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PAJIMOTEJIECKOII
PATAH-600

HUTOI'U PABOTbBI

B 2009 r. pamnoreneckon PATAH-600 paGortan B
mostHOM o0beMe (Tab.7) B OCHOBHBIX INTATHBIX
pexxumax. HaGurogeHust MpoBOAMINCH B COOTBETCTBHH C
nporpamMmamu, npuHiteiMu  KTBT  (1a6.8). B
HaONIONEHUSIX Y4YacCTBOBAIM CEBEPHBIH M IOXKHBIN
CEKTOpPbI aHTEHHBI, IJIOCKUIA OTpakaTelb W BTOPUYHBIC
3epkaia: ooirydaress Nel (KOHTHHYYM), 00mydaTens Ne2
(paguonmuunn), odomydarens Ne3 (ComnHie).

[TpoBoannncy pabOTHI IO MOAAEPKAHUIO OCHOBHBIX
napamMeTpoB MHCTPYMEHTa Ha YPOBHE IPOCKTHBIX, IO
COBEPLICHCTBOBAHMIO  PEXHMMOB  HAOMIONCHHSA U
MOJEpHU3AIIH IPHEMHO-U3MEPUTEIBHON anmaparypsl.

CosmectHo co cnenuanuctamu 3A0 «bym TexHOo»
BBIIIOJIHEHBl Pa0bOTHl IO FOCTUPOBKE ITOBEPXHOCTH
obOmyuarenns  Ne5 w  wuccienoBaHa — TOYHOCTh
OTpaXKaKoIIMX MOBepXHOCTeH oOmyuareneii NeNe 1, 2
u 3. CpenHekBaapaTHyHas OIIMOKA BCEH MOBEPXHOCTH
BTOPUYHBIX 3epKall oka3anack pasHoi 0.36, 0.55, 0.52 u
042 MM, a B neHTpaibHOH dYactu (0e3 KpaiHHUX
naneneit) — 0.28, 0.29, 0.39 u 0.36 MM 1151 0Oyvarenei
NeNe 1, 2, 3 1 5 COOTBETCTBEHHO.

M. I'. Muneanues.
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RADIO TELESCOPE
RATAN-600

SUMMARY OF OPERATION

In 2009 the RATAN-600 radio telescope was
operating in full capacity (Tab. 7) in normal operation
modes. The observations were carried out in accordance
with the programmes accepted by the LTPC (Table 8)
and involved the Northern and Southern Antenna
Sectors, the Flat Reflector and secondary mirrors: the
Feed Cabin 1 (continuum), Feed Cabin 2 (radio lines),
and Feed Cabin 3 (the Sun).

Work was done to maintain the main the parameters
of the instrument at the design level, to upgrade the
observational modes and to enhance the receiving and
measuring facilities.

In collaboration with the JSC "Bum Techno" experts
we performed work on the surface adjustment of the
Feed Cabin 5 and investigated the accuracy of reflective
surfaces of the Feed Cabins 1, 2 and 3. The mean-square
error across the surface of the secondary mirrors was
found to be 0.36, 0.55, 0.52 and 0.42 mm, while in the
central part (without the extreme panels) - 0.28, 0.29,
0.39 and 0.36 mm for the Feed Cabins 1, 2, 3 and 5,
respectively.

M.G. Mingaliev.

Tabnuya 7. Pacnpedenenue nabniooamensvrhoeo epemenu medicdy emopuunvimu sepraiamu PATAH-600 ¢ 2009 e.
Table 7. Observational time distribution between the secondary mirrors of the RATAN-600 in 2009.

Bropuanoe 3arIaHupOBaHO [IpoBeneno Secondary Observations Observations
3epKajIo HAOJII0ICHUI HAOJIIOACHU I mirror scheduled made
N1: ucrounnku 17253 15780 Ne 1: sources 17253 15780
N2: ucrounnku | 3841 3258 Ne 2: sources 3841 3258
N3: ucrouHnku 1698 1664 Ne 3: sources 1698 1664
HUroro: 22792 20702 Total: 22792 20702

Tabauya 8. Cnucox nposedennvix Ha PATAH-600 nabarooamenvhvix npoepamm ¢ 2009 e.

3asiBUTENH HucTutyT/ cTpana

KpaTkoe Ha3BaHHe POrpamMMbl

A. Peiixokanex Oo6c. Tyopna, GuansaHaus

MOHI/ITOPI/IHF APKUX UCTOYHUKOB JJI1 MUCCUH ITnank

CAO PAH
I'AO PAH

B.B. boron,
I'.b. l'enbdpeiix,
TO.A. Harosumuua

Uccnenopanus CosHia

A. JlaxTeeMsiku O6c. Tyopraa, OunnsHIUSL

MOHHTOPHHT ApYaHIINX PaJHOMCTOYHHKOB IEpel 3alyCKOM MHCCHU

ITnank

A.T'. T'opuikoB TAULI MI'Y HccnenoBanue akTUBHOCTU siiep BHETaJJaKTUYECKUX HCTOYHUKOB
paTMoOU3Ty4CHHS B IMUPOKOM JTHANIA30HE BPEMEHHBIX MaclITab0B

W.B. l'ocaunnckuit  CAO PAH HccnenoBanne CTPyKTYpbl M KHHEMaTHKH MEX3BE3IHOIO ras3a B

001acTsIX 3B€31000pa30BaHus

10.10. KoBaner Nu-t M.IInanka, I'epmanus, HccnenoBanue pensTUBUCTCKUX cTpyit B ASAD
AKIl ®DUAH
M.I'. Munranues CAO PAH HccnenoBanue nepeMeHHOCTH paJIiOMCTOYHUKOB

I1.J1. Hacenbckuit W-ut H. bopa, lanus

HUccnenosanus FOnutepa, CatypHa u Mapca kak kaanOpaTtopos

skcnepumenTa Planck

10 .H. Napwuiickuit CAO PAH Kocmonoruueckuii I'en Beenennoit
10.H. [apwiickuit CAO PAH Tonspuzanus poHoBOTO M3TyUeHHs Beenennoi
C.A. Tpymkua CAO PAH MOHUTOPUHT MHKPOKBa3apOB
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Table 8. List of observational programs carried out with RATAN-600 in 2009.

PI Institution / Country

Short program title

A. Richokainen Tuorla Obs., Finland

Bright Sources Monitoring during Planck Mission (Planck WG6n)

SAO RAS
MAO RAS

V.V. Bogod
G.B. Gelfreih,
Yu.A. Nagovitsyn

Investigations of the Sun

A. Lahteenmaki Tuorla Obs., Finland

Planck Pre-Lunch Monitoring of the Brightest Radio Sources (Planck

WG 6)

A.G. Gorshkov SAI MSU Investigation of activity of the nuclei of extragalactic radio sources in a
wide range of time scales

1.V. Gosachinskij SAO RAS Investigation of the structure and kinematics of interstellar gas in the

regions of star formation

Yu.Yu. Kovalev MPIfR, Germany, Astro

Space Center

Study of relativistic jets in AGN

M.G. Mingaliev SAO RAS Investigation of variability of radio sources

H.D. Naselskij Niels Bohr Institute, Studies of Jupiter, Saturn and Mars as the Planck experiment calibrators
Denmark

Yu.N. Parijskij SAO RAS Cosmological Gene of the Universe

Yu.N. Parijskij SAO RAS The polarization of the background radiation of the Universe

S.A. Trushkin SAO RAS Microquasar monitoring

AHTEHHA PATAH-600

T'eooe3uueckuilt KOHmMPOJIb INEMEHMOE AHMEHHBL

[IpoBeneHsl BBIOOPOUYHBIE W3MEPEHUS OTIACIBHBIX
mUTOB aHTeHHbL. CpeJHEKBaApaTUYHBIC OTKIOHEHMS
(CKO) moBepxHOCTH IIMUTOB IS FOKHOTO CEKTopa
coctaBmin  0.67 MM BMecTo mnpoekTHoro (.24 mm.
Oo6napyxennsle  yxyamenus CKO — moBepxHOCTH
(#0.3 MM) OTHENBHBIX IIUTOB CEBEPHOIO CEKTOpa
WCIIPaBJICHBl IOCTHPOBKOM W 3aKpeIUIEHHMEM YacTH
PeTYINPOBOYHBIX BUHTOB (pHC. 57).

OmueHKa COCTOSHHUSI PETYJIMPOBOYHBIX BHHTOB Ha
JJIEMEHTaX  CEBEPHOTO  CEKTopa  IOKas3ajla, dTo
TeMIIepaTypHbIE nedopmanuu u BUOparus,
BO3HHUKaroIas 1mpu nepeMeuiCcHur 1muTa, CyIEeCTBEHHO
BIMSIOT Ha COKpalieHue JPQPEKTHBHON IUTOMAAN
AQHTEHHBI. ITpoBenena TIOJTHAs KaInOpoBKa
YIIIOMECTHBIX BUHTOB CEBEpHOTo cekropa. [loiyueHHsie
TIOTIPaBKM BBEJCHBI B PacdeT aHTEHHbI. PacxoxiaeHune ¢
MPeIBIayIIe KaTHOpOBKOW COCTaBMIIO =+2 JIeNeHHS
TOYHOTO CeNbCMHA Ha yriax HakioHa 42°-44°. Ha
HEKOTOPBIX IMIUTAaX 3TO CBA3aHO C OUIMOKOH YCTaHOBKH
IIKaJl OTCUETHO-YCTaHOBOYHOTO ycrporctBa (OYY) Ha
OosiblinX yriax HakiioHa. OOHapyKeHbl —OoJblINe
pa3sHOCTH XOJa YIJIOMECTHBIX BHHTOB B IPSIMOM H
oOpaTHOM HampasieHu# (~1' wim 2 neneHus: TOYHOTO
cenmscuHa). B pesynaprare  cymmapHas ~— omimOka
YCTAHOBKM IIMTa MO YIIy MecTa Ha HEKOTOPBIX
JIEMEHTaX COCTaBWia +4 JENeHus TOYHOTO CEIbCHHA.
Jnst ycTpaHeHWs 3THX OWIMOOK HeoOXxoquma 3ameHa
mkan OVYY u BbIOOpOYHas 3aMeHa YIJIOMECTHBIX
BUHTOB C Jitopramu >1".

[lo HOBBIM Oonee TouHbIM (10") mMYy3BIPHKOBHIM
YPOBHSIM ITPOBEJICHO MCCIIEJOBaHNE CTaOMIIBHOCTU U

RATAN-600 ANTENNA

Geodetic Control of Antenna Elements

Selective measurements of individual antenna panels
were made. The standard deviation (RMS) of their
surfaces for the Southern Sector was 0.67 mm instead of
the claimed 0.24 mm. The observed deteriorations of the
RMS deviation of the surface (= 0.3 mm) of individual
panels of the Northern Sector were fixed by the
adjustment and fixation of a part of the adjusting screws
(Fig. 57).

Assessment of the state of the adjusting screws in
the elements of the Northern Sector has shown that the
temperature deformations and vibration that occurs as
the panel moves have a significant influence on reducing
the effective area of the antenna.

We carried out a full calibration of the angle screws of
the Northern Sector. The obtained corrections were
introduced into the antenna calculation. The discrepancy
with the previous calibration amounts to + 2 fine selsyn
graduations at the inclination angles 42°-44°. On some
panels it is connected with the scale setting error in the
reference-positioning device at large inclination angles.
We found a large path difference of angle screws in the
forward and reverse directions (~1' or 2 fine selsyn
graduations).

As a result, the total error of panel positioning by the
angle of elevation on some elements amounted to +4
fine selsyn graduations. To resolve these errors, a
replacement of the reference-positioning device scales
and selective replacement of angle screws with >1'
backlashes has to be done.

We studied the stability and accuracy of the settings
of the Feed Cabin 2 secondary mirror from the new and
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100tk 1998 1. CKO = 0.24

FepRaTa ugrr Ne219

anpers. 2009 1. CKO = 0.67

Puc. 57. H3mepenus mounocmu nosepxHocmu omoenbHozo dnemenma enasnozo sepxaia PATAH-600.

Fig. 57. Measurements of the surface accuracy of a separate element of the RATAN-600 main mirror.

TOYHOCTH YCTAHOBOK BTOPHUYHOIO 3epKayia oOiydareis
Ne 2. CrabunbHOCTh YCTaHOBOK cocraBmia +20" mpwu
KOHTpOJIE B TedeHHE CyTOK. OTKIOHEHHS BTOPUYHOTO
3epKajla OT BEPTHKAIBHOIO MOJO0XKEHHS K IUIOCKOCTH
rOpU30HTa cOoCcTaBwiIo He Oonee +10" mpomoibHOrO
HakJIOHa U +15" monepeyHoro HaKJIoHa.

more accurate (10") bubble levels. The stability of
settings amounted to +20" taken a 24-hour control
session. The deviations of the secondary mirror from the
vertical position to the plane of horizon amounted to less
than £ 10" in the longitudinal tilt, and £15" in the lateral
tilt.
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Puc. 58. osepxnocms 2-20 obayuamens (0.55, 0.29 mm).

Fig. 58. The surface of the Feeed Cabin 2 (0.55, 0.29 mm).

ITpoBeneHa mpoBepKa BBICOTHOTO IIOJIOKEHUS PEIHCOB
ceBepHOoro  paguanmbHoro  mytu. CpaBHeHume ¢
OPEIBIAYIIMME U3MEPEHHSIMH TOKa3al0 CTaOHIBHOCTh
MOJNIOKEHUS  PEeNTbCOB. BBICOKOTOYHBIM  HUBEIHPOM

The altitude position control of rails of the northern
radial path was made. A comparison with the previous
measurements has shown stability of the rail positions.
Using the precise level DiNi 12 we investigated the
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DiNi 12 uccnenoBaHo nBmxkeHue obmydarens Ne 1 mo
CEBEPHBIM PATUAILHBIM pElIbcaM U TIOBEACHUE peibca
nox Harpy3Kou. MakcumanbHble OTKJIOHEHUS
COCTaBUJIH £2 MM.

CosmectHO co cnennanmuctamu 3A0 «bym TexHO»
BBINOJHEHbl pabOThl 10 IOCTUPOBKE IOBEPXHOCTH
oOydaTens Ne 5 " HCCIIEIOBaHa TOYHOCTbD
OTpaKaIOIIUX MOBEPXHOCTEH o0yuareneit NeNe 1,2 u 3
(puc. 58).

B.U. Kapos,
E.K. Xunvrosa.

C.A. T'onocosa, B.®. Munenxo,

HUccneoosanue ouazpammovl HANPAGIEHHOCMU U
ahhexmuenoii nnowadu anmennol

Mo manHBIM 0030poB 1980-1999 rr. mpoBeneHs!
WCCeIoBaHMUs  Juarpamma  HanpasieHHoctH  (JIH)
aHTeHHBl Ha A7.6cMm. OO30pel NPOBOAWINCH HA
CEeBEPHOM CEKTOpPE Ha CKJIOHEHHHM JKCIEPHMEHTa
«Xomom (6~5°). Jlost HCCIICTOBAHMS JIH
HCIOJB30BaINCh 1Be (B 0030pe 1980 r. — Tpu) BEIOOPKH
HCTOYHHKOB, OTIMYAIOLINECS KOINIECTBOM OOBEKTOB U
nx SPKOCTBIO. Hcnons3oBanuch HCTOYHHKH
NVSS-karanora B OCHOBHOM C KPYTBIMU CHEKTpaMH, y
KOTOPBIX €CThb HJAaHHBIC 110 IIJIOTHOCTAM IIOTOKa Ha
HECKOJIbKMX  4acroTtax.  [IpoBelleHO  CpaBHEHHE
OKCIICPUMECHTAJIbHBIX AWarpaMm ¢ paC4€THbIMU.

Power Beam F

dH, arcmin

SAO REPORT

motion of the Feed Cabin 1 on the northern radial rails,
and the rail behavior under load. Maximum deviations
amounted to £ 2 mm.

In collaboration with the JSC Bum Techno experts
we performed work on the adjustment of the surface of
Feed Cabin 5 and investigated the accuracy of reflecting
surfaces of the Feed Cabins 1, 2 and 3 (Fig. 58).

V.I. Zharov, S.J. Golosova, V.F. Milenko, E.K. Hil ’kova.

Study of the Power Beam Pattern and Antenna
Effective Area

We constructed the beam pattern (BP) using the
data of the 7.6-cm surveys performed in 1980-1999.
The surveys were made with the Northern sector at the
same declination as the COLD experiment (6~5°). To
analyze the PB, we used two source samples and three
samples for the 1980 survey that differed by the number
and brightness of the objects included.
We selected the NVSS catalog objects mostly with steep
spectra and flux densities known at several frequencies.

The experimental power beam patterns derived from the
survey data are compared with the computed patterns.

Power Beam F

dH, arcmin

Puc. 59. Dxcnepumenmanvhvie gepmuxaivhvle OUAZPAMMbL  HANPABIEHHOCMU (3anoaHeHHvle Keaopamul) F,,
NOCMPOEHHbIE NO OAHHbIM HAOIOO0EHULl KATUOPOBOUHbIX UCmMOouHUK08 8 0030pax 1988 (a) u 1994 ze. (b). Cnaownou
JUHUel 0003HAUeHbl pacuemuble OUAzPAMMbl HANPAGIEHHOCU.

Fig. 59. Examples of the experimental vertical patterns (the filled squares) F, based on the observations of
calibration sources made during the 1988 survey (a) and the 1994 survey (b). The solid line corresponds to the

computed curves.

CpennexBaapaTuaHast ommbKa OTKJIOHEHUS
SKCIEPUMEHTANBHBIX TOYEK OT PACUETHBIX COCTABHIIA
no BceM rogam (0.19-0.23)+0.02. Beprukansnas IH B
0030pe 1980 r. cIBUHYTa OTHOCHUTEIBHO IEHTPAIHLHOIO
TOPU3OHTAILHOTO ceueHus Ha ~1'. Jluarpammsbl,
MONTyYeHHBIE 10 JPYTUM TOJaM, CHMMETPUYHEI B
npenenax omubok namepenuit (puc. 59). dpdexkruBHas
TIOIIAb panuoTeneckona TaKKe oKasajach
JOCTAaTOYHO CTAOWMIIBHOM B IEPHO MTPOBEACHUSI 0030pOB
(puc. 60). Cpennsis 3(pQpeKTHBHAs IUIOMAAb MO0 BCEM
roaam 3a uckmouerreM 1993 r. cocrasuia 803+88 M’

The rms deviation of the experimental data from the
corresponding computed values averaged over all years
is (0.19-0.23)+0.02. The vertical pattern of the 1980
survey is shifted by ~1' with respect to the central
horizontal section. The patterns obtained from the data
for other years are symmetric within the measurement
errors (Fig. 59). The antenna effective area of the radio
telescope was rather stable during the survey time period
(Fig. 60).

The mean antenna effective area averaged over all years
except 1993 is equal to 803+88 m’.
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CpaBuenre 3(p(EeKTHBHBIX IMJIOIMIAAEH, MOTYYEHHBIX B
onuH M TOT e rox (1999 r.), HO B pa3HBIX 0030pax,
MOKAa3aj0, 4YTO IKCHEPUMEHTANbHBIC 3HAYCHHS Scp Ha
pa3HbIX yrjaax MecTa IOBTOPSIOT XOJA PaCUeTHOM
3aBucuMoct S.= f(H) Ha A7.6 cM ¢ TOYHOCTBIO 1O
k03 (dulMeHTa, YYUTHIBAIOUIETO I[OTEPU B aHTEHHE.
Ouenkd  3pdexkruBHbIx Iwomaaed 3a 1999 1.
MIPOBOJIMIIACH 1O 0030paM MoJIoc HeOa Ha CKIIOHCHUSIX
5~5° (RCR-0030p) u 6~41°31' (RZF-0630p).

E.K. Martioposa.

TEXHUKA U METO/bI
PAAMOACTPOHOMMUH

HImamnas sxcnayamayus MAPC-3

16-xaHampHasE ~ MATpUYHAS  PAJTHOMETPHUYCCKAS
cucteMa MAPC-3 (Otger CAO 2007-2008, c.98)
mepeHeceHa B (okyc 3epkanma Ne2, mmeromiero Oojee
TOYHYIO OTPaKAIOIIYyI0 [OBEPXHOCTh. [IpoBeneHa
oTJajKa paJUoOMETPOB M CHUCTEMbl cOOpa JIAHHBIX W
HAYaThl PeryJspHbIe HaOIroAeHUs Heba 1Mo Mporpamme
«I'enetnueckuii Kox Beemernoin».
Ha xommiexce MAPC-3 BHeapeHO mporpamMMmHOe
obecnieuenne (ITO) mist cucrem cOopa JIaHHBIX
paavoMeTpoB KOHTHHYyMa HOBOTO TokojeHus. [10
HUMEET IBYXYPOBHEBYIO apXUTEKTYpPY, B KOTOPOH:
® BCPXHHI YpPOBEHb OOCCIICYMBACT IUIAHUPOBAHHUE W
aBTOMaTHYECKOE IIPOBEJICHUE HaOMoIeHNH,
YIpaBICHUE PAJUOMETPUYECKHUM KOMIUIEKCOM B
COOTBETCTBUU C HAONIOAATENBHOW MPOTPaMMON H
aBTOMAaTHYECKYI0 00pabOTKy MaHHBIX. DTOT YPOBEHb
SIBIISIETCS OOIIUM JIJISt BCEX CUCTEM cOopa;

® HIDKHUII ~ ypOBEHb  YYHTBIBAET  KOHKPETHYIO
peanM3anuio anmnaparypbl cOopa, BKIIOYAIOIIYIO
aHayioro-iu¢possie  npeodpasoarenn  (ALI),
ObIcTpOIeHCTBYIOIINE uugpossie CHUTHAJIbHBIE
mponeccopsl (LICII), mpenBapuTenbHYIO TUPPOBYIO
00pabotky curnanos (LIOC).
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Puc. 60. Dpgpexmuenvie nnowaou S,y PATAH-600,
nonyyennvle u3 0630pog 1980-1999 ce. I[lynkmupHoii
JIUHUEU NOKA3AHO 3HAYeHUue pacyemuoll 3¢hgdexmusHol
niaowaou aumennwt o H=51° (6~ 5°).

Fig. 60. Antenna effective areas Sy of the RATAN-600
as estimated based on the 1980 -- 1999 surveys data.
The dotted line shows the idealized (computed) antenna
effective area at the elevation angle of H=51° (6~ 5°).

A comparison of the antenna effective areas determined
from the data for the same year (1999) obtained in
different surveys demonstrates that the experimental S.¢
values at different elevations reproduce the behavior of
the computed dependence S.s= f(H) at A7.6 cm up to a
coefficient that adjusts for antenna losses. We estimated
the antenna effective areas within 1999 year from the
data of the sky surveys performed in the sky strips at the
declinations of 6~5° (the RCR survey) and 6~41°31' (the
RZF survey).

E.K. Majorova.

RADIO ASTRONOMY
TECHNIQUES

Normal Operation of MARS-3

A 16- channel matrix radiometric system MARS-3
(see the SAO RAS Report 2007-2008, pp. 98) has been
mounted in the focus of the mirror N 2, which has a
more accurate reflective surface. Radiometer adjustment
and data acquisition system debugging were performed
and regular observations of the sky for the Genetic Code
of the Universe program were started.

The MARS-3 complex had new-generation
software installed for the continuum radiometer data
acquisition. The software has a two-tier architecture, in
which:

e The upper level provides planning and automatic
observations, the radiometric complex control in
accordance with the observational programme, and
automatic data reduction. This level is common to
all the systems of data acquisition;

e The lower level takes into account the concrete
realization of data acquisition equipment, which
includes the analog-digital converters (ADC), high-
speed digital signal processors (DSP), and
preliminary digital signal processing (DSP).
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Takas apxuTekTypa TIO03BOJIS€T THOKO HacTpauBaTh
cucrteMy cOopa Ha KOH(HIYpalHio paguioMeTpoB 0e3
Momudukauu [1O BepxHero ypoBHS U yMEHbBIIAET
TPyNO3aTpaThl Ha CONPOBOXICHUE PAIMOMETPUYCCKUX
KOMIUIEKCOB KOHTHHYYMa.

[IporpamMmuas cucrema onpoOOBaHA B TEUCHHUE
150-nHEeBHOTO HAOJIOAATEIBHOTO IIHKIIA, MPOBEICHHOTO
B aBTOMaTHyeckoM pexume. OHa IOKa3ana BBICOKYIO
HaJEeKHOCTh M IOJHOE COOTBETCTBHE IIOCTaBJICHHBIM

TpeOOBaHUSM.
A.b. Bepnun, 11T Hubynes, H.A. Huocenvckuii,
M.I. Muneanues, J.B. Kpamos, B.B. Cmupnos,

A.M. Iununenxo, P.FO. Yoosuykuii.

Ilpoexm «OKTABA»

IIponomkensl pa3pabotku mo Teme «OxTaBay,
peanu3yomield HOBBI MOAXOJ K MOCTPOCHHUIO CXEMbI
pazMoOMETpOB  CIUIOIIHOTO  CIIEKTpa Ha  OCHOBE
CBEPXIINPOKOIIOIOCHOM YaCTOTHO-HE3aBHCUMOM
AQHTEHHBI-00JIy4aTeNnsi W CBEPXIUIMPOKOIIOJIIOCHOTO
BXOJHOTO mpueMHo-ycwinTenbHoro CBU-6moka (Otuer
CAO PAH 2004-2005, c.82-84, Oruer CAO PAH
2007-2008, c. 98). 3aBepIeHO U3TOTOBICHUE YACTOTHO-
HezaBucumon anteHHbI Kk ELEVENY (puc. 61) 1 MoHTax
CBU-6soka. Bemercs pa3paboTka BBIXOIAHBIX OJIOKOB
CHCTEMBI,  OIPENEIIONINX  YaCTOTHBIH  JHAna30H
Ka)JIOT'0 paIMOMETPHYECKOr0 KaHaJa.
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s kanama Al3 cM 3aBeplieHa pa3paboTKa CXeM H
koHcTpykumu. s amamasona A30 cMm  3aBeplieHO
MIPOEKTUPOBAHKNE M BeseTcs u3roropienue 10 moixocHo-
MIPOITYCKAIOMHKX (DUIBTPOB HAa BCTPEUHBIX CTEPIKHSIX.
A.B. bepnun,  FO.H. Hapuiickuti, — M.I. Muneanues,
H.A. Huoicenvcxuu, I'M. Tumogpeesa, /].B. Kpamos.

Paouomempuueckuii komniekc «puoany,
Kommneke «Opunan» TpeHa3HaueH JUTSt

MOHHUTOpPUHIa 3JEKTPOMArHUTHBIX MOMEX B pabouux
JIamna3zoHax paamoTeneckomna. IIpoOHbIe HaOIIOIEeHUS

SAO REPORT

This  architecture allows performing flexible
adjustments of the data acquisition system to the given
radiometer configuration without having to modify the
upper level software, and reduces the effort required for
the maintenance of the continuum radiometric complex.

The software was tested during the 150-day
observational cycle, conducted in automatic mode. It
showed high reliability and full compliance of the
MARS-3 with the requirements.

A.B. Berlin, P.G. Tsibulev,
M.G. Mingaliev, D.V. Kratov,
A.M. Pilipenko, R.Yu. Udovitskii.

N.A. Nizhelskij,
V.V. Smirnov,
Octava Project

The Octava project is ongoing, providing a novel
approach to the development of a scheme of continuous

spectrum  radiometers based on ultrawideband
frequency-independent antenna-radiator and
ultrawideband  input receiving and amplifying

microwave unit (see the SAO RAS Report 2004-2005,
pp- 82-84, the SAO RAS Report 2007-2008, pp. 98). We
finalized the manufacture of the ELEVEN frequency-
independent antenna (Fig. 61) and mounting of the
microwave unit. The output blocks of the system, setting
the frequency range of each radiometric channel are
under development.

Puc. 61. CeepxuupoKononocHulil nepeudHbIll
obnyuamenv (ammenna «ELEVENy» o0Ona ouanasoua
0.5-3 I'Ty).

Fig. 61. Ultra wideband primary feed (the ELEVEN
antenna for the range of 0.5 to 3 GHz).

We finalized the development of schemes and design of
the 113 cm channel. For the range of A30 cm the design
is completed and the manufacture of 10 bandpass filters
on cross rods is in progress.

A.B. Berlin, J.N. Parijskij, M.G. Mingaliev,
N.A. Nizhelskii, G.M. Timofeeva, D.V. Kratov .

The Eridan Radiometric Complex

The Eridan complex is designed for monitoring the
electromagnetic disturbances in the working ranges of
the radio telescope. Test observations on the uncooled



OTYET CAO
Ha  HEOXJAKIAEMOM  BAapMAaHTE  TPEXYACTOTHOIO
PasroOMETPHYECKOTO KOMILIEKCA IoKa3aJiu

HEJOCTaTOYHYI0 YYyBCTBUTEJIBHOCTh B Auana3zoHax 1.38
n 2.7 cm (Otyer CAO PAH 2007-2008, ¢.99). Ins ee
noseimienust B HIIO «Mukpan» (Tomck) pa3zpaboTaHs
BXOJIHBIC IIMPOKOMOJIOCHBIE MAOUIYMSIIIHE YCHIUTEIN
nuanazoHoB 4.8, 11.2 I'T (wum 2.7 em) u 21.7 [T (wm
1.38 cm).

Yceunurenu U3roToBiIEHbl HA COBPEMEHHOM 3JIEMEHTHOM
6aze (puc. 62). lllymoBbie Temmeparypbl ycuiuTeaen
06e3 oxmaxaenus coctapiasior 17, 28 wm 92°K
COOTBETCTBEHHO, Ko3(duiment ycwienus 30-35 nb.
OTH mapaMeTphl JENIAl0T UX BEChbMa MEPCHCKTHBHBIMH
Ui~ TIPUMCHEHWUsS B TNPHEMHOW  ammaparype
paauoteneckona. Oxwumaemas YyBCTBUTCIBHOCTH IS
ycuiurenei ¢ anteHHoi coctasisotT 4.5, 5 u 7 MK ans
4.8, 11.2 u 21.7 IT1 COOTBETCTBEHHO TPH MOCTOSHHON
BpeMeHH | ceKk., 4TO MO3BOIUT 3HAYUTEIHHO PACIIHPHUTH
JMaTTa30H BO3MOXKHBIX acTPOPU3NIESCKUX 3a1ad.

J.B. Kpamos, P.1O. Yoosuykuii, b.1. Kapabawes.

Komnnexc ona uccneoosanusn
INEKMPOMAZHUMHBIX HOMEX

BHespeH B MITATHYIO SKCIUTYaTALUIO AarapaTHO-
MPOrpaMMHBIN KOMILIEKC ULt MCCIIeJOBAHHMS
MOMEXOBOI1 OOCTAaHOBKH B JCLUMETPOBOM JHAlla30HE
niuH BoaH (Otyer CAO PAH 2004-2005, c. 85).

VHF/UHF ANTENNA
HPBW~-15deg

VHF/UHF RECEIVER

LNA
(17 dB)

e

GPIB CHANNEL

INDUSTRIAL PC
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version of the three-frequency radiometric complex have
shown a lack of sensitivity in the ranges of 1.38 and
2.7 cm (see the SAO RAS Report 2007-2008, pp. 99). In
order to improve it the Micran Research and
Manufacturing Association (Tomsk) has developed the
input wideband low noise amplifiers for the frequency
ranges of 4.8, 11.2 GHz (or 2.7 cm) and 21.7 GHz (or
1.38 cm).

Puc. 62. Bxoownvie ceepxmanoutymswue ycuiumenu
Oouanasonos 11.2 (cnesa) u 21.7 I'Ty (cnpasa) HIIO
«Muxpany (Tomck), pazpabomannvie ons PATAH-600.

Fig. 62. The input ultra-low-noise amplifiers for the 11.2
(left) and 21.7 GHz (right) ranges by the RMA Micran
(Tomsk) developed for the RATAN-600.

The amplifiers are manufactured on the modern element
base (Fig. 62). The amplifier noise temperatures without
cooling amount to 17, 28 and 92°K, respectively, with
the gain of 30-35 dB.

These parameters make them very promising for the use
in the radio telescope receiving instruments. The
expected sensitivity for the amplifiers with antenna is
45, 5 and 7mK for 4.8, 11.2 and 21.7 GHz,
respectively, with a time constant of 1 s, which would
greatly expand the range of possible astrophysical
problems.

D.V. Kratov, R.Y. Udovitsky, B.I. Karabashev.

Study of Electromagnetic

System for the
Interferences

A hardware and software system for the study of
the interference situation in the decimeter wavelength
range came into normal service (see the SAO RAS
Report 2004-2005, p. 85).

Puc. 63. bnok-cxema komniexca no usmepenuio nomex
na PATAH-600.

Fig. 63. Block diagram of the RATAN-600 interference
measurement complex.
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Kommrexc HCHOJIB3YCTCS B ABYX PECKHUMaAX. B nepeom

peodicume  BBIIOJHSIETCS KPYTrOBOE TOPU30HTAIBHOE
CKaHHpPOBAaHME U  TOCTPOCHUE  A3UMYTaIbHOIO
pacripefielieHust HCTOYHHMKOB MoMmeX. JIByxmerpoBas

mapa0oJmdeckasl aHTEHHa CMOHTHPOBAaHA Ha KpBIIIE
KaOMHBI C BO3MOXKHOCTBIO BpAaIICHHS O a3UMYTy B
ropu3oHTaIbHON  miockoct. Jlanee CBY-curman
MOJA€Tcs Ha  JOMOJHUTEIbHBIM  IIUPOKOIOJOCHBIHN
YCHIINTENb, 3aT€M Ha BXOJ CKaHHPYIOIIETO MPUEMHHKA
ESMS JuarnasoHa 20-3000 MI'g (hupmbI
Rohde&Schwarz (puc. 63).
B pe3yabTare

Kpyroporo  o03zopa 1O

NEPEKpbIBAOIIUMCA  a3UMYTaM  HaMU O6Hapy)KCHLI
HallpaBJICHU, COOTBETCTBYIOIIUC MaKCHMaJIbHbIM
YPOBHSAM BHECIIHETO CHUIHajla, KOTOPBIC SABJIAIOTCA

moMexamM s paanorereckonma. CaMblii  MOIIHBIHA
ACTOYHHK TIOMEX - CTaHWIA 3eJeHYyKCKas, TIe
PETUCTPUPYIOTCA TIOMEXH OT TEJIEBHUACHUS, COTOBOM
ce3u  u  paamo-Ethernet. Co  croponsr BTA
MIPUCYTCTBYIOT MTOMEXH OT PaJUOYacCTOTHOTO KaHaya Ha
2.4 ITu u oT coToBOM CBsA3H. PamnouacTOTHBIN KaHal
peructpupyercsi co cTopoHbl Kymblima. Dnu3oanyecku
MOABJIACTCA IMOMEXa, HAyllas B JABYX HaIIPpaBJICHUAX,
KOTOPYIO HE VYAAIOCh COOTHECTH C pPealbHBIMH
00BEKTaMU. JTO H3IYyYCHHE HE HOCHUT MOCTOSHHOIO
XapakTepa, Kak 10 BpEMEHH, Tak | 1o yacrore. [Tomexa
peructpupyercs B mguamazoHe g0 S00MIm, roe
PATAH-600 He wmMeeT pagHOMETPOB KOHTHHyyMa, H
ITO3TOMY €€ TIOCTOSIHHBIH MOHUTOPHHT HE BEIETCS.

Bmopoti pescum pabOThl KOMIUIEKCA - H3MEPEHUS
IMOMEX, [IOMAaBIIMX HEMOCPEICTBEHHO Ha  BXOJ
paauoMeTpoB. M3MepeHus TPOM3BOIATCS O TAKOH IKe
cXeMe, KaKk M B IEPBOM Cllyyae, TOJBKO BMECTO
napabojan4eckoii MOOMJIBHOW aHTEHHBI HCIOJIB3YHOTCS
pamgmoteneckon. B aTom chmyyae wu3MepsieTcs U
OLICHUBACTCS YPOBEHb BIMSHUS BCEX MEMIAFOIIUX
CUTHAJIOB, KOTOpPBIC HEMOCPEJCTBEHHO IIOCTYIIAIOT Ha
BXOJBI PATUOMETPOB B pEaNTbHBIX HAONIOICHUSAX, HO B
9TOM CIlydae MBI HE MOXKEM OIPENCIHUTH HAIlPaBICHHS
M3IYYCHUS TTIOMEX. B CBSI3M ¢ STHM HCIIONB3YIOTCS 00a
METOJa, YTO IIO3BOJISIET ONEPAaTHBHO OOHAPYKUBATh
OMEXYy W NPUHUMATh PEHICHUA II0 IIOMEXO03aIlUTe
COOTBETCTBYIOIIETO JHAIIA30HA.

IMpuémuuku paguoreneckona PATAH-600 npunumaer
kocmuueckoe m3nmydeHne no 30 I'To. Ortmerum, dro
IIOMeX0Basi 00OCTAaHOBKA B CAHTHMMETPOBOM JIMAIa30HE HE
CTOJIb JpaMaTH4Ha, KaK B JCIHMETPOBOM, OJHAKO B
OmpKalImyue Tofbl HCIOJB30BAHHE 3TOrO JHANa3oHa
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The complex is operated in two modes. In the first
mode, circular horizontal scanning is performed and the
azimuth distribution of interference sources is computed.
A two-meter dish antenna is mounted on the roof of a
feed cabin with the option of rotation in azimuth in the
horizontal plane.

Next, the microwave signal is fed to the additional
broadband amplifier, and then to the input of a scanning
receiver of the ESMS range 20-3000 MHz manufactured
by Rohde & Schwarz (Fig. 63).

As a result of a circular survey by overlapping

azimuths we have found the directions corresponding to
the maximum level of external signals that interfere with
the radio telescope. The most powerful source of
interference is the Zelenchukskaya village, from where
we register the interference from television, cellular
networks and radio-Ethernet. There is some interference
from the BTA from the radio frequency channel at 2.4
GHz as well as from the cellular network. Another
radio-frequency channel is recorded from the direction
of Kumysh. An occasional noise appears running in two
directions, which failed to correlate with real objects.
This radiation is not continuous, neither in time nor in
frequency.
The interference is registered in the range of up to
500MHz, where the RATAN-600 has no continuum
radiometry, and therefore its constant monitoring is not
conducted.

The second operation mode of the system measures
the interference that comes directly to the radiometer
input. The measurements are made in the same manner
as in the first case, but instead of a parabolic mobile
antenna it uses the radio telescope itself. In this case, it
measures and evaluates the level of influence of all the
disturbing signals that come directly to the radiometer
inputs during the real observations, but in this case we
cannot determine the direction of the interfering
radiation. To this end, both methods are used, which
allows detecting the interference on the fly and making
decisions on the anti-jamming of the appropriate range.

Puc. 64. Ananuzamop cnexmpa FSU46, uwacmommuuiii
ouanazon om 20 I'y 0o 46 I['Ty.

Fig. 64. Spectrum Analyzer FSU46, the frequency range
from 20 Hz to 46 GHz.

The receivers of the RATAN-600 radio telescope detect
cosmic radiation in the range of up to 30 GHz. Note, the
interference situation in the centimeter range is not as
dramatic as in the decimeter range, and in the coming
years the use of the centimeter wavelength range will
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oyner pactu. IIpobimemy MOHHTOpUHTa TOMEX 37€Ch
MTOMOXKET pelnTh aHanu3aTop crekrpa FSU46 (puc. 64)
€ 4acTOTHBIM Auana3oHoM oT 20 I'u go 46 I'T'u.

OH NOJTHOCTBIO TIEPEKPBIBAET PabOUMil JUana3oH 4acToT
PATAH-600 u TmMO3BOMUT OMEPATHBHO OTCIICKUBATH
ITIOMEXOBYI0 OOCTaHOBKY, a Takke d((HEeKTHBHO
MIPUMEHATH 3alIUTHBIE MEPHl OT MEIIAIONINX CHUTHAJIOB
Ha BCEX PaAMOMETPax KOHTHHYYMa.

A.F. Bepnun, H.A. Huocenvckui, I1.1°. [[b16y1e8.

Ilpuemnan annapamypa 0138 UCCTE008AHUA
COTIHEYUHO20 PAOUOU3TIYYEHUS

2009
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grow. The problem of monitoring the noise in the range
can be solved with the aid of the FSU46 spectrum
analyzer (Fig. 64) with the frequency range from 20 Hz
to 46 GHz. It fully covers the operating frequency range
of the RATAN-600 and will enable prompt tracking of
the interference situation and so help -effectively
implement the protective measures from the interfering
signals at all the continuum radiometers.
A.B. Berlin, N.A. Nizhelskii, P.G. Tsibulev.

Receiving Equipment for the Study of Solar Radio
Emission
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Puc. 65.Cnpasa - coemewjennviii cnupanvhvitl obnyuamens Ha 08¢ Kpyeogvle HOIAPU3AYUU 80 MHO20OKMABHOM
Oduanasone uyacmom. Cnesa - pazmewjeHue UACMOMHLIX KAHALO08, NEPEKPbIBAIOWUX MHOZOOKMAGHbIN OUANA30H

yacmom om 0.75 0o 18.0 I'Ty.

Fig. 65. Right: a combined spiral irradiator for two circular polarizations in the multi-octave frequency range. Left:
positions of frequency channels, which cover the multi-octave frequency range from 0.75 to 18.0 GHz.

3aBepiieHo MHOTOIIOJIOCHOE MepEeKpPHITHE
gactotHoro nuamaszoHa (0.75 - 18 I'T) panuoreneckona
BBEJICHHBIM B CTPOH KOMIUIEKCOM C Mapaie’IbHbIM
aHAIM30M CHeKTpa ¢ 224 KaHaJaMH PETUCTPAIiH
MOJISIPU30BAHHOTO W3NMydeHHs W 112 gacTOTHBEIMH
KaHaJlaMH,  4YacTOTHOE  pa3pelleHHe  KOTOpPOTo
cocraBisier ~1% (puc. 65). B coyeranuu ¢ Oosblnon
9pQEeKTUBHON  IUIOMIA b0  paJHMOTENecKona  3Ta
anmaparypa HpeloCTaBsieT HOBbIE BO3MOXHOCTH JUIS
HCCIIEI0BaHUS TOHKOH CHEKTPaIbHOU u
MOJSIPU3ALMOHHON  CTPYKTYPbl ~PaMOM3Iy4YeHHs Ha
YPOBHSIX HIDKHEH M Cpe/IHEel KOPOHBI B 3apOiKJAIOIIIXCS
aKTHBHBIX obnactsix. Perynsipreie Habmonenus: ConHua
TIPOXOJISIT ABTOMATHUYECKYIO 00paboTKy u
BBICTaBJISIFOTCS B Hurepuere Ha caiite
http://www.spbf.sao.ru/prognoz/ uepe3 4 MUHYTHI TTOCTIE
MIPOBEACHUS HAOIIOICHUH.

B.M. bozoo, C.B. banoun, A.A. Ilepsaxos,
C.X. Toxuykosa.
Co3oanue cucmemovl  AGMOMAMUIUPOBAHHOUL

MHO20KAHATIbHOU pecucmpayuu

Co3nana cuctemMa cbOopa JaHHBIX  (puC. 66),
HCTIOJIb3yeMasi TMPU PETUCTpPAllMM MHOTOYaCTOTHBIX
HaOmoneHnit CoiHIA, B KOTOPO# MO BCEM YaCTOTHBIM

We completed the multi-band overlapping of the

frequency range (0.75 - 18 GHz) of the radio telescope
by the complex recently put into operation. This system
performs parallel analysis of the spectrum with 224
registration channels of the polarized radiation and 112
frequency channels, the frequency resolution of the
system is ~ 1% (Fig. 65). In combination with the large
effective area of the radio telescope this equipment
provides new opportunities for the studies of the fine
spectral and polarization structure of radio emission at
the levels of lower and middle corona in the emerging
active regions.
Regular observations of the Sun are automatically
processed and are presented on the Internet site
http://www.spbf.sao.ru/prognoz/ 4 minutes after the
observation.

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

S.V. Baldin, A.A. Pervakov,

Development of an Automated Multi-Channel
Recording System

We have engineered a data acquisition system (Fig.
66), used in the registration of multi-frequency
observations of the Sun, in which over all the frequency
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KaHaJlaM pEaji30BaH PEKUM PETHCTPAIUH  ITOJHOM
MOIHOCTH 10 JBYM KpPYTOBBIM  TOJSIPU3AIMSIM
OJTHOBPEMCHHO. IIporpammuoe yIpaBJICHUE
HaOOCHNEM O0eCIeYrBaeT MOJTHYI aBTOMATH3AIHIO
[poIIecca PEerucTPalK U BKIIOYACT KaTHMOPOBKY 10, B
TeUeHHE W TI0CNIe HAOMIOJNEHMH, a TakXe aHalu3 |
yIpaBieHUE YCHJICHHEM MO0 KaXIOMYy KaHaly B
3aBUCHMMOCTH OT BEJMYMHBI BXOJHOIO CHTHAaJa,
peanu3alMi0  pPEKHMa  HEMPEPHIBHOH — KaJIMOPOBKH,
MPUBS3KY K CHUTHAJIAM CIIy)KObl TOYHOTO BPEMEHH;
3aMUCh METEOPOJIOTHUCCKON MH(OPMAIIMH, YIIPABICHHE
KOJIMTAKOM BXOJTHOTO PyTIOpa u JIp.

IIporpamma 00pabOTKM MHOTOBOJHOBBIX HAOJFOICHHIA
CoyHITAa W ONOPHBIX paaroMCTOUYHUKOB Workscan
JIONIOTHEHA (DYHKIUSIMUA KOPPEKIIMU HHCTPYMEHTAIbHBIX
MOTPEITHOCTEN U MPEICTABICHHS JaHHbIX.

C.B. banoun, B.U. I'apaumos, C.X. Toxuyyrosa.

Ilenmp aunanusza MHO20807IHOGBIX HAOIIOOEHUIL
ConHnuya u conHeunvIxX NPOZHO306
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channels a full power registration mode for two circular
polarizations simultaneously is implemented.

Software control of the observations provides full
automation of the registration process and includes the
calibration before, during and after the observations, as
well as the analysis, and gain control for each channel
depending on the value of the input signal, an
implementation of the continuous calibration mode,
referencing to the signals of the service of exact time,
recording of weather information, control of the input
horn cap etc.

Puc. 66. Hosasn cucmema MHO2OKAHANLHOU
peaucmpayuu, yCmanoeieHHas Ha ooyyameine Ne 3.

Fig. 66. New system of multi-channel recording,
installed in the Feed Cabin 3.

The Workscan program complex for the reduction of the
multiwavelength observations of the Sun and reference
radio sources was supplemented by the functions of
instrumental error correction and data representation.
S.V. Baldin, V.I. Garaimov, S.H. Tokhchukova.

Centre for the Analysis of Multiwavelength
Observations of the Sun and Solar Forecasting

Puc. 67. Cxema nepedauu oanusix c oonyyamens Ne3 na
cepsep 6 CII6@ CAO PAH.

Fig. 67. The scheme of data transmission from the Feed
Cabin 3 to the server of the St. Petersburg branch of the
SAO RAS.
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B CUCTEMY PROGNOZ The PROGNOZ system

(http://www.spbf.sao.ru/prognoz/) n00aBIeHBI HOBBIC (http://www.spbf.sao.ru/prognoz/) had new features
byHKIMH: added:

e pealm30BaH pPeXHM yINaleHHOTo jaoctyma (puc. 67)

CII6d® CAO PAH — PATAH-600 u nHTepakTHBHAS
MOATOTOBKA JAHHBIX JUIA HaOJIFOJATENBHOTO LHUKIA
U KPYTOBOT'O/IFIOCKOTO OTpa)xaTels C PacyeToM
ademepur;

aBTOMaTU3UPOBaHbI HaOMoIeHUs B
MHOT0a3MMYTAJIbHOM PEXHME C BO3MOXXHOCTBIO
OIlEepaTHBHOW KOPPEKLMH BBICOTHI W pa3paboraHa
00paboTka MHOT0a3MMYTaJbHBIX JIaHHBIX, KOTOpas
BKJIIOYaeT BbYMTaHME crokoldHoro CoiHna i
HaOMIONeHWt ¢ BBIHOCOM U YKOPOUYECHHBIMH
3aIMMOOBBIMH 3aIIMCSIMH, a TAKKE NPUIOKEHUS IS

rpaduIecKOro/TabIMIHOTO MIPECTABICHAS
BpeMeHHBIX psnoB T, 1 ap. (puc. 68);
BBITIOJTHEHA MpeaBapuTEIIbHAS obpaboTka

HaOmonennit 2000-2005 rr. ¢ KOHBEPTHPOBAHHEM
JnaHHBIX B opMmat cucteMbl PROGNOZ;
peann3oBaHbI MHTEPAKTHUBHBIE peryJiapHbIe
panuonabmozaenuss ConHOa € CONMOCTaBICHUEM
pe3yabTaTOB C JAHHBIMH JIPYTHX HA3eMHBIX U
CITyTHUKOBBIX OOCEpBaTOpHUN JUIS pEIICHUS 3a1ad
JMUATHOCTUKU COJIHEYHOW IUIa3Mbl M TPOTHO3a
COJIHEYHOU aKTHBHOCTH.

e remote observations mode (Fig.67) for the

St. Petersburg branch of the SAO RAS from the
RATAN-600, and interactive data reduction for the
observational cycle for the circular/flat reflector with
calculation of the ephemeris;

the observations in the multi-azimuth mode with the
possibility of the on the fly correction of altitude were
automated; the multi-azimuth data reduction
technique was elaborated, which includes subtraction
of the quiet Sun for the observations with the relief
and shortened post-limb records. We as well
developed the applications for graphical/tabular
representation of the time series of T,, etc. (Fig. 68);

we performed preliminary reduction of the 2000-2005
observational data, converting the data into the
PROGNOZ system format;

we  implemented regular interactive  radio

observations of the Sun; the results are further
compared with the data from other ground- and
space-based observatories to meet the challenges of
the solar plasma diagnostics and forecasting of the
solar activity.

Puc. 68. Ilpumep omobpadicenusi exdceOHeBHbIX MHO2OKAHANbHBIX OaHHbIX paoduousnyyenus Coanya 6 cucmeme
PROGNOZ.

Fig. 68. Example of daily multi-channel solar radio emission data in the PROGNOZ system.

T.U. Karnoemman E.B. Mooun, S.Kh. Tokhchukova,

VI Garaimov.

C.X. Toxuykosa., T.1. Kaltman, E.V. Modin,

B.U. I'apaumos.



