (AeCATKU THICAY) HOITYJISIHH
NVSS 00bekT0B, nonasimx B moie 3peaus RZF o63opa
(puc. 48). 3mecy myMm (hOHOBBIX HMCTOYHHKOB CHIDKEH
Oosiee yeM Ha 2 TOPSJIKA, U OCTACTCSA TOJBKO OEbIi
OIyM  paguoMeTpa. OTHM  METOJOM  JIOCTUTHYTa
pexopanas i1 PATAH-600 uyBCTBUTENBHOCTD - OKOJIO
10 MK no aHTeHHON Temmeparype, YTO COOTBETCTBYET
28 MSH. bpuin BnepBble HCCIEAOBAHbBI CIEKTPAIbHbBIE
CBOHCTBa mpenenbHO ciaboit momyssimun NVSS n
FIRST xaranoros.

E.K. Matioposa, H.H.Bypcos, M.JI. Xabubyinuna, T.A.
Cemenosa, H.C. Cobonesa, A.B.Temuposa

wl: 7.60 cm

start: 00:00:00. sidercal time —>

A result of subtraction of «the decimeter sky» from
real RATAN-600 observations in the cm wavelength
range is shown in Fig. 47.

Puc. 47. Ilym Ha evix00e paduomeneckona nocie
yoaneHuss wymos Om Heba. [ucnepcus wyma 30ecs
okono 1 mAwu, (m.e. 6 20 pas menvuie, uem Ha
HeouuwenHou sanucu). OCMamoyHblll Wym C8A3aH C
nocpewHoCmamu yucmKu om NVSS  Heba,
npocadueanuem ammoc@hepHozo uwiymda, ¢ wymom om
nonyAyul paououcmoyHuxos, He nonasuwiux ¢ NVSS
0030p, U C wymom paduomempa (KOmopwviti 30eco
OOMUHUpYem).

Fig. 47. The noise at the radio telescope output after
removal of noises of the dm sky. Here the noise
dispersion is about 1 mJy (i.e. 20 times less than in a
non-cleaned record). The residual noise is related to
errors of the cleaning from the NVSS sky, penetration of
the atmosphere noise, noise from the population of radio
sources which were not included in the NVSS survey,
and to the radiometer noise (dominating here).

When averaging transit curves of a large number of
radio sources with known coordinates, one can estimate
average parameters of a selected group of radio sources
(and, consequently, their average spectral index and
average angular size). In that case, the noise of
background sources turns out to be independent and it is
averaged as a square root of the number of averaged
sources. The appearance of catalogs of the NVSS,
FIRST, SDSS allows us starting such investigation. A
result of the selection of the faintest population of NVSS
objects (tens of thousands) that are in the RZF-survey
field of view is shown as an example (Fig. 48). Here the
noise of background sources is reduced by more than 2
orders; only the white noise of radiometer is kept. This
method allowed achieving a record RATAN-600
sensitivity — about 10 mK in antenna temperature, which
corresponds to 28 mly. Spectral properties of the
extremely faint population of the NVSS and FIRST
catalogs were first studied.

EK. Majorova, N.N. Bursov, M.L. Khabibullina, T.A.
Semenova, N.S. Soboleva, A.V.Temirova.

Puc. 48. [lonmnoe nooasienue wyma GoHoBbIX
UCOYHUKOS 8 npoepammax, uccneodyiowux
cmamucmuyeckue ceotcmea ciadbix paououcmoYHUKOs
(nouck «gamunvrozo nopmpemay, unu memoo «Stack
Imaging»).

Fig. 48. Total suppression of the noise of background
sources in the programs of studying statistical
properties of faint radio sources (the search for «a
family portraity or the «Stack Imaging» method).
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IT'EOJE3NYECKHUE PABOTBI

B 2006 r. mpoomkeHbl pabOoThI IO HCCIICIOBAHUIO U
IOCTUPOBKE  TOBEPXHOCTH  BTOPHUYHOTO  3epKaja
obmyugarens Tmm 5. IIpoBemeHa  KOppEKTHPOBKA
moBepxHOCTH. PaboThl mpoBomwnmmuce B 3 9rama:
W3MEpEeHHe BCeil MOBEPXHOCTH BTOPHUYHOTO 3epKaja,
rpy6oe HCIpaBJICHNE, BTOpOE H3MEpeHue,
OKOHYATENbHAsI KOPPEKTHPOBKA OTHEINBHBIX TOYEK H
COCTaBJIGHUE «KapThl» Bceil moBepxHoctu (puc. 49).
ITocne KOHTPOJIBHBIX M3MEpEHUit cpenHsis
KBaJIpaTH4ecKas OMIMOKa MOBEPXHOCTH CHU3MWIACH ¢ 1.0
MM 710 0.5 Mm.

Ilepen AK  rocTUpOBKOIl  FOKHOIO  CEKTOpa
MIPOBEACHA MPUBS3KA TPYIIIEI IUTOB I0)KHOTO CEKTOpa U
OCTUPOBKA IUIOCKOTO  OTpaxkarens. [lomydeHHBIE
PacXOXKICHUS HEKOTOPHIX IIUTOB IIOCKOTO OTPAaXKaTemsd
C Ipenplayliedl CTUPOBKOM PpELIEHO IIPOBEPUTH

KOHTPOJIEM  IUIAHOBOTO  IIOJIOKEHHS  IIOCKOTO
OTpakaTelsl. [NocrostHHO OOHOBJIAIOTCS
KAHEMAaTHYEeCKHE TMOMPaBKH B yroll MECTa IUIOCKOTO
OTpakaTesl.

Tlocne xanuTalbHOTO pPEMOHTA 06J'Iy‘laT6J1ﬂ T™MI 3
MMpOBCJICHA MMPOBEPKA NOBECPXHOCTHU BTOPUYHOT'O 3€pKaIa
n nocieayromee HUCIpaBJICHUE C HCHOJb30BaHUCM

KOMOMHHPOBAHHOTO  CTPYHHO-ONTHYECKOTO  METOa.
[IpsaMoyronbHBIE  KOOpAMHATHI ~ OMOPHBIX  TOYEK
N3MEpSUINChH JIEKTPOHHBIM TaXeOMETPOM u

KOPPEKTUPOBKA MOBEPXHOCTH KOHTPOJIHPOBAIACH IIPH
MOMOIM ONTHYECKOr0 MHKpoMeTpa. B  pesynbrate

ToJTy4eHa CpenHsist KBaJIpaTudecKas omubKa
noBepxHocTu 0.2 MM.
IIpoBenena mpoBepka TMOJIOKEHHUS  (DOKATBHOM

JIMHUY Ha 00JIydarelle TUI 3 MOCIIe CHATHS U YCTaHOBKH
kapeTku. [lonoxkeHne KapeTku M IMOJIOKEHHE PYHNOpOB
OCTaJIOCh MpaKTH4ecKy Hem3MeHHbIM (£ 0.2 - £ 0.3 Mm).

Benyrcs paboTel 0 pa3pabOTKe HOBOH METOIMKH
10 U3MEPEHMIO YIJIOB HAKJIOHA M Pa3BOPOTa BTOPHYHBIX

3epKa obmydareneit 0e3 HCTIOJH30BAHUS
FOCTUPOBOYHBIX TUIOMIAIOK.
B.U. Kapos, C. A. T'onocosa, B.®. Munenxo,

E.K. Xunvkosa

GEODESIC ACTIVITY

In 2006, work on the study and alignment of the
surface of the secondary mirror of the type 5 feed-cabin
was continued. The surface was corrected. Work was
performed in 3 stages: the measurement of the whole
surface of the secondary mirror, the rough correction,
the second measurement, the final correction of
individual points and «the mapping» of the whole
surface (Fig. 49). After control measurements, the root
mean square error of the surface reduced from 1.0 mm
to 0.5 mm.

Before the auto-collimation alignment of the
southern sector, the connection of a group of panels of
the Southern sector and the alignment of the flat
reflector were performed. It was decided to check the
obtained discrepancies of some panels of the flat
reflector with the previous alignment by controlling a
planned position of the flat reflector. Kinematic
corrections of elevation of the flat reflector are regularly
undated.

After overhauling the type 3 feed-cabin, the surface
of the secondary mirror was tested and corrected by a
combined string-optic method. Rectangular coordinates
of reference points are measured by an electronic
tacheometer, and the correction of the surface is
controlled with the aid of an optical micrometer. As a
result, the obtained root mean square error of the surface
is 0.2 mm.

The focal line location at the type 3 feed-cabin was
tested after removal and mounting the carriage. The
location of the carriage and horns did not change
practically (£ 0.2 - = 0.3 mm).

Work is being performed on the development of a
new method of measurement of angles of inclination and
turns of secondary mirrors of feed-cabins without
alignment plates.
V.1 Zharov,

E K. Khil’kova

C.Ya. Golosova, V.F. Milenko,

Thcmepeic i NSNS SEAOLE B0 COUTIamnne s 3706 2006 1 (€ % o = 0535381 )

Puc. 49. Ilogepxnocms emopuyunozo sepkana ooryvamens 00 u nocie KOppeKmuposKu.

Fig. 49. Surface of the secondary reflector of the feed-cabin before and after correction.
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BOJIBIIONM IMYJKOBCKHM PAJIMOTEJIECKOII
(K 50-JIETUIO HHCTPYMEHTA)

OCHOBHOM TEMaTHKOM HCCIeI0oBaHUN Ha Boibiom
mynmkoBckoM  pamuoreneckorne (BIIP, puc. 50) B
mocnenaue 30 JeT sBUAETCS pa3BUTHE METOJOB
MIPOTHO3UPOBAHNS BCIIBIIIEYHONW akTHBHOCTH CoONHIA H
M3yYeHHE COTHEYHO-3EMHBIX CBS3EH.

1. B xadecTBe MeTOa, AAIOUIETO BO3MOXHOCTH IO
HaOmoneHusiM Ha BIIP BBISBIATH BCIIBIIIEYHO-OIIACHBIE
aktuBHble oOmactm Ha ConHue, u30paH MeTon,
MOJMYyYUBINUN Ha3BaHHE «KpuTepuil TaHaku-OHOME».
Bonee Bbicokoe cnekrpanpHOe paspemieHue BIIP, gem
HEOOXOAWMOE 10 KPHUTEPHIO, II03BOIISIET YTOUYHSTH,
pa3BUBaTh M COBEPIICHCTBOBATH STOT METOH, a TaKKe
MPOBOJIUTH HCCIEAOBAaHUA (U3NICCKUX MapaMeTpOB
KOPOHAJILHOHM IUIa3Mbl HaJl aKTUBHBIMU 0ONacTsMu. B
pamMKax  JABYXKOMIIOHEHTHOH ~ Moxenu  oOiacTu
W3Iy4deHUs1 pa3paboTaHa OpUTHMHAIBHAS METOAMKA
OTpe/eICHUsT TMPOIEHTHOTO CcojepkaHus ropsiueit (7
MK) matepun B KOPOHQJIBHOH IIIa3Me Haj aKTHUBHBIMU
00acTsIMy, KBa3UCTaOMIBHO CYILIECTBYIOICH HapsIy C
OTHOCHTEJIBHO XOJ0AHOM MaTepueit (2-4 MK).

Puc. 50. borvwoi Ilynkosckuil paduomeneckon.
Fig. 50. The Large Pulkovo Radio Telescope.

2. IpemmokeH HOBBIA HWHAEKC  CONHEYHOM
AKTUBHOCTH, (UKCHPYIOIIMI IIOSABICHWE Ha JAUCKE
ConHIla KpynHBIX aKTUBHBIX obnacteil. B ornmume ot
JIPYTUX HWHJAEKCOB, 4Yalle BCEro 0a3MpymoIIUXCs Ha
WHTErpajibHbIX XapakTepUCTHUKaX B MacluTadax BCETro
nucka ConHIa, mpeylaraeMblii MHIEKC OPHUEHTHPOBAH
Ha BbIsIBJICHHWE Haunbosee reod((EeKTUBHBIX aKTUBHBIX
oOnacreli, He TpeOyeT rPOMO3AKHUX BBHIYUCIICHUI, MOXKET
OIepaTHBHO (€XEIHEBHO) mpencraBisithess B CMMU.
Nmeercs TIOJIOKUTEIbHBINA OIIBIT peanuzanuu
MIPEAJIAraeMoro MeToia Ha OIHOM U3 KaHaioB TB.

THE LARGE PULKOVO RADIO TELESCOPE
(ON THE OCCASION OF THE 50-TH
ANNIVERSARY)

In recent 30 years the main research area of the
Large Pulkovo Radio Telescope (LPRT, Fig. 50) has
been the development of methods of forecasting flare
activity of the Sun and the study of solar-terrestrial
connections.

1. A method called «the Tanaka-Enome criterion»
was chosen for detection of flare-dangerous active
regions on the Sun by observations with LPRT. The
spectral resolution of LPRT is higher than is required for
the criterion, which allows us to specify, develop and
improve this method and to study physical parameters of
coronal plasma above active regions. Within the
framework of the two-component model of the radiation
area, an original method was developed for

determination of percentage of the hot (7 MK) matter in
coronal plasma above active regions, which exists quasi-
stationary along with the relatively cold matter (2-4
MK).

2. A new index of the solar activity fixing the
appearance of large active regions on the Sun was
suggested. Unlike other indexes which are mostly based
on integral characteristics on a scale of the whole solar
disk, the suggested index is oriented to detection of the
most geo-effective active regions, it does not demand
cumbersome calculations, it can be presented in real
time (every day) in mass media. We have a positive
experience of realization of the suggested method at one
of the TV channels.
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3. U3yueHue CONHEYHO-3EMHBIX CBsI3eH Kacajoch
MPOOJIEMBI BIHSIHASL COTHEYHOW aKTHBHOCTH HA 3€MHYIO
morony. [To Habmonernsm Ha BITP moameueHo, 9ro uis
Cesepo-3anmama Poccun, mOABEp)KEHHOTO —BIHSHUIO
TEIUVIOW ATIIAHTUKH, YCUJIEHUE COJHEYHOM aKTUBHOCTHU
MPUBOANT K TMOTEIUICHUIO — 3WMOM aMIUTUTyAa 3THX
a¢¢pexroB mocruraer 10 C. IlogmedeHHBIE 3aKOHOMEP-
HOCTH MOTYT WCIIONB30BaThCA M1 KOPPEKTHPOBKH
KPaTKOCPOYHOTO TPOTHO3a TOTOABI M yIy4IIaTh €ro
OMPaBIbIBAEMOCTb.

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

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

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

PAIMOACTPOHOMMU-
YECKHE UCCJIEJOBAHUA

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

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

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

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

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

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

RADIO ASTRONOMY
INVESTIGATIONS

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

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

Practically all sufficiently-reliable selectable objects
of the RZF catalog can be identified with the NVSS
objects up to the limit imposed by the noise of
unresolved background radio sources. This noise can be
related to the noise of very faint cm wavelength range
radio sources of the NVSS catalog as well as to the noise
of new populations of radio sky objects that did not get
to any catalog. The analysis of all types of noises
showed that there is a sufficiently powerful noise from
radio sources which did not get to the NVSS catalog
(Fig. 52).



