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TEXHUKA U METO/bI
PAJMOACTPOHOMMUU

MATPUYHAS CUCTEMA MAPC-2.

Pa3pabotana, uccnenoBana u BBEICHA B JKCIDIyaTa-
muro Ha PATAH-600 BTOpas Bepcus MaTpUIHON
paguomeTrpudeckoii cucrembl MAPC-2. Cucrema
paboTaeT Ha BOJHE | CM M COCTOMT W3 TpeX HICH-
TUYHBIX PpaAUuOMETPUYCCKUX KaHaJIOB, BBIITOJTHECHHBIX
M0 MOJAYJIAIIAOHHOW CXeMe U OOBEIMHCHHBIX OOIIM-
MH CHCTEMaMH{ KaluOpOBKH, IIMUTAHUS, YIPABICHUS U
cOopa JaHHBIX.

[IlecTs BXOAHBIX PYIOPOB CUCTEMBI PACHONIATraloT-
csi BAOJb (DOKAIBHOW JIMHUM BTOPHYHOTO 3epKaia
Ne 1 papmoreneckona ¢ marom 20 mm. Kaxnmsriii sme-
MEHTapHBII PagHOMETp COCTOUT W3 JABYX BXOJHBIX
PYIIOPOB, TOACOEIWHEHHBIX K BXOJHOMY IEPEKIIO-
gareno (MoayisTopy). K tpersemy miuedy mepexitro-
yaTess MOAKIIOYEeH IPUEMHBIH MOIYyTh (puc. 46).

Peructpupyercss  pa3HOCTb  IIByX  JIMHEHHO-
HOJSIPU30BaHHbIX (+45°) KOMIIOHEHT curHana (mapa-
Metp Crokca Q). BxomHoii mepekitodarens (MOIy-
JISITOp) — BOJTHOBOZHOTO THUIIA, HA OCHOBE MarHUTHOW
CHCTEMBI C IPSIMOYTOJIFHOHM TeTiiel rucrepesuca (c
MarHUTHOHN “mamsAThi0”). OTIHYaeTcss IUPOKOH MO-
nocoit gactot (4 I'T'm), BeICOKMM OBICTpOsEiiCTBHEM
(BpeMs meperroueHus < 2 MKC) ¥ HU3KHMH TOTEPSI-
mu (< 0.3 nb).

3a OCHOBY HOBOW INPHEMHOW CHUCTEMBI B3ST IIep-
BBII 00pazen paguomerprdeckoro Moyt MAPC—1
(Berlin A.B. et al., A&A Transactions, 2000,19, 558),
HO B 3HAUUTENBHOW CTeNeHu jpopaboraHHbId. Mo-
JIyJIb CKOHCTPYHPOBAH I10 CXEM€ MPSIMOTO YCHUICHHS.
BxonHOH TpexkacKaJHbId YCUJIMTEIb BBINOJIHEH I10
ruOpuaHON TexHoIornu Ha GaAs YHI-TPaH3UCTOPaAX.
B oOKOHE4HBIX Kackajax HpPUMEHEHbl MOHOJINTHBIE
ycHInTeNbHbIe HHTEerpasibHble cxeMbl CBY nnamazo-
Ha. [Ipu rabapuTax Ka)xIoro yCHIUTEILHOTO MO
13%x24x59 MM peamTu30BaHbI CISAYIOMNE TapaMeTPHI:
SKBHBAJCHTHAs IIyMOBas TeMIEpaTypa CHCTEMBI
okos0 250 K (s coOGCTBEHHO yCHIMTENBHOW YacTH
< 180 K) mpu nentpansHoii wactote 30 I'T u k03d-
¢unmente ycmneHus > 65 nb B monoce gacror 4 [T,

Co Bropoii mosoBuHbl 2002 1. 3TOT MakeT (puc. 47)
YK€ HMCHOJIB3YETCS Ul WCCIEOBAaHMH IMOJISIpU3ANN
(l)OHOB])lX 1/13J1yqu1/1171 n ABJIACTCA CaMbIM 4YYBCTBHU-
tensHbIM Ha PATAH-600 mpu u3ydeHun oOBEKTOB
J000H MPUPOJIBI CO CHEKTPOM HM3ITydEHUsI, OJIM3KUM K
YEPHOTEIBHOMY (ITAHETHI W CITyTHHKH, SApa Talak-
THK W KBa3apoB C OOJBIION ONTHYECKOH ToMImeil B
PEIATUBUCTCKOM MM TeIwioBoM rase, 3¢dexr Cro-
HsieBa—3enpaoBHYa U ap). [Io cOCTOSHUIO HA KOHEIl
ssaBaps 2003 roga nposeaeno 1147 mabnroaeHnuid oko-
o 100 paznmuHbIX obyacTeit Heba pa3MepoM C Mac-
mTad TOPU30HTA COOBITHI HA MOMEHT PEKOMOUHAIIUU
sogopona (1°) ¢ paspemienneM o 5" 10 IPIMOMY
BocxoxeHuto. [lomyueno 6omnee 30 cyTouHBIX 3amH-

RADIO ASTRONOMY TECHNIQUES

THE MATRIX SYSTEM MARS-2

The second version of the matrix radio astronomy
system MARS-2 was developed and put into opera-
tion at RATAN-600. The system operates at the 1 cm
wavelength and consists of three identical switched
mode radiometric channels and united by common
systems of calibration, power supply, control and
data acquisition.

Six input horns of the system are arranged along
the focal line of the radio telescope secondary mirror
No.l with a step of 20 mm. Each elementary radi-
ometer consists of two input horns connected to the
input switch (modulator). A receiver module is con-
nected to the third arm of the switch (Fig.46).

The difference between two linearly polarized
(+45°) components of the signal (Stokes parameter
Q) is registered. The input switch (modulator) is of
waveguide type based on a magnetic system with a
square hysteresis loop (with magnetic “memory”). It
is characterized by a wide frequency band (4 GHz),
high speed of operation (the switching time <2 ps)
and low losses ((< 0.3 dB).

The receiving system is based on the first speci-
men of the radiometric module MARS—1 (A.B. Ber-
lin et al. A&A Transactions, 2000,19, 558) but
largely modified. The module is designed as a
straight amplifier. The input three-stage amplifier is
made by the hybrid technology, with GaAs transis-
tors. At the back-end stages monolithic integrated
circuits are used. With the overall dimensions of each
receiver module 13x24x59 mm the following pa-
rameters are realized: the equivalent noise tempera-
ture of the system about 250 K (for the receiver part
proper < 180 K) at the central frequency of 30 GHz
and gain > 65 dB in a frequency band of 4 GHz.

Since the second half of 2002 this system has been
used to investigate polarization of background radia-
tions and is the most sensitive at RATAN-600 when
studying objects of any nature with the emission
spectrum close to black—body one (planets, satellites,
galactic nuclei and quasars with a great optical depth
in relativistic or thermal gas, the Syunyaev—
Zeldovich effect and others). As of late 2003 January,
1147 observing sessions were carried out of about
100 sky regions of the size of the horizon of events
for the moment of hydrogen recombination (1°) with
a resolution up to 5" in right ascension. More than 30
daily records of the Universe background radiation
polarization were obtained. The accumulation of data
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cell moyspu3anuu (OHOBOTO HM3ITydeHHs BceneHHOM,
HaKOIUICHHE JTAHHBIX MTPOJIOJKACTCS.

B peassHOM HaOIIONATENBHOM IMKIIE JUIST KaXKIO0-
TO 3JIEMEHTApPHOIO pAJNOMETpa pEaTNn3yeTcs I0C-
TUTHyTass 0€3 OXJaXAEHHWS UYyBCTBHUTEIBHOCTD
6 + 8 MK/c'? (B 3aBHCHMOCTH OT COCTOSHHS aTMO-
cdepbl U yria BO3BBIIICHHUS aHTEHHbI HajJ TOPU30H-
TOM), KOTOpast y’e CpaBHHMa C YyBCTBHTEJIBbHOCTBIO
kpuorenHoro paauomerpa PATAH-600 O6mu3koro
nuanazoHa 1.4 cm (puc. 48). (3ToT KpUOpaaHOMETp
nmeet nonocy 2.5 I'Tm u oxmaxnaerca mo 15K ¢
MIOMOIIBI0 BECHMa JIOPOTOCTOSIIEH U TPYJOEMKOH B
9KCIUTyaTallil MHUKPOKPHUOTEHHON cHcTeMbl. Peanu-
3yeMasi B XOPOUIMX IOTOJHBIX YCIOBHSX €ro YyBCT-
BUTEIHHOCTh Ha CPETHUX YTJIaX BO3BBILICHUS aHTCH-
a1 PATAH-600 cocrassier okomno 5 MK/c™?). Tlpn
YBEIMUYECHNH YHCIIa KAHAIOB JI0 2—X MaTpUYHAs CHC-
TeMa CTaHOBHTCS He XyXKe, a mpu padote 3-x u 6oiee
KaHAaJIOB JIy4llle €ANHUYHOTO KPHOPAaIUOMETpA IIpe-
JIENTbHOM 1yBCTBUTEIBHOCTH.

PaccMoTpeHbl Takke BapUaHTBl HOBOW BBICOKO-
yyBcTBUTENbHOW Marpulsl (MAPC-3) Ha ocHoOBe
KOMMEpYECKH JOCTYIHOW 3iieMeHTHOW 6a3bl (A.b.
bepnun, Otuer CAO Ne 292, 2002). IIpemtoxkena
o0Imas cxema MOCTPOEHUS MapLUHUaIbHBIX PaJNOMET-
pryecknx kaHaioB (1o 100 m Gomee) W HECKOJIBKO
BApUAHTOB €€ MpaKTUUYECKOW peanuzauuu. PaccMoT-
PEHBI BAPHAHTHI CXEMBI: OJAHOKAHAIbHAS MOYJISLH-
OHHasl C SKBUBAJICHTOM U JABYXKaHaJbHAS MOIYJISIIH-
oHHasg ¢ dKkBHBaJeHTOM. CrocoOBI OXJIAXKIEHHUSI [0
¢msmaeckux temneparyp:20K — ¢ momontsio MKC,
80K — a3ot, 3anuBHON BapuaHT uian MKC—, 200K —
KPUOTEHHBIM BapUaHT C TBEPAOH YIJIEKUCIOTOW— U
310K — Ge3 oxJax<IeHus, BAPHAHT C “TEIUIbIM” Tep-
MocraToM. KonuuectBo pynopos B maTpuue — ot 12
Jo 128. PacueTrs! npoBeneHB! TaKke IJIS ABYX BOJIH:
1.0 u 1.9 cm. Ilpu aHanu3e yuTeHBI TEXHUYECKHI,
SKOHOMHMYECKUN U OPraHU3aLMOHHBIA acleKThl Mpo-
omemsbr. Ilpeamomaraercsi, uro cumcrema PATAH-
600/MAPC-3 Oyzmer KOHKYpEHTOCHIOCOOHA C PAIOM
3apyOeKHBIX MPOEKTOB IO MCCIEIOBAHUIO (PIyKTya-
Ui PEITMKTOBOrO (hOHa.

A.B. Bepnun, HA. Huxcenvcxuu, FO.H. Ilapuiickuii,
M.I. Muneanues, A.A. bananoeckuii, A.B. Bozoan-
yos, I1.I. Ivibynee coemecmno ¢ A.M. IMununenxo

(OAO  HIIII  “Camypn”,  Kues, Yxpauna),
B.B. Cuuprosvim  (“@eppum-Lomen”,  Cankm-
Ilemepbype)

I'EOJE3UYECKHUE PABOTbI

B 20012002 rr. mMoaHOCTBIO 3aBEpUIEHB! pabOTHI IO
IOCTHPOBKE IOBEPXHOCTH IIWTOB M 3aKPEIUICHUIO
IOCTHPOBOYHBIX BHHTOB Ha mmrax CesepHoro, HOx-
HOTro, 3amagHoro cekTopoB u Ilmockoro oTpakaresns.
CpenHsisi KBaapaTH4yecKasi OIIHOKa MOIYYSHHOH I0-
BEPXHOCTH B pe3yibrare coctaBmia 0.2 MM (CHMKEHA
¢ 1.0-1.4 mm).

is being continued.

In an actual observational cycle, a sensitivity of
6 + 8 mK/s"? without cooling (depending on the at-
mosphere state and the angle of elevation of the an-
tenna above the horizon) is realized for each elemen-
tary radiometer, which is comparable with the sensi-
tivity of the cryogenic radiometer of RATAN-600 of
the close range of 1.4 cm (Fig.48). (This cryoradi-
ometer has a band width of 2.5 GHz and is cooled
down to 15 K by means of the closed-cycle cooling
system, which is very expensive and labour—
consuming in operation. Its sensitivity realized under
good weather conditions at average angles of the
RATAN-600 antenna elevation is about 5 mK/s™"?).
With increasing the number of channels to 2, the ma-
trix system becomes no worse, and with operation of
3 and more channels it is better than a single cryora-
diometer of ultimate sensitivity.

Versions of a new high frequency matrix
(MARS-3) based on commercially accessible com-
ponents (A.B. Berlin, Report of SAO, No0.292, 2002)
were also discussed. A general design principles of
partial radiometric channels (up to 100 and more) and
a few variants of its implementation in practice was
proposed. Two variants of the scheme were consid-
ered: a one-channel switching mode with a dummy
load and a two-channel modulation with a dummy
load. The ways of cooling to physical temperatures:
20 K —with the aid of helium cooler, 80 K — nitrogen,
200 K — the cryogenic variant with hard carbon diox-
ide and 310 K — without cooling, the version with a
“warm” thermostat. The number of horns in the ma-
trix under discussion is from 12 to 128. Computations
were also performed for two wavelengths: 1.0 and
1.9 cm. When analyzing the problem, engineering,
economic and management aspects were taken into
account. The system RATAN-600/MARS-3 is sup-
posed to be competitive with a number of foreign
projects in investigation of microwave background
fluctuations.

A.B. Berlin, N.A. Nizhelsky, Yu.N. Parijskij,
M.G. Mingaliev, A.A. Balanovsky, A.V. Bogdantsov,
P.G. Tsybulev in collaboration with A.M. Pylypenko
(JSI “Saturn”, Kiev, Ukraine), V.V. Smirnov (“Fer-
rit-Domen”, St.-Petersburg)

GEODETIC ACTIVITIES

The work on the adjustment of the surfaces of the
panels and fixing the screws on panels of the North,
South and West sectors and the Flat Reflector was
completed. In the end, the root-mean—square error of
the obtained surface was 0.2 mm (reduced from 1.0—
1.4 mm).
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Puc. 46. CBY wacmo MAPC-2.

Fig.46. SHF part of MARS-2.

Puc. 47. MAPC-2 na ¢oxanvroti iunuu émopuynozo 3eprxanra PATAH-600.
Fig.47. MARS-2 in the focal line of the secondary mirror of RATAN-600.
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Puc. 48. Cpasnenue uyscmeumenvnocmu MAPC-2 (mpu kanana) u kpuopaouomempa ouanazona 1.4 cu PATAH-
600.

Fig.48. Comparision of sensitivities of MARS—2 (three channels) and cryoradiometr of 1.4 cm of RATAN-600.
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IIpoBeneHa TpoBepKa COCTOSHUS ITOBEPXHOCTH
nmtoB CeBepHOTO CeKTopa, pa3padaThiBaeTCs HOBas
METOJIKA TMOBBIIICHUSI TOYHOCTH FOCTHPOBKH I10O-
BEPXHOCTH.

Pa3paboTana HOBasi METOJIUKA FOCTUPOBKH IUTOB
HOxHOTO cexTopa 1o paanycy, a3uMyTy U YTy Mec-
Ta, IPU KCIOJIb30BAHUH KOTOPOM CYIIECTBEHHO CHU-
’KaeTcs BpeMsi MPOBE/ICHHs] FOCTUPOBKH U TOSIBIISIETCS
BO3MOXXHOCTb FOCTUPOBKH OTAEJIBHBIX AJIEMEHTOB.

YacTryHO OOHOBJICH OaHK MONPABOK 332 HUBEIIH-
poBky IOskHOTO cexTopa. OOGHOBJICHBI MOIPABKH IO
yray Mmecta [Tnockoro otpaxkarens. IIpoenmeHa ka-
JTUOPOBKA yIIIOMECTHBIX BUHTOB CEBEPHOIO CEKTOpa
mocye ux 3aMeHbl. Takum 00pa3oM, MPOUCXOTUT IO-
CTOSIHHOE OOHOBJICHHE KHHEMATHYECKHUX MOMPABOK,
YTO CYHIECTBEHHO YJIYYIIAeT KAYECTBO OTPAXKAIOIIEH
MOBEPXHOCTH aHTEHHBI PaIHOTEIIECKOIA.

CA. Tonocosa, B.U. JKapos, B.®. Munenxo,
E.K. Xunvrosa

PACYET JUATPAMMBI HAITPABJIEH-
HOCTHU PATAH-600 B MHTEHCUBHOCTH "
HOJAPUZAIIMKL C VYYETOM JUPPAK-
HOUOHHBIX DOD®EKTOB

3aBepIieH INHKI pacyeToB 3JIEMEHTOB MAaTpPHIIBI
Mioniepa PATAH-600, cBs3pIBalOmX MapaMeTphl
Crokca Ha BXOJI€ U BbIXOAC aHTCHHBI, C YYE€TOM OH-
(dpakiuoHHbIX 3()()EKTOB B MPOCTPAaHCTBE MEKIY
TJIaBHBIM U BTOPHYHBIM 3€pKajiaMu. Yder audpak-
IMOHHBIX 3(QQEKTOB, a Takxke Oojee KOPPEKTHBIN
y4eT BEPTHUKAIBHOTO pa3Mepa IIUTa, IO3BOJIMIH
YTOYHHATH (hopMy muarpaMmel HarpasieHHOCTH ([IH)
paanoTenecKkona Kak B WHTCHCHBHOCTH, TaK U B IO-
Jsipu3anuu. beuto mokazaHo, 4yTo MoIHOCTHbIE JITH
paguoteneckomna (M;;) ¥ 3eMeHThl MaTpHUIbl MioJI-
nepa (Ms;, My|), paccuuTaHHble ¢ y4€TOM 3THX -
(eKTOB, UMEIOT MEHBINYIO MPOTSHKEHHOCTh B BEPTHU-
KaJIbHOH IIOCKOCTH, YeM CUMTANOCh paHee. M3mene-
Hue pazmepoB u ¢opmel JIH Habmonaercs kak uist
c(hOKYCHUPOBAHHOW aHTCHHBI, TaK M NPU HAJTUYUHU
abeppammit (puc. 49). YMEHBIICHHE TEJIECHOTO yIIia,
3aHuMaeMoro JIH, oka3anoch TeM 3HaYUTEIbHEE, YeM
MEHbIIIE BBICOTA MCTOYHHKA W YeM JITMHHEE BOJHA,
TaKk 9TO HA IMHHBIX BOJIHAX BIMSHHUE ITyTaHUIIBI
Oyzer ropa3no ciabee, 4eM MPEAIIONAarajJock paHee.
Vet muppakunoHHBIX 3((HEKTOB MPUBOIUT TAKKE K
CyXKeHHI0 6e3a0eppalliOHHON 30HBI AaHTEHHBI BOIU3U
3eHuTa. [IpoBeneHa oneHka A0NIM JMHEMHOM U Kpy-
roBOI Mapa3uTHOW MOJSPU3ALUKU OT AHTEHHBI TPU
MOJEIMPOBAHUM TTpoxoxkaeHus yepe3 ee JIH mpots-
KEHHBIX HMCTOYHHMKOB BO BCEM paboueM Juana3zoHe
JunH BosiH PATAH—-600. Onenena o mapa3utHOM
JIMHENHOW MOJISIpU3alluY, CBSI3aHHOW C HECUMMETPH-
eit IH pynopoB B E— u H— mnockoctsax. Pacuets
[OKAa3aJi, YTO J10JI1 JMHEMHON Napa3uTHON MOJSpU-
3alid OT aHTECHHBI TIPH UCCIEAOBAHUAX (PIyKTyamnit
pemukroBoro ¢ona Ha PATAH-600 (mpoext “Koc-
MOJIOTHYECKHI TeH’) He mpeBbicHT 1% maxke mnpu
JIOCTATOYHO OOJIBIIMX BBIHOCAX MEPBUYHBIX 00Tyda-

A check of the state of the panel surfaces of the
North sector was performed, a new procedure to im-
prove the precision of surface adjustment is being
developed.

A new technique for the adjustment of the South
sector panels in radius, azimuth and position angle
was worked out, which, when applied, would reduce
essentially the adjustment time and make it possible
to adjust individual panels.

The bank of corrections for the leveling of the
South sector was partially updated. The position an-
gle corrections of Flat reflector were updated. Cali-
bration of position—angle screws of the North sector
was carried out. Thus, the kinematic corrections are
continuously updated, which improves appreciably
the reflecting surface quality of the radio telescope
antenna.

S.Ya. Golosova, V.I Zharov, V.F. Milenko,
E.K. Khilkova

COMPUTATION OF THE BEAM PATTERN
OF RATAN-600 IN INTENSITY AND POLARI-
ZATION WITH ALLOWANCE FOR DIF-
FRACTION EFFECTS

A cycle of calculations of the elements of the Muller
matrix, which connect the Stokes parameters at the
input and output of the antenna with allowance made
for the diffraction effects in the space between the
main and secondary mirrors is completed. Allowance
for the diffraction effects and also more correct pro-
vision for the vertical size of the panel permitted the
shape of beam pattern (BP) of the radio telescope to
be refined both in intensity and polarization. It was
shown that the power BPs of the radio telescope
(M;;) and the Muller matrix elements (Ms;, My;),
calculated with these effects allowed for, have a
smaller extent in the vertical plane than it was con-
sidered earlier. The variation in the size and shape is
observed both for the focused antenna and in the
presence of aberrations (Fig.49). The decrease in the
solid angle taken by the BP turned out to be the more
significant, the lower the source elevation and the
longer the wavelength; so the influence of confusion
will be then weaker than it was previously supposed.
Taking into account of the diffraction effects also
leads to the narrowing of the unaberration zone near
the zenith. An estimate was made of the proportion of
linear and circular stray polarization from the antenna
when modeling transit of extended sources across its
BP in the whole wavelength working range of
RATAN-600. The proportion of stray linear polariza-
tion associated with the asymmetry of the horns BP
in the E and H planes is estimated. Calculations
showed that the share of linear spurious polarization
from the antenna in investigating the microwave
background fluctuations at RATAN—600 (the project
“Cosmological Gene”) does not exceed 1% even at
large displacements of the primary feed from the fo-
cus, provided that the asymmetry of the horns BP in
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yarenei u3 Qokyca, ecnmu acummetpus JJH pynopos
B E— 1 H- miockoctsix cocraBut He Oonee 10%.

[IpoBeneHBI KOHTPOJIEHBIC U3MEPEHUS BEPTUKAIB-
HeIX JJH PATAH-600 ¢ mOMOIIBIO OMMOPHBIX TOYEY-
HBIX HCTOYHHKOB, KOTOPBIE IMOKa3alld OYE€HB XOpPO-
IIee COBMAJCHUE PACUCTHBIX U HKCHEPUMEHTAIBHBIX
JUarpaMM HampaBICHHOCTH BIDIOTH A0 ypoBHs 0.03
oT MakcumymMma J{H.

Co3gaHHas Ha OCHOBE YXE HMEIOMIUXCS TIPO-
rpamm, nporpamma pacuera nasyxmepHoit J[H PA-
TAH-600 moxeT ObITh TOJIE3HA MPU MOJEIMPOBa-
HUM TIIyOOKMX 0030poB. Xopoliee COBNajeHHE pe-
3yJIBTaTOB CYETa C IKCIICPUMEHTATHHBIMU JaHHBIMU
TIO3BOJIUT OCYIIECTBIISATH C €€ TIOMOIIBI0 OoJiee Tiry-
00KyI0 00pabOTKy MaHHBIX M “YUCTUTH 3aIHCH OT
CHIIBHBIX (DOHOBBIX MCTOYHHKOB, IIPOXOAIINX Yepe3
JH nanexo BHe ee ocu. PacdeTbl 31eMEHTOB MaTpH-
1161 Miomiepa Ipu IpeAeIbHBIX BEIHOCAX 00ITydaTens
u3 (GoKyca JalT MaTepuall, BAXKHBIA IPU KOHCTPYH-
poBaHUM (OKATBHBIX PEIIETOK W BBHIOOPE WX pa3Me-
POB.

E.K. Maiioposa

SKCHHEPUMEHTAJIBHOE UCCJIEJJOBAHUE
JAUATPAMMBI HAITPABJIEHHOCTH (IH)
PATAH-600

W3MepeHnsi MOTOKOB U PACMpe/eieHHil paIrHospKo-
CTHU NPOTSHHKEHHBIX KOCMUYECKHUX MCTOYHUKOB, 06pa—
00TKa NaHHBIX TIIyOOKHX O0030pOB M HCCIEIOBaHHE
AQHU30TPOIMU PEIUKTOBOrO (hOHA TPEOYIOT TOYHOrO
3Hanus [IH panmuoteneckona B GONBIIOM TENECHOM
yIiie 1 BO BCeM pabodueM Iuarna3oHe [UIMH BOJH.

B Tpex mmkimax HaOMIOAEHUI TOYEUHBIX OMOPHBIX
nctouHukoB (2001-2002 rr.) Obu1a MOAPOOHO HCCITe-
JoBaHa nuarpamma HampasieHHoctd (JJH) PATAH-
600 B mMpOKOM JaMara3oHe BBICOT M JUIMH BOJIH TPH
c(OKyCHPOBaHHOI aHTEHHE W MpPH HaM4MK abeppa-
nui. M3mepeHuss NpoBEAEHbI B JUAala3OHE JIMH
BOJIH OT 1.4 10 49 cM Ha BbICOTaX UCTOYHUKOB OT 10
1o 90°. B GoiblioM TelnecHOM yrie 1o 4 KB. Ipaj.
rnaBHbId Jenectok JIH usmepen no yposus 0.005 ot
MakcuMyMa. [lodydeHbl 3aBHCUMOCTH MaKCHMalb-
HbIX 3HaueHUd JIH B ropu3OHTANBHBIX CEYEHUSX OT
BEIMYMHBI BBIHOCA CEYCHHSI OTHOCHTEIBHO IICH-
TpanmpHOTO 10 BBIcOoTe, Fmax(AH). IIpoBeneno cpas-
HEHHE KPUBBIX MPOXOXKACHUS PATUOUCTOYHHUKOB Ye-
pe3 pasznuuHble ropu3oHTaNIbHbIE cedeHust JIH ¢ pac-
YETHBIMH KPUBBIMH, COOTBETCTBYIOIINMH 3THM CeUe-
HusM. Ilo OKCIICPUMEHTAJIbHBIM CCUCHUAM IMOCTPOC-
uel 1ByxmepHbie JIH PATAH-600 (puc. 50).

CpaBHEHHE pacYETHBIX W O3KCIEPUMEHTAIbHBIX
3aBucumMocreil Fmax(AH), a Taxoke KpUBBIX ITPOXOXK-
JICHUS] UCTOYHUKOB Yepe3 pas3IMYHbIe TOPU30HTAIIb-
Hble ceueHust [IH ¢ pacueTHbIMU KpUBBIMH, IOKA3aJ10
XOpolIee corjacue SKCIePUMEHTANBHBIX JaHHBIX H
Pe3yIBTaTOB pacyueTa 1o MporpaMMe, B KOTOPOH yUu-
TBIBAIOTCS MU pakimonnbie 3¢ hekTol B 30He Opene-
7 ¥ KOHEYHasi IIMPHWHA KOJbla TJIaBHOTO 3epKaia.

the E and H planes is no more than 10%.

Test measurements of vertical BPs of RATAN—
600 were conducted with the aid of reference point
sources, which showed very good agreement of the
computed and experimental beam patterns up to a
level of 0.03 of the maximum BP.

A program of computation of the two-dimensional
BP of RATAN-600 created on the basis of the pro-
grams already available may be useful in modeling of
deep surveys. The good agreement of the results of
calculations with the experimental data will make it
possible to realize with its help deeper processing of
data and “cleaning” records from background sources
passing across the BP far off its axis. Calculations of
the Muller matrix elements at ultimate displacements
of the feed cabin from the focus provide data impor-
tant for constructing focal gratings and choosing their
sizes.

E.K. Majorova

EXPERIMENTAL INVESTIGATION OF THE
BEAM PATTERN (BP) OF RATAN-600

Measurements of fluxes and distributions of radio
brightness of extended cosmic sources, reduction of
data of deep surveys and investigation of anisotropy
of the microwave background require accurate
knowledge of the BP of the radio telescope in a large
solid angle and in the whole working range of wave-
lengths.

In three cycles of observations of point sources
(2001-2002), a comprehensive study of the BP of
RATAN-600 was carried out in a wide range of ele-
vations and wavelengths with the focused antenna
and in the presence of aberrations. The measurements
were made in a wavelength range from 1.4 to 49 cm
at elevations of sources from 10 to 90°. In a large
solid angle, up to 4 sq.degr, the main lobe of the BP
is measured to a level of 0.005 of the maximum. Re-
lations between the maximum BP values in horizon-
tal sections and the value of the height displacement
of the section with respect to the central one,
Fmax(AH) were derived. A comparison of the curves
of transit of radio sources across different horizontal
sections with the computed curves corresponding to
these sections was made. From the experimental sec-
tions two-dimensional BPs of RATAN-600 were
constructed (Fig.50).

A comparison of the computed and experimental
relations Fmax(AH) and also the drift scans of
sources across different sections of the BP with the
calculated curves showed good agreement between
the experimental data and the results of calculations
on the program in which the diffraction effects in the
Fresnel zone and the finite ring width of the main
reflector were taken into account. When the antenna
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Puc. 49. JIH PATAH-600 ¢ unmencusnocmu (M;;) u nospusayusx (Msy, My;) na eonne 32 cm, paccuumantvie 8
OUDPaAKYUOHHOM RPUOTIUICEHUU C YHemOM 8ePMUKATLHO20 pasmepa wuma (a),

8 NPUOTUIICEHUU 2e0MEMPULECKOU ONMUKU C YUEMOM ePMUKATbHO20 pasmepa wuma (b),

U 8 NPUOTUIICEHUU 2e0MEMPULECKOU ORMUKY Oe3 yuema 8epmuKdIbHO20 pazmepa wuma (c),

npu choKycupo8aHHoU aumerHe (Cieéa), u npu NONepeyHoM 8blHoce obayuamens uz gpoxkyca S (cnpasa).
Mampuunsie snemenmor M;;, My, My Hopmuposanwt k M, (0,0), yugppamu 0b60o3naueHvl ux MaxcumaivbHvie 3Have-
nus. M3opomur M nposedenvt ¢ waeom 0.1. Hzogpomer M3, nposedenvt ¢ wiazom 0.01 (Ax =0) u ¢ wazom 0.005
(Ax = 52). Hzodpomer My; npogedenswt ¢ wazom 0.013 (Ax =0) u ¢ wazom 0.007 (Ax = 51). Ceemnvle obracmu co-
0MEEemCmeyIon NOIONCUMENbHbIM 3HaueHusiM My, u My, memuble — ompuyamenbHbim.

Fig.49. The BPs of RATAN-600 in intensity (M;;) and polarizations (M3, My;) at the 32 cm wavelength computed
in a diffraction approximation with the panel size allowed for (a),

in a geometrical optics approximation with taking account of the vertical panel size (b),

and in a geometrical optics approximation with no allowance for the vertical panel size (c),

with the focused antenna (left) and with a feed cabin transverse displacement from the focus of SA (right).

The matrix elements M;;, M3, My are normalized to M;; (0,0), the numbers denote their maximum values. The
isophotes M;; are drawn with the step 0.1. The isophotes M3, are plotted with the step 0.01 (Ax =0) and with the
step of 0.005 (Ax = 5). The isophotes My; are plotted with the step of 0.013 (Ax = 0) and 0.007 (Ax = 54). The
light areas correspond to positive values of M3, and My, the black regions — to negative values .

=10 |

Puc. 50. Oxcnepumenmanvuuie ogyxmeprnuvie JJH PATAH-600 na eonne 7.6 cm Ha pasnuix gvicomax H.

Fig.50. The experimental two—dimensional BPs of RATAN-600 at the 7.6 cm wavelength at different elevations H.
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[Ipn xopomieM COCTOSHMM AHTEHHBI SKCHEPHMEH-
TaJIbHBIE U pacyeTHBIE KPUBBIE COBIIA/IAIOT IO YPOBHSA
0.005-0.01 ot makcumyma JIH. Beuto mokasaHo, 4to
IpU BO3HMKHOBCHHWH OIMIMOOK B YCTaHOBKE OTpa-
JKAFOIIUX 3JIEMEHTOB TJIABHOTO 3€pKaJia M0 yIIIy Mec-
Ta cTpykTypa [IH Ha manekux ce4eHHsIX MOXKET Cy-
IIECTBEHHO M3MEHHUTHCS Kak IO (opmMe, Tak U TI0
aMIUTUTyZAE. Y4eT TaKuxX OmHOOK BaykeH IpH o0pa-
60TKe 3ammceil TITy0oKHX 0030pOB M UX “UUCTKH OT
SPKUX BHEOCEBBIX (POHOBBIX MCTOYHHKOB, ITPOXOJIs-
mmx yepes panekue ceuenus J|H, ocobenHo npu Ha-
OJto/IeHHSX Ha KOPOTKUX BOJIHAX.

C NOMOIIBIO CpaBHEHHS KPHBBIX IPOXOKACHHS
JIyHBI Ha KOpPOTKHMX BOJHAaX M CBEPTOK JBYXMEPHOU
pacuetHoit JIH ¢ paBHOMepHbIM auckoM JlyHbI one-
HeHa ommbka ycraHoBku s1emeHToB PATAH-600.
Ona cocraBuna 0.55+0.05 mm.

IIpoBenennsie u3mepenus JH nosBosmnu mpose-
PUTH TOYHOCTH HOBOTO pacyera /IH u BBISIBUTH Bax-
HbIe 9 PeKThI, KOTOphIE BIUAIOT HA MoBeAeHue JJH u
ee CTaOMIBbHOCTh BO BpeMeHHU. [Ipu HamIe)KHOM auar-
HOCTHKE COCTOSHMSI aHTEHHbI paJHOTENIECKONa pe-
AJIbHBIC OIJ_II/I6KI/I YCTaHOBKM aHTCHHbBI MOT'YT 6bIT])
yurteHsl B pacyere JTH.

E K. Martioposa, C.A. Tpywkun

CUCTEMA ABTOMATU3UPOBAHHOI'O
VIPABJIEHUSI AHTEHHOM

C uCroJib30BaHUEM CHCTEMbI aBTOMATH3UPOBAHHOTO
ynpasnenust B 2001-2002 rr. BbimosHeHo Oonee 40
ThICAY YCTAHOBOK IJIaBHOro otpaxarens PATAH-
600 s mpoBeneHHMs HaAOIONEHMH, cO cpenHen
IUIOTHOCTBIO 55 YCTaHOBOK (HAOJIIOAEHMH) B CYTKH.
[Torepn HaOIIOOATENBEHOTO BPEMEHH H3-32 OTKa30B
CHUCTEMBI B cpenHeMm cocraBisitor meHee 0.3% u B
OCHOBHOM CBSI3aHBI CO COOSIMM TIHTAlOLICH CETH.
Yuciio 0TKa30B nepudepuitHOro 3J1eKTpoodopyoBa-
HHS aHTEHHbI HaXOJHUTCSl Ha YpOBHE 1-TO oTpaxkaro-
IIETO 3JI€MEHTa 3a CYTKH u3 560 HCHONb3yeMBIX B
HETPEPHIBHOM PEKUME PabOThI 3JICMEHTOB. B aBry-
cte 2002 r. mpou3oIlIa TOBOJIBHO KpYyNHas aBapus
cucreMbl ynpasieHus. [IpsMble HEOHOKpATHBIE I10-
NajJaHusi MOJIHMM B METAUIOKOHCTPYKIMH OTpa-
JKAIOIIUX 3JICMEHTOB BBIBEIHM W3 CTpost Ooiee 70%
3JIEKTPOHHOTO 00OpPYJOBaHMS CHCTEMBI YIIPABICHHSA
IOxnHoro n 3anmamHoro cexTopoB u Ilmockoro otpa-
JKaTellsl TeNeCKoNa. 3a JIB€ HEeJEIH ITOCIEICTBUS aBa-
puH OBUTH yCTpaHEHHI.

C wmons 2000 1. mo apryct 2001 T. BBITOTHEHBI
paboTHl MO CO3IaHUIO HOBOW CHCTEMBI YIIPaBJICHUS
IInockum oTpakaTeneM. ApPXUTEKTypa CHCTEMBI B
obmux yeprax ocranachk mpexHed. OpHako, 3a cyer
NPUMEHEHUS COBPEMEHHOr0 O00OpYHOBaHUs, 3Je-
MEHTHOH 0a3bl, IPOrpaMMHOT0 OOEcCIedYeH s, a TaK-
)K€ 33 CYET MHOXKECTBA OPUTHHAIBHBIX MHXECHEPHBIX
pelIeHnii B UTOTE IMOJyYHIach KaueCTBEHHO Jpyrast
cucTeMa ympaBleHHs. 3a MOJITOpa Toja €€ UCIIOJb-

is in good conditions, the experimental and calculated
curves show a good fit up to a level of 0.005 to 0.01
of the maximum BP. It was shown that with the ap-
pearance of errors in setting the main reflector panels
in position angle, the structure of the BP at far sec-
tions may change both in the shape and in the ampli-
tude. Allowance for these errors is of importance in
the reduction of records of deep surveys, and their
“cleaning” from bright off-axis background sources
passing across far sections of the BP, especially at
short wavelengths.

By means of comparison of the drift scans of the
Moon at short wavelengths and convolution of the
two-dimensional calculated BP with the homogene-
ous disk of the Moon the estimate was made of the
error in setting the RATAN-600 panels. It was
0.55+0.05 mm.

The BP measurements performed made it possible
to check the accuracy of the new calculation of the
beam pattern and reveal important effects that influ-
ence the BP behavior and its time stability. With reli-
able diagnostics of the state of the radio telescope
antenna the actual errors in antenna setting can be
allowed for in the BP calculations.

E.K. Majorova, S.A. Trushkin

THE ANTENNA AUTOMATIC CONTROL
SYSTEM

Using the automatic control system in 2001-2002,
more than 40 thousand settings of the main reflector
of RATAN-600 were performed to conduct observa-
tions, with a mean density of 55 settings (observa-
tions) every 24 hours. The average observational time
losses due to failures of the system were less than
0.3% and were mainly connected with malfunctions
in power supply. The number of daily failures of the
peripheral electric equipment of the antenna is at a
level of 1 panel out of 560 ones used in continuous
operation. In 2002 August rather a serious breakdown
of the system. Direct repeated lightning hits in metal
constructions of reflecting elements put out of opera-
tion more than 70% of the electronic facilities of the
control system of the South and West sector and of
the flat reflector of the telescope. The aftereffects of
the breakdown were removed during a fortnight.

From June, 2000 to August, 2001 work on the
creation of a new control system of the Flat reflector
was accomplished. In general, the architecture of the
system remained the same. However, due to applica-
tion of modern equipment, element base, software
and a number of unique designs we have got a quali-
tatively new control system. For a year and a half of
its usage of over 14 thousand observations were con-
ducted. The losses caused by failures of the system
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30BaHUS TpOBesieHO Ooisiee 14 ThICSY HaOIIOACHUH.
[Torepn u3-3a 0TKA30B CHCTEMBI (MCKIIOYas aBapuIo
rocse Tpo3bl) W u3-3a COOEB NHTAHUS IOJIHOCTHIO
OTCYTCTBYIOT. PaboTaeT cuctemMa B HEHPEPHIBHOM
pexuMe, 0e3 TOCTOSHHOTO KOHTPOJSI CO CTOPOHBI
CMEHHBIX omneparopoB. lmeercs pexuM MpPSIMOro
JOCTymna HabmrojaTendeld K pecypcaM aHTEHHBI, T.€.
MPaKTUUYECKH BCE JCUCTBUS IO MOJrOTOBKE 3aJlaHUN
U M0 YNPaBJICHUIO aHTEHHOW BBITIOJIHSIOTCS HaOI0-
JlaTesieM ¢ ero pabouero Mecra.

B 2002 r. 3aBepuieHbl MHOTOJETHHE PAabOTHI MO
MOJICpPHU3AINH 000PYIOBAHUS “‘aHATOTOBOW JIMHHUU
ACY, oTBevaronieii B OOJBIIONH CTENEHH 3a JOCTO-
BEPHOCTb W TOYHOCTb YCTaHOBKM OTpakarolueil Io-
BEPXHOCTH. BhInonHeHa pa3paboTKa M N3rOTOBICHO
16 KOMIIJIEKTOB HOBOH ammapaTypbl H3MEpPEeHHs IO-
JIOXKEHHUST OTPAKAIOIIUX 3JIEMEHTOB aHTEHHBI. [lpm
CO3JJaHUU HOBOTO IPOTPaMMHOTO OOecredeHHs J0-
6aBJIEHBI MPOTPAMMBI YCTAHOBKH ILIOCKOTO OTpaXka-
TeJIsl, YJy4IlIeH aJITOPUTM AWCIIETYEpU3alny HaOIIo-
JIeHUH, 3a10)keHa 0a3a BCTPOEGHHOTO cueTa d(peMepus
ConHua ¥ IJ1aHeT, JeTaJbHO PACCMOTPEHB! BapUAHTHI
HUHTETpalu CpCACTB NOATOTOBKH AaHHBIX IJId CHUC-
TeM cOopa U ynpaBJIeHHs] aHTCHHOM.

I'.B. Kexkanuc

MHOT'OA3ZUMYTAJIbHBIA  PEXHM  HA-
BJAIOJEHUI HA IO)KHOM CEKTOPE PA-
TAH-600 C IIEPUCKOIIMYECKHUM OTPA-
KATEJIEM

HecmoTps Ha HaimuWe B MHpe MHOTHX HOBBIX DPa-
JUoacTpoOHOMHYeCKHX HHCTpyMeHToB, PATAH-600
HMMEET CBOIO JIOCTOMHYIO HUUIIY MNpU LIMPOKOAHANa-
30HHBIX U MHOI'OBOJIHOBBIX HCCJICJOBAHUAX U3JTyUC-
Husi paguouctouHukoB. PATAH-600 kak panuote-
JiecKoIn pedUIEKTOPHOTO THIA 00JIalaeT psiioM Ipe-
MMYILECTB, AIOMIUX €My BO3MOXXHOCTh KOHKYpPHPO-
BaTh C COBPEMEHHBIMH KPYITHBIMH AHTCHHBIMH CHC-
TeMamM# (CYIIECTBYIOIIUMH W TPOCKTHPYEMBIMH).
Jro:

® [IOJlyYCHHE MIHOBEHHBIX CHEKTPOB PaAHOHCTOY-

HUKOB B ITMPOKOM JHAIa30HE BOJH;
® BBICOKAs YyBCTBUTEIBHOCTh IPU M3MEPEHHUH Ma-
JIBIX CTENIEHENH MoJiApUu3aliu;

e  QOJIBIION JUHAMUYCCKUH THUATa30H.

JloGaBieHne K 3TOMY BO3MOXKHOCTH CO3IaHHsI MHO-
TOBOJIHOBBIX JIBYXMEPHBIX M300paK€HHH M aHaIu3a
BPEMEHHBIX H3MEHEHHH 3HAYMTENFHO paCIIHpSET
00yacTe mcciIeoBaHU OBICTPOIIEPEMEHHBIX Pallno-
HUCTOYHHKOB, ITyJIBCAPOB, COJTHEYHOH aTMoc(epbl U
ap.
B teuenune 2001-2002 rr. peain30BaHO BHEAPEHUE
B PETyJSIPHYIO 3KCIDTyaTallMI0 HOBOTO DPEXHMMa Ha-
OmroneHnit B aHTeHHOUW cucteMe FOKHBIN CekTop ¢
Ilepuckonuyeckum oTpaxkateneM. B ocHOBe pexuma
JIGKUT YCTaHOBKA BCEM AHTEHHON CHUCTEMBl B BbI-
OpanHblii azumyT. [Ipu 3TOM KONM4ecTBO HabmoJe-
HUI onpeensieTcss CKOPOCThIO MEPECTAHOBKU B Oue-

(except for the breakdown after the thunderstorm)
and due to the malfunction of power supply were
absent altogether. The system operates in a continu-
ous mode without permanent checking by operators.
Direct access of observers is available to the antenna
resources, i.e. all actions for job preparation and an-
tenna control are fulfilled by the observer from ones
work place.

In 2002 the work of many years on updating the
equipment of the “analog line” of the ACS largely
responsible for the reliability and precision of setting
the reflecting surface was accomplished. 16 sets of
new equipment for measuring the position of the an-
tenna reflecting panels were worked out and made.
When creating new software special programs for the
Flat reflector setting were added, the algorithm of
dispatchering observations was upgraded, the founda-
tions for the built in calculation of ephemerides of the
Sun and planets was laid, variants of integration of
the means of data preparation for the systems of ac-
cumulation and antenna control were considered in
detail.

G.V. Zhekanis

MULTIAZIMUTHAL MODE OF OBSERVA-
TIONS AT THE SOUTH SECTOR OF RATAN-
600 WITH THE PERISCOPIC REFLECTOR

Despite the presence of numerous new radio astron-
omy instruments, RATAN-600 has an advantage of
its own in wide-range and multifrequency study of
radio sources radiation. RATAN-600 as a reflector
type radio telescope has some advantages competi-
tive with modern big antenna systems (available and
being designed).

They are as follows:

e obtaining of instantaneous spectra of radio
sources in a wide wavelength range;

¢ high sensitivity in measuring polarization of low
degrees;

e large dynamical range;

Addition to this of a possibility of creation of multi-

frequency two—dimensional images and analysis of

time variations widens considerably the region of

investigations of fast variable radio sources, pulsars,

solar atmosphere and others.

A new mode of observations with the antenna sys-
tem South sector in conjunction with the Periscopic
reflector was put into regular operation in 2001-
2002. The mode is based on the setting of the whole
antenna system in the chosen azimuth. Here the num-
ber of observations is determined by the rate of reset-
ting to the next azimuth. The first tests were carried
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penHo#t azumyT. [lepBble HcnbITaHNs OBLIM IPOBE/Ie-

HBl C MOMOUIBIO COJIHEYHOTO aIllapaTypHOro KOM-

TUIeKCa, KOTOpBIH Haxomurcsi B cucreme HOkHOTO

cekropa ¢ IlepuckonoM. Mel npeACTaBIIEM pPE3YJIb-

TaThl, MOJyIECHHBIE P MHOTOBOJIHOBBIX a3WMYyTallb-

HbeIX HaOmogeHusx Comnana. [Ipu kaxmom HabmrOmE-

HUM B a3UMyTax MPOBOIATCS CIEAYIOIIUE IPOLELy-

pBI:

e yCcTaHOBKa oOiydaTens 3 B 3aJaHHBIA a3UMYT C
MIOMOLIBIO BBICOKOTOYHOT'O U(POBOT0 MPUBOJA C
TOYHOCTBIO 1 MM,

e ycraHoBka mnapaboibl IOxHOro cexropa ¢ Bep-
IIMHOM B JAHHOM a3UMYTe,

e ycraHoBka [lmockoro otpakarenss Ha BBICOTY
JTAHHOTO PaJIMOMCTOYHHKA.

Bce »1tn npoueayps! ObUTH OTIIAXKEHBI B XOA€ MHO-
TOKPATHBIX CEpHH a3UMyTaIbHBIX HAOMIONEHWI W B
HACTOSAIIEE BPEMsl JOCTHTHYTHI CIEAYIOLIME IIapa-
METpBI:
® MHUHHMAJbHBIM BpEMEHHOW WHTEpBall (paspelie-

HHE) MEXIy HaOII0ICHUSMH COCTABISIET 4 MUH.,
® IMTENILHOCTH HAOIIOIeHU! paBHa 4 Jacam,

® UHTEPBAI a3UMYTAJIbHBIX YIJIOB COCTAaBIISIET OT
+30° mo —30°.

[IpuBeeHHBIE HOBBIE TApaMETPBI PAAUOTEIECKOIIA
mo3BoJsroT npeBpatute PATAH-600 u3 TpaH3uTHO-
TO MHCTPYMEHTA B TOYHBIH MHCTPYMEHT JUISl H3yde-
HUS KOJIeOaTEeNbHBIX XapaKTEPHCTHK PaJnONCTOYHH-
KOB M IIPOBOANUTH UX MHOTOBOJIHOBOE KapTorpadupo-
BaHHE.

Ha puc. 51 u 52 mpencraBieHsl pa3paboTaHHas
npoleaypa azuMyTalbHOTO KapTorpadHupoBaHHs Ha
OCHOBE pa3BOpOTa AMarpaMMbl paguoTesecKona B
TCUCHHUC OHA WU MPUMEP pC€aln3allui asuMyTaJIbHOI'O
KapTorpaupoBaHusl HA MHOTHX BOJHAaX C IPHMEHe-
HHEM CIIEKTPAJIbHOTO COJTHEYHOT0 KOMILIEKCa.

H3yyenune mepeMeHHbIX 00beKTOB. MeTOJl MHOTO-
KPaTHBIX a3MMYTAJIbHBIX HAOJIOACHUH, peaan30BaH-
HBI B aHTeHHOU cucteme FOxHoro cexropa ¢ [lepu-
CKOIIOM, OKasajicsi BecbMa TO4HbIM. CoBmajneHne
ckaHoB nucka CoJiHIIa B MHTEHCUBHOCTH (puc. 53) 3a
4 yaca HaOJIOIEHMH TMOKazano pa3dopoc aMILIMTY-
HBIX 3HAYeHHUI He Oosiee 1%. DTO OTKpHIBAET BO3-
MOXHOCTH ITPOBOAWUTH TOHKHUC HU3MEPCHUSA OCHUILIA-
KA paTvou3IIydeHns] MarHuTocepsl akTUBHOM 00-
JacTH OJHOBPEMEHHO Ha MHOTMX BOJHAX CM—
IuanasoHa. TakuM o0pa3oM, CTaHOBHUTCS BO3MOXK-
HbIM MpOCIIeXHUBaTh NpoxoxaecHue MI'JI-BonH ot
(otocdeprl kK KOpOHE W OTKPBHITH HOBOE HaIlpaBie-
HUE — PaIUOTE€INOCEHCMOIIOTHIO.

AxTuBHas ob6iactb AR 9866 Ha puc. 53 umeer nBa
spkux uctoynnka 1 w 2. s ucrounuka 2 (Gosee
CTaOMJIBHOTO) MPOBEICHBI MPOLELYPHl BBIYMTAHUS
crniokoiiHoro CoJiHIIa U MOCTPOEHBI KPHUBbIE Kojeba-
HU MHTCHCUBHOCTH PaJUOUCTOYHUKA (pHUC. 54, cie-
Ba BBEPXY) Ha IATH BOJHAX CM—JHAla3oHa U B Kpy-
roBoii nossipuzanuu (mapamerp Crokca V) (puc. 54,
cieBa BHH3Y). Bunnbl koneOaHus, BeiiBleT—aHamn3
KOTOPBIX PUBECH Ha PUCYHKe crpaBa. HagexHo

out with the aid of the solar instrumental complex,
which is incorporated in the South sector system with
the Periscope. We present the results obtained in mul-
tifrequency azimuth observations of the Sun. To con-
duct each observations in the azimuth, the following
procedures are performed:

e setting of the feed cabin No.3 in the specified
azimuth with the aid of a high precision digital
drive with an accuracy of 1 mm;

e setting the top point of the South sector parabola
in the given azimuth;

o sectting the Flat reflector for the elevation of a
given source.

All these procedures were tuned up in the course of
repeated series of azimuth observations and at the
present time the following parameters have been
achieved:

e the minimum time interval (resolution) between
observations is 4 min;

e the duration of observations is 4 hours;

e the interval of azimuth angles is from +30°to —
30°.

The new parameters of the radio telescope trans-
form RATAN-600 from a transit instrument to a pre-
cision tool for studying fluctuation characteristics of
radio sources and carrying out their multifrequency

mapping.

Fig.51 and 52 present the developed procedure of
azimuth mapping on the basis of turning the beam
pattern of the radio telescope during a day and the ex-
ample of realization of azimuth mapping at numerous
wavelengths using by the spectral solar complex.

Study of variable objects. The method of repeated
azimuth observations implemented in the antenna
system of the South sector with the Periscope, turned
to be very accurate. The fit of the scans of the disk of
the Sun in intensity (Fig.53) during 4 hours of
observations showed a scatter of amplitude values not
more than 1%. This opens up new possibilities for
making fine measurements of oscillations of radio
emission from the magnetosphere of an active region
at many wavelengths of the centimeter range at the
same time. Thus, it becomes possible to trace the
passage of MHD waves from the photosphere to the
corona and give a new line of investigations —
radiohelioseismology.

The active region AR9866 in Fig.53 has two bright
sources, 1 and 2. For source 2 (more stable) proce-
dures of subtraction of the quiet Sun were performed
and the curves of intensity oscillations of the radio
source were plotted (Fig.54, upper left) at five wave-
lengths of the cm range and the Stokes parameter V
of circular polarization (Fig.54, bottom left). The
oscillations can be seen whose wavelet analysis is
presented in the figure on the right. Oscillations with
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Puc. 51. Ilpoyedyper asumymanbHo20 Kapmoepagupoeatusi.

a,b)oonomepnvie ckanvl 8ce2o Oucka u omoenbHoU akmusHou oonacmu, c) "epasnaa" 2D-xapma; d)oonomepnas
IH ona kongpueypayuu “FOe+Ilepuckon” PATAH-600; e) cunmeszupogannasn 2D J{H; f) uucmas 2D JIH; g) oc-
MAmKy om blYUMAHUA UCMOYHUKO8 U3 "epsasnou” kapmel (residuals);, cmanoapmuoe omKiOHeHUe cocmasiiem
1.5% om maxcumyma ucxoouoii kapmul, h) uucmasa 2D—xapma Connya.

Fig.51. Procedures of azimuth mapping. a, b) one-dimensional scans of the entire disk and an individual active
region; c) "dirty" 2D map, d) one-dimensional BP for the system “South + Periscope” of RATAN-600; e) synthe-
sized 2D BP; f) clean 2D BP; g) residuals of subtraction of sources from the "dirty" map, the standard deviation is
1.5% of the maximum of the original map, h) clean 2D map of the Sun.

Puc.52 Kapmoepaguposanue axmusnoti ooracmu na Connye na 10 onunax sonn (2.24, 2.32, 2.90, 3.21, 3.83, 4.32,
4.93,6.06, 7.5 u 8.96 cm) ¢ ucnoavzosanuem kongueypayuu “FOe+Ilepuckon” PATAH-600.

Fig.52. Mapping of an active region on the Sun at 10 wavelengths (2.24, 2.32, 2.90, 3.21, 3.83, 4.32, 4.96, 6.06,
7.5 and 8.96 cm) at the system South +Periscope of RATAN-600.
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¢uxcupyrotes konebanus ¢ nepuogamu 50 u 20 mu-
HYT, IPUPOAY KOTOPBIX €I1e NPEJACTOUT U3yUUTh.

B.M. bocoo, ['H. Kexanuc, M.I. Muncanues
C.X. Toxuyxosa

RATAN-600 scans (I, V) A=3.21 am
7:22 -11:22 UT, 15/03/2002
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periods of 50 and 20 minutes are reliably found, the
nature of which is to be studied.

V.M. Bogod, G.N. Zhekanis, M.G. Mingaliev,
S.H. Tokhchukova

Puc.53. Coemewgenue 61 cxana Conrnya, nonyuenHoz2o
15 mapma 2002 2. 6 unmencueHocmu u Kpy2080ul
nonspuzayuu. Brusy npusedena macnumozspamma
akmusHoui oonacmu AR 9866 no oannvim MDI cnym-
nuxa SOHO.

Fig.53. Superposition of 61 Sun scans obtained on
2002 March 15 in intensity and circular polarization.
A magnetogram of the active region AR 9866 from
the MDI data of the SOHO satellites is presented at
the bottom.

Wavelet spectrum (Magnitude)

Time.l[min]

Puc. 54. Ananusz xonebanuii paduoucmoynurxa akmusrou ooracmu. Cneea npedcmasienvl KoiebamenbHble XapakK-
MePUCMUKU AKMUBHOU 00IACMU 8 UHMEHCUBHOCTU (88ePXY) U Kpyeogotl nonapusayuu (erusy). Cnpasa — getienem
aHanu3z KoNeOaHull 6 KAHANAX NOAAPUSAYUU 8 WIKATIE NEPUOO-BDEMSL.

Fig. 54. Analysis of radio source oscillations of active region. Left — oscillation characteristics of the active region
in intensity (top) and circular polarization (bottom). Right — wavelet analysis of oscillations in the polarization

channels on the scale period—time.
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BAHK HABJIOJATEJBHBIX JAHHBIX
PATAH-600 (ODA-R)

3aBepIIeHBl BCe OCHOBHEBIE pabOTHl MO 3-JeTHEMY
MIPOEKTY CO3AaHMsS WHTETPUPOBAHHOM HH(pOpMAIH-
OHHOM CHCTEMBI paguoTeneckomna. Pazpaborana, BHe-
JpeHa U COIPOBOXKIAETCS MepBasi BepcHs OaHKa Ha-
omonarenpabix ganHeix ODA-R (Observational Da-
ta Archive — RATAN-600), koTtopasi BK/IIOUYCHA B
KPYIJIOCYTOYHBIN HAOJFOIATENbHBIN LUK TEJIECKOIIA.
Co3/1aHHbIl 0aHK JaHHBIX SIBISIETCSl MYJIbTHOa30BOM
pacrpezneneHHoil MH(POPMAIMOHHOW CHCTEMOii, Ko-
TOopass 00ecCIe4YrMBaeT HAKOIUIEHHE B PEXUME ‘‘On—
line” pesynbraroB Bcex npoBoxmmbix Ha PATAH-
600 acTpou3MUECKIX SKCIEPUMEHTOB, IOJITOCPOU-
HOE XpaHEHHE BCETro MOJYYEHHOTO YHHUKAIBHOTO Ma-
Tepuaja W aBTOMAaTU3MPOBAHHBIN IOCTYN acTPOHO-
MOB K apxuBHbIM maHHbIM (http://rain.sao.ru/ODA—
R). Cucrema opmeHTHpOBaHAa Ha pPa3IMYHBIC THUITBI
CTaHAAPTU30BAaHHBIX PAIMOJAHHBIX, COOTBETCTBYIO-
e OTACIbHBIM paszenam 6anka ODA-R (ta6i. 8).

[TocTosiHHO pacuIMPSIIOLIAscs OCHOBHAsl apXWUBHas
6a3za (b/) pasmemaercs Ha ToMax ontudeckux CD—
R, a ee pe3nnieHTHAs YacTh — HAa )KECTKUX MarHUTHBIX
JICKax, OopraHu3oBaHHbIX B Buae RAID-—maccuBa.
JononautensHble cripaBoynble 6a3bl qanHbIX (CB/I)
WCTIONB3YIOTCS JUIS ONTHUMHU3AIMN JOCTYTNA K apXHB-
HOHN MH(pOPMAIUH 110 KJIIOUYEBBIM ITapaMeTpaM.

Tabmuma 8. Paznensr 6anka ODA-R.

BANK OF OBSERVATIONAL DATA OF THE
RADIO TELESCOPE RATAN-600 (ODA-R)

Basic work of the 3-year project on creation of the
radio telescope integrated information system was
completed. As a result, the first version of ODA-R
(Observational Data Archive — RATAN-600) was
designed, promoted and is accompanied. It was intro-
duced into the telescope round—clock observational
cycle. The created bank is a multibase distributed
information system providing the on—line accumula-
tion of the results of all astrophysical experiments
fulfilled with RATAN-600, the long—term storage of
all of unique data and the automatic access of as-
tronomers to archived data (http://rain.sao.ru/ODA—
R). The system is oriented to different types of stan-
dard radio data corresponding to separate divisions of
ODA-R (Table 8).

The main archival base (Data Base), which is per-
manently expanding, is located on volumes of optical
CD-R, and its residential part is in the hard disks
organized in the manner of a RAID array. Additional
supplemental data bases (SDB) are used to optimize
the access to the archival information by key parame-
ters.

Table 8 Divisions of ODA-R.

Rr (Continuum) paauoMeTpbl KOHTHUHYYMa continuum radiometers
(obmyuatemu N 1, 5, 6) (feed cabin N 1, 5, 6)

Ry (Radiolines) PaanoCIeKTPOMETPUUECKHUM radiospectrometer complex
KoMmrieke (oomydarens N 2) (feed cabin N 2)

Rs (PAS) MaHOPAaMHBIN aHAJIH3aTOp CIIEKTpa panoramic spectrum analyzer
(Comaue, oorygatens N 3) (The Sun, feed cabin N 3)

ODA-R o¢yukimonupyer B cpege OC Linux Red
Hat 6.2 mox ympaBneHneM MEHTPaIbHOTO apXUBHOTO
cepBepa paJuoTenecKona oda.ratan.sao.ru. 3epKaib-
Hasg konus baHka JaHHBIX TOAACPKMUBACTCA apXUB-
HelM cepBepoM II PATAH-600 rain.sao.ru, u paz-
MeuieHa B HixHem Apxbize.

Ha 1.01.2003 r. cocTosiHUE CUCTEMBI XapaKTepHU3y-
eTcsl CIIelyIOIMMH TapaMeTpaMHu:

BPEMEHHOW apXWBHBII HHTEPBAI 25 JIeT,

ypciio Habmoaenuit 167860,

00wveM ocHoBHOM apxuBHOH B] 27.9 Gb,

00wem crpaBounoii b1 0.7 Gb,

yucyo 3anuceii B CBJ] ~56 MiH.

Ha puc. 55 npuBenena cpaBHUTENbHASA CTATUCTUKA
o 3—M pasnenam banka ODA-R: 00beMbl OCHOBHBIX
apXUBHBIX 0a3 U uncio HabmoeHui. B pamkax npo-
exta ODA—-R Obun oTpecTaBpUpOBaHbI M BKITIOUECHBI
B COOTBETCTBYIOIIME PA3JIeIIbl CHCTEMBI IaHHBIE
~ 38000 Habmonenmii 3a mepuoy 1978-1995 rr. (18
7eT) 00beMoM okoJio 2 Gb.

ODA-R operates in the Linux Red Hat 6.2 opera-
tional system under the control of the central archival
server of the radio telescope oda.ratan.sao.ru. The
mirror copy of the Bank is supported by the archival
server II of RATAN-600 rain.sao.ru located in
Nizhnij Arkhyz.

At the date of 1.01.2003 the system is exemplified
by the following parameters:

archival time interval 25 years,

number of observations 167860,

size of main archival DB 27.9 Gb,

size of supplemental DB 0.7 Gb,

number of records in SDB 56 min.

Fig. 55 adduces a comparative statistics for 3 divi-
sions of ODA-R: sizes of main archival bases and the
number of observations. In the context of the ODA-R
project the data of ~ 38000 observations over the
period of 1978-1995 (18 years) of size of 2 Gb were
revived and included into corresponding divisions of
the system.
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Ha ocHoBe co3pmannoro 0anka gaHHeix PATAH-
600 dopmupyroTCs pazHOOOPAa3HBIC TEMATUYCCKUE
pabourie apXWBEI, CBI3aHHBIC C OTACIHHBIME HAOJIO-
JIATeIbHBIMH MIPOTPAMMAMHU MM UX THUIAMH, 00BEK-
TaMH WM HMX KJIaCCaMH, a TAKXKE JINYHBIC APXUBBI
paaroacTpOHOMOB.

B.K. Kononos, C.B. Ilasnos, M.I'. Munzanues, O.B.
Bepxooanos, E.K. Huocenvckas, H.B. Xybuesa

Ipu noodeporcke epanma PODOU 99-07-90296.
Onybauxosano 6 Bull. Spec. Astrophys. Obs., 2002,
N 53,131

Using the created database of RATAN-600, dif-
ferent working topic archives are generated, which
are related to separate observational programs or their
types, objects or their classes, and also personal ar-
chives of radio astronomers.

V.K. Kononov, S.V. Paviov, M.G. Mingaliev, O.V.
Verkhodanov, E.K. Nizhelskaya, N.V.Khubieva.
Under support of RFBR grant 99-07-90296.
Published in Bull. Spec. Astrophys. Obs., 2002, N 53,
131.

RATAN-600 Databank ODA-R 01.01.2003
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Puc. 55. Cpasnumenvhas cmamucmuxa no pazoenam banka ODA—R.

Fig.55 Comparative statistics of ODA-R divisions.

BOJIBILIOM IYJKOBCKUMN
PAJIMOTEJIECKOII B 2002 TOLY

Bonpmoi mynkosckuii paguoreneckon (BITP) pabo-
TaeT B PEKUME CIYXKOBbI MCCIEAOBAHUS PaJUOU3ITY-
yeHusi CoJIHIA C BBICOKMM ITPOCTPAHCTBEHHBIM pa3-
pemenneM ¢ 1963 r. KonmndectBo nuelt HaOmoqeHAN
B roxy cocraBisier He Menee 300. C 1984 r. BIIP
pabortan 0e3 IOCTHPOBKH. B 3TOT mepmon TOYHOCTH
MOBEPXHOCTH TJIABHOT'O OTPAXKaTEJsl U TOPU30HTUPO-
BaHMs OOJTyuaTelisi OLIEHUBAJIACh TOJBKO MO U3MeEpe-
HUSIM MHTETPATbHON IUIOTHOCTH MOTOKA H3JIyYEHUS
aKTHBHBIX oOxacteil Ha CoJHLE IyTeM SMHU301HYe-
CKOT'O COIIOCTaBJIEHHS C HE3aBUCHMBIMU M3MEPEHHS-
MU Ha Ipyrux uHcTpymeHrtax. [locnennee conocras-
nenne HaOmoaenuit Ha BIIP u PATAH-600 B dep-
pane 2002 r. nokasano, 4TO U3MEPEHUsI Ha 3TUX UH-
CTPYMEHTaX COBHAJAIOT C TOUHOCTBIO ~ 25%.
[omaomacmtabHas roctupoBka BIIP Opura mpose-
IeHa reoxesndeckuM metronoM B urose 2002 r. b
OIIpEJICTICHbl HOBBIE MECTAa HYJICH IIKaJl ILIUTOB II0
BCEM TPeM KoopauHaTaM. PacxoxieHus co cTapbIMu
MONPaBKaMH HE HOCHIIM CHCTEMAaTHYECKOIO XapaKTe-
pa. KadecTBo IOCTHPOBKHM B LIEJIOM OLIEHHBAJIOCH MO
HaOmonenusiv CoJjHIIAa HA caMOM KOPOTKOW BOJIHE
2.7 cM, Ha KoTOpOi#i Teneps padoraer BITP. CpaBHu-
BaMCh cKkaHbl COJHIA, TOJyYeHHBIC HEIOCPEJCT-
BEHHO Iepe] IOCTHPOBKOH M Iocje Hee, IPHUBE/IeH-

BIG PULKOVO RADIO TELESCOPE IN 2002

The Big Pulkovo Radio Telescope (BPRT) has oper-
ated for watch investigation of the solar radio emis-
sion with high spatial resolution since 1963. The
number of observing days is no less than 300 a year.
Since 1984 BPRT has worked without adjustment.
The precision of the surface of the main reflector and
leveling of the feed cabin over this period have been
assessed only from the variations of the integral flux
density of radiation from active regions on the Sun by
way of casual comparison with independent mea-
surements made at other telescopes. The last com-
parison of observations performed with the BPRT
and RATAN-600 in 2002 February showed that the
measurements obtained with these instruments coin-
cide to an accuracy of about 25%.

A full-scale adjustment after so long break was
carried out by a geodetic technique in July 2002.
New zero positions of the scales of the panels in all
three coordinates were determined. The discrepancies
with the previous corrections were not of systematic
character. The quality of adjustments, as a whole,
was estimated from observations of the Sun at the
shortest wavelength, 2.7 cm, at which BPRT operates
now. Scans of the Sun obtained immediately before
the adjustment and after it were compared. The scans
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HBIE K OJHOMY Maciitaly u npoxuddepeHIrpoBan-
Hble. [IpuMepHO B 4 pa3a yMeHbBIIMIACH aMIUINTY/AA
“noanoxxkku” u ee acummetpusi. B 2-2.5 paza Bo3-
pociia KpyTu3Ha (GPOHTOB 3AIHCH IMIPU BXOXKICHUU H
Beixone Comama u3 auarpammel BIIP, T.e. mnarpamma
HanpasieHHocTH BIIP mocie rocTupoBKu mprodperna
HOpMAaJIbHBbIi CUMMETPUYHBIN XapakTep, a YpPOBEHb
OGOKOBBIX JIETIECTKOB CHU3HJICS.

BoiBoabI:

1 .®ynagamenTt BIIP yxe noCTaToOuHO yCTOSUICS, U €r0
MOJIBMKKH B NIEPUOJ 3aMep3aHUsl M OTTaUBAaHUS 110Y-
BBl HE HOCHJIM HEOOpaTUMBIH XapakTep u ObUIM Kpat-
KOBPEMEHHBIMU. DTHM OOBACHSETCS TOT (akT, 4To
JIOITO€ BpeMs IMpU OTCYTCTBUH FOCTUpoBKU BIIP
cMor npopadoTaTs ¢ HEOOJBION MOTEepel KadecTsa,
0CcOOCHHO Ha JUIMHHBIX BoJHAX (A > 3 cm).

2. B pesynbpTare I0OCTHPOBKH Kau€CTBO IOBEPXHOCTH
TJIABHOTO ~ 3€pKajla  CYMIECTBEHHO  YIIYYIIHJIOCH,
BCJICAICTBHE YEr0 HCUe3JIa aCHMMETPHUS IHarpaMMbl
HANpaBICHHOCTH PaJHOTENECKONa, a YPOBEHb OOKO-
BBIX JIETIECTKOB HAa CaMOW KOPOTKOH BoiHE 2.7 cM
YMEHBILIWICS IIPUMEPHO B 3 paza.

3. bonpiioil mynKOBCKUH paMOTENECKOIN MPOa0I-
KaeT OCTaBaTbCAd B YHUCIE KPYMHEHIIUX paguo-
teseckonoB Poccun (tpermii mocie PATAH-600 u
CCPT), mOCTaBISIOMIUX BBICOKOKAYECTBECHHEBIC Ha-
Ouo1aTeNbHBIE JAHHBIE ISl HCCIIECAOBAHUS PAHON3-
nydernss ConHra. DPPEeKTHBHOCTD STHUX HCCIEI0Ba-
HUHA B OOJBIION CTENEHM 3aBUCHUT OT PETYISIPHOCTH
HaOmomenuit ConHia, TpeOyIoMed IOCTOSHHOTO
BHUMaHUs U nojaepxkku. B nmocneanue roast BITP
CHELHUATM3UPYETCS Ha Pa3pabOTKE METOMUK 110 YUETy
reo3(PPEKTUBHOCTHA COJIHCYHOW aKTHBHOCTH — BJIHS-
HUE Ha 3eMHYI0 TOTrofy M KJIMMAaT, MpeAcKa3aHue
COJIHEYHBIX BCIIBIIIEK U UX MOCIEACTBUN B Onocdepe
3emiin, OIOBEIIEHHE HaceleHHs 00 YpPOBHE COJHEY-
HoW akTuBHOCTH uepe3 CMMU u T.1. AKTyalbHOCTB
9TO# TemaTHkH (mporpamma Solar Weather) ¢ ronamun
TOJILKO BO3PACTAET, YTO CIY)KUT OJHHM M3 apryMeH-
TOB B I0JIb3Y AaJIbHENIIEro ucnoib3oBanus BITP.

IO.K 3sepes, H.I'. [lemeposa
Ipu noooeporcke npoexma “Moodepruszayus bonvuio-

20 NYNIKOBCKO20 paAOUOmeneckona’” npospammol
CII6HL] PAH 2002

MEXIYHAPOJHOE COTPYJIHUYECTBO B
OBJIACTU WHCTPYMEHTAJIBHBIX TEX-
HOJIOT UM

B 2001-2002 rT cOBMEeCTHBIMH yCHIMSIMH OOcepBa-
topuu Tyopma (www.astro.utu.fi), CAO PAH, Ilonu-
texandyeckoro yuusepcutera (CII6), HIIO “Jlyu”
(r. Cenpanb) u dupmer “BUM TECHNO”(CaHkt-
[TerepOypr) BBHIOJHEHO MPOEKTUPOBAHHE, M3TOTOB-
JICHUE Y3JI0B, MOHT&X U IOJIrOTOBKa K pabore MHO-
TOJIy4eBOTO COJIHEYHOro pajuoteneckorna (Multi-
beam Solar Radio Telescope, MSRT, Tuorla Obser-
vatory), TpeIHAa3HAYEHHOTO [UIi MOHHTOPHHIA
BCIIBIIIEYHON akTHBHOCTH CoHIa B nuamasone 3—10

were reduced to common scale and differentiated.
Their comparison showed the amplitude of the “sub-
strate” and its asymmetry decreased by about a factor
of 4. The steepness of the fronts of the records be-
came 2-2.5 times as high in ingress and egress of the
Sun from the BP of BPRT, that is, the BP of BPRT
regained the normal symmetric character and the
level of the side lobes lowered after the adjustment
Conclusions:

1. The basement of BPRT settled, and its motions
during the periods of freezing and thawing of the soil
were short-time and not irreversible. This explains
the fact that in the absence of adjustments for a long
time BPR could operate with slight deterioration of
the quality, especially at long wavelength (A > 3 cm).

2. The adjustment resulted in considerable improve-
ment of the main mirror surface quality, which, in
turn, removed the beam pattern asymmetry, and the
level of the side lobes dropped by about a factor of 3
at the shortest wavelength, 2.7 cm.

3. The Big Pulkovo Radio Telescope still ranks
among the biggest radio telescopes of Russia (after
RATAN-600 and SSRT) supplying high—quality
observational data for investigations of the radio
emission of the Sun. The efficiency of these investi-
gations is largely dependent on continuance of obser-
vation set requiring constant attention and supports.
Over the last few years BPRT has specialized in the
development of procedures for taking account of
geoefficiency of solar activity — the effect it has on
the terrestrial weather and climate, forecast of solar
flares and their aftereffects in the biosphere of the
Earth, notifying the population on the level of solar
activity via the massmedia ets. The urgency of this
problem (the program Solar Weather) is growing
from year to year, which is one of the convincing for
further use of BPRT.

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

The project is supported by the program of SPbRC
RAS of 2002 “Updating of Big Pulkovo Radio Tele-
scope”

INTERNATIONAL CO-OPERATION IN THE
FIELD OF INSTRUMENTAL TECHNOLO-
GIES.

In 2001-2002 joint effort of Tuorla Observatory
(www.astro.utu.fi), SAO RAS, St. Petersburg Poly-
technical University, Scientific Production Associa-
tion (SPA) “Luch” (Syzran) and the company “BUM
TECHNO” (St.Petersburg) was undertaken to ac-
complish designing and making the units, mounting
and preparation for service of the Multibeam Solar
Radio Telescope, MBSRT (Tuorla Observatory),
intended for monitoring of erruptive activity of the
Sun in the range 3—-10 mm (Fig. 56). In the 2002
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MM (puc. 56). Becnoii u ocenpto 2002 r nva MSRT
MIPOBEJICHbl  YCIIEIIHbIE NpPOOHBIE  HAOIIOACHUSA
Benbimek Ha Connne. C ucnons3oBanueM MSRT
BEZIETCSI TOJIOTOBKA CTYAEHTOB—ACTPOHOMOB YHH-
Bepcutera TypKy, pa3paboTka ¥ TECTHPOBAaHHE
MMIC u MHKpOOOTOMETPUIECKHX TEXHOJOTHU ITO-
CTPOEHMSI MHOTORJIEMEHTHBIX HPHUEMHBIX PEIIETOK
MM—/IMalla30Ha, B KOTOPOM IIPUHHMMAET Y4acTHe
HITIO “Csernana”, CAO PAH, oGcepBaropus Tyop-
Ja, crenuanucTbl puHcKor Gupmbl “Metorex Oy” u
yuuBepcurera FOBsickuist. Pabora Bepercs npu noj-
nepxxke nporpammbl “Unaterpanms” (YHL[ “Acrtpo-
Homus” B CIIOITTY).

B.b Xatixun

spring and fall successful test observations of solar
flares were conducted with MSRT. The telescope
MSRT is used for training astronomy students of
Turku University, for developing and testing MMIC
and microbolometric technologies of construction of
multielement receiving gratings of the mm range, in
which the SPA “Svetlana”, SAO RAS, Tuorla Obser-
vatory, specialists of the Finnish company “Metorex
Oy” and Jyvaskyla University took part. The work is
supported by the program "Integration" (the labora-
tory of Scientific Studying Center “Astronomy” in
SPbSU).

V.B. Khaikin

Puc. 56. Muozconyuegoii conneunwlil paduomeneckon
(Multibeam Solar Radio Telescope, MSRT), Obcep-
samopus Tyopaa, QuHaaHOUA.

Fig.56. The Multibeam Solar Radio Telescope,
(MSRT), Tuorla Observatory, Finland.
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