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PAIMOTEJIECKOII
PATAH-600

HUTOI'M PABOTbBI

B 2010r. pagmoreneckon PATAH-600 pabGortan B
mosHOM 0Obeme (Tabi. 7) B OCHOBHBIX IITATHBIX
pexumax. HabmoneHns mpoBOAMINCE B COOTBETCTBUH C
nporpamMamu, npuHsateiMu  KTBT  (tabn. 8). B
HaOJIIOZIGHUSIX ~ Y4acTBOBAJIM CEBEPHBI W IOXKHBIN
CEKTOpBI aHTEHHBI, IUIOCKHH OTpa)kaTellb U BTOPUYHBIE
3epkaia: obirydaress Nel (KOHTHHYYM), 00ydarens Ne2
(paguonunun), odnyuarens Ne3 (Comnnie).

[IpoBoamnncy pabOTHI MO MOIAEPKAHNIO OCHOBHBIX
MapaMeTpoB MHCTPYMEHTAa Ha YPOBHE IPOEKTHBIX, MO
COBEpIICHCTBOBAHMIO  PEXHUMOB  HAOMIOAEHUS U
MOJEPHH3ALIMH TIPUEMHO-U3MEPUTEIBHON anmaparypsl.
M. I'. Munzanues.
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RADIO TELESCOPE
RATAN-600

SUMMARY OF OPERATION

In 2010 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 parameters of
the instrument at the design level, to upgrade the
observational modes and to enhance the receiving and
measuring facilities.

M.G. Mingaliev.

Tabnuya 7. Pacnpedenenue HabaodamenbHo2o gpemenu mesicdy emopuynvimu 3epkaramu PATAH-600 6 2010 e.

Table 7. Observational time distribution between the secondary mirrors of the RATAN-600 in 2010.

Bropuunoe 3arIaHupoBaHO [IpoBeneno Secondary Observations | Observations
3epKaio HaOIrO e HUI HaOIIOEHUH mirror scheduled made
No 1: UCTOYHUKHU 19165 17677 No 1: sources 19165 17677
No 2: UCTOYHUKHU 4752 4107 No 2: sources 4752 4107
No 3: UCTOYHUKHU 1346 1283 Ne 3: sources 1346 1283
Umoezo: 25263 22067 Total: 25263 22067
Ne 2: 0630p (wace1) | 633 493 Ne 2: survey (hours) | 633 493

Tabauya 8. Cnucox npogedennvix na PATAH-600 nabriooamenvhoix npoepavm ¢ 2010 2.

3asBHTENb Hucruryr/ ctpana Kparkoe Ha3BaHHe NIPOrpaMMbl

A. PeiixokaHeH DuHISHANS MOHHUTOPHHT SPKHUX MCTOYHHUKOB 11 Muccuu Ilnank

B.B. borox CAO PAH Hccnenosanus Connua

B.B. Borop, CAO PAH AHTEHHbIE H3MEPEHUS

A.T. Topuikos TFAUIIMI'y HccnenoBanne akTUBHOCTH SiA€P BHETAJAKTUYECKHX PAJMOUCTOYHHMKOB B IIHPOKOM JHANa30HE BPEMEHHBIX
MacmTaboB

10.10. KoBanes AKI] PUAH HMccnenosanve pensTUBUCTCKHX cTpyii B AT

10.10. Koane AKIl ®UAH HccnenoBanue 1eHTPaJIbHBIX 001acTei s1ep aKTHBHBIX IaIaKTHK

M.I'. MuHranues CAO PAH VccnenoBanne epeMEHHOCTH PaIOMCTOYHHKOB Ha BPEMEHHBIX MaclITabax OT JIHEeH 10 MecsIeB

M.I'. MuHranues CAO PAH VccneoBaHus IEPEMEHHOCTH BHETAJIAKTHYECKUX 00BEKTOB B IMPHIOJISPHON 001acTH

M.I'. MuHranues, CAO PAH MoOHUTOPHUHT MHUKpOKBa3apoB U AST

C.A. Tpymkus

B.K. ly6poBua CAO PAH CrieKTpaJIbHBIC UCCIICJOBAHHS BHETATAKTHYECKUX NTPOTO-00BEKTOB

10.H. IMapuiickuii CAO PAH Kocmonornueckuii I'en Beenennoit

C.A. Tpymkun CAO PAH MOHHUTOPHHT panonepeMEeHHOCTH MHKPOKBa3apoB

C.A. Tpyukun CAO PAH AHTEHHbIE U3MEPEHUs

Table 8. List of observational programs carried out with RATAN-600 in 2010.

PI Institution / Country Short program title

A. Riehokainen Finland Bright Sources Monitoring during Planck Mission (Planck WG6n)

V.V. Bogod SAO RAS Investigations of the Sun

V.V. Bogod SAO RAS Measurements of the antenna

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

Yu.Yu. Kovalev

Astro Space Center

Study of relativistic jets in AGN

Yu.Yu. Kovalev

Astro Space Center

Study of central regions of AGN core

M.G. Mingaliev SAO RAS Investigation of variability of radio sources on the scale from days to months
M.G. Mingaliev SAO RAS Investigation of variability of extragalactic sources near the Polar Cape
M.G. Mingaliev, SAO RAS Microquasar and AGN monitoring

S.A. Trushkin

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

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

S.A. Trushkin SAO RAS Microquasar variability monitoring

S.A. Trushkin SAO RAS Measurements of the antenna
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TEXHUKA U METOAbI
PAJIMOACTPOHOMUU

MOJEPHM3ALIUA KOMIVIEKCA PAJMOMETPOB

ITo teme «OxtaBay (OTuer CAO PAH 2009, c. 80)
BeleTcsl pa3paboTKa M peanu3aldsi HOBOTO IOIXona K
MOCTPOCHHIO CXEMBI PAJIHOMETPOB CILIOIIHOIO CHEKTpa.
Cxema  0Oasmpyercss Ha  CBEPXIIHPOKOIOIOCHOM
YaCTOTHO-HE3aBUCUMOI1 aHTeHHe-00my4arene «Eleveny,
paspaborannoii B IlIBenuu (Yu-T Yanmmepce, ['eredopr),
U CHEOyIOIIero 3a Hell CKOHCTPYHMPOBAaHHOIO IO
OpHUTHHATBHOM cxeme CBEPXLIMPOKOIIOIOCHOTO
BXOJ/IHOTO TPHEMHO-yCHIIUTEIbHOrO Onoka. [lnsi Hero
3aBEpIICHBl  KOHCTPYKTOPCKHE,  MOHT&XHBIC  H
HaJaJ04Hble pabOThl B TPEX YacTOTaxX ICLUMETPOBOIO
nuanazoHa. Cucrema «OKTaBa» YCHEHIHO MPOLLIA
naboparopuble ucnbiTanus (puc. 47). B nuamasone
13 cMm oOHapyXEeHBI HOBBIE TOMEXH Ha 9acToTax 2.136 u
2.156 IT. Bemercss mpoeKTHpOBaHUE M HM3TOTOBJICHUE
JOIOJIHUTEBHBIX (PUIIBTPOB AJIsL YUCTKH ATUX IOMEX, a

TaK)Ke M3TOTOBJICHHE M HaJalKa MapIlUalbHBIX KaHAIOB
JUTSL IBYX TIOJIIpU3anuii Ha A25 cM.
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TECHNIQUES AND METHODS OF
RADIO ASTRONOMY

UPGRADING THE RADIOMETER COMPLEX

Within the topic «Octave» (SAO Report 2009, p. 80) a
new approach to the layout of continuum radiometers is
being developed and implemented. The layout is based
on a super wideband frequency-independent feeding
antenna «Eleven» developed in Sweden (Chalmers
University, Goteborg) and the successive super
wideband input receiver-amplifier unit developed by an
original layout.

The design, assembly and adjustment operations were
completed in three frequencies of its decimeter range.
The system «Octave» has successfully undergone
laboratory tests (Fig. 47).

New interferences were detected in the range 13 cm at
the frequencies 2.136 and 2.156 GHz. To reject these
interferences, additional filters are being designed and
produced; the partial channels for two polarizations at
A25 cm are being produced and adjusted.

Puc. 47. Cnesa - nabopamopusie ucnvimanus cucmemvl «Oxmaeay, cnpaéa — CBY-uacmv 6x00H020 O10Ka
Mpexuacmomnou cucmemvl « JPUOAH» ¢ MATOULYMAWUMU YCUTUMETAMU.

Fig. 47. Left: laboratory tests of the «Octavey system; right: the SHF part of the input unit of the three-frequency

system «Eridanusy» with low-noise amplifiers.

3aBepieHa PEKOHCTPYKLIHUS u na0opaTOPHEIC
UCIBITAHUSA TPEX4acTOTHOro (auamazoHoB 4.8, 11.2 u
22 TT1) IIMPOKOIOJIOCHOTO pajuoMeTpa «IDpHIan»
(puc. 48, cripaBa), npeHa3HAYEHHOT'O JUIi MOHUTOPHHTA
JJIEKTPOMArHUTHBIX TOMEX B paboyuMx jauarazoHax
PATAH-600 (Oteer CAO PAH 2009, c. 80). Bmecro

oxJaxmaBmmxcsi o  asotHoro  ypoBHA  (77K)
yCHJIMTENICH Ha TOJIEBBIX TPAH3UCTOPaX B HEM
YCTaHOBJICHBI COBpPEMCHHBIC HEOXJIAXKIaEMBIE

HEMT-ycmmmTenu ¢ mpeaensHO HU3KUMH IrymMamMu 17,
24 u 92K, coorBerctBeHHo, wusrorosiennsie HITO

«Muxkpan» (Tomck). Paagnomerp ycraHOBiIEeH Ha
BTOPUYHOM 3epKaiie No2.
A.b. bepnun, I0.H. Konosanos, H.A. Husxcensckuit,

ILT. Ilvibynes,
b.U. Kapabawes.

A.B. Kpamoe, P.IO. Yoosuuxuii,

We completed reconstruction and laboratory tests of the
three-frequency (of the ranges 4.8, 11.2 and 22 GHz)
wideband radiometer «Eridanus» (Fig. 48, left) meant
for the monitoring of electro-magnetic interferences in
the RATAN-600 operational ranges of (SAO Report
2009, p.80).

Instead of FET amplifiers cooled to the nitrogen level
(77 K) we set there modern noncooled HEMT amplifiers
with the limit-low noise of 17, 24 and 92 K respectively,
which were produced by the scientific production
association «Mikran» (Tomsk). The radiometer was set
at the secondary mirror 2.

A.B. Berlin,
P.G. Tsybulevy,
B.I1. Karabashev.

Yu.N. Konovalov,
D.V. Kratov,

N.A. Nizhelskij,
R.Yu. Udovitskij,
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PABOTBI 11O ABTOMATHU3ALIUN
PAINOTEJIECKOIIA

Co3mana ONTOBOJIOKOHHAS JIOKAIbHAS CETh KOMIIIEKCA
aBTOMaTH3aluy paauoreneckonma. OHa oOecrmeynBaeT
paboty MTOJICHCTEM peanbHOrO BpEMEHH,
HCHONB3yoNmMXcss B HaOmomeHnsx. CeTb COCTOMT W3
22-X y3II0B, PACIOJOXEHHBIX Ha OCHOBHBIX OOBEKTaxX

pagmoteneckona  (1abopaTOpHBI  KOPIYC,  Y3JIBI
YIpPaBJICHUS AHTCHHOM, Y3/Ibl LEHTpa Kpyra Hu
oOnyuarenu). 3aBepiieHbl PabOThI MO  CO3AAHHUIO

cepBepHoro komiuiekca PATAH-600, Bkirouatomiero
BOCEMb CEPBEPOB pPa3HOTO Ha3HA4YCHHs (CTapblii o
HOBBIH CEepBEphl YIpaBJICHUS AaHTCHHOW, cepBep cOopa
JMAHHBIX, CTapblii W  HOBBIA  CepBephl  OaHKa
HaOJIONaTENbHBIX JTaHHBIX, BeO-cepBep,
Windows-cepgep, cepBep pe3epBHPOBaHUS).

I'.B. Kexanuc, U.B. bepausee, B.M. I'ypun, I1.I'. I{e10ynes.

MOAYJIbHASI CUCTEMA CBOPA U YIIPABJIEHMSI
JUIA HABJIIOJEHUHY B KOHTUHYYME

BHespena HOBasi cuctemMa c00pa JaHHBIX M YIPABICHHS
s HaOmoneHuit B koHTHHYyMe ER-DAS (Embedded

Radiometric Data Acquisition System). Cucrema
SIBIISIETCSL  «CTPOMTENILHBIM ~ OJIOKOM»  JUISL  CO3/IaHHUsI
pacrpeiesIeHHbIX CEeTEBBIX H3MEPHUTEIbHBIX

paaroMeTpuyecKuX KoMmIuiekcos (pruc. 48, BBepxy). OHa
COCTOMT W3 JBYX TalbBaHHUYECKH H30JMPOBAHHBIX
MOJCUCTEM: MPEeUU3UOHHOMN aHaJIOrOBOM
WU3MEPUTENBHON TOACUCTEMBI C LEMIMH HOPMHPOBaHHMS
curnaioB u ALI, u nogcucrems! 1upoBoii 06paboTku
curHaioB (LIOC) ¢ xommyHukanmoHHsiM u L[OC

MUKPOIIPOLIECCOPAMH. Takas apXMUTEKTypa
ompezaensercs HEOOXOANMOCTBIO BCTpauBaHUs
aHAJIOTOBOI MOACHCTEMBI B PAJUOMETP Ul U3MEPEHUS
CHUTHAJOB  HEMOCPEJCTBEHHO HAa  €r0  BBHIXOJE.
[Tpumenenne COBPEMEHHBIX TIPELM3HOHHBIX

yeumurener mocrostaaoro Toka (YIIT), paboTaromux mo
CXeM€ HEeNPEPBHIBHON aBTOKAIMOPOBKH HYJIsSI, IIO3BOIMIO
monyyuTh u3MeputrensHyo cuctemy (MC) c BbICOKOi
CTaOMJIBHOCTBIO HyMs. [IpM TakoM pelieHuM OTHajgaer
HEOOXOJNMOCTb B TIOCTOSIHHBIX KaJIMOPOBKAaX, IPH 3TOM
HNC He BHOCHT B U3MEpSeMBIH CHTHAJl IIymMa CO
cinektpom Buaa 1/f. Tlogcuctema IIOC oOpabatbiBacT
noroku  gaHHblx  or Al  no  anropurmy,
OIIpEZIeTSIEMOMY CXEMOH pagvoOMeTpa, W BBINOJIHSIET
nepenauy pesysbrara no cetu. Paanomerp ¢ takoit UC
CTaHOBUTCS MHTEIJICKTYaJIbHBIM CETEBBIM PAJNOMETPOM
¢ ¢yHKOmedr o0pabOTKM cuTHaTa W OOMeEHa
nHpopManue. KoMMyHuKamoHHbIH MpoLEeccop
paboraer mopn ympasienuem OC uClinux, koTopas
Bmecte ¢ IIO nmns mpomeccopa IIOC xpanutcs B
SHEProHEe3aBUCUMOIl ITAMSTH U 3arpy’KaeTcsl pH Nojaave
MHUTAIOIETO HAMPSHKEHUS] aBTOMATHYECKH.

AJroput™M 00paOOTKH CHUTHAJIOB MOIYJISIIHOHHBIX
panuometpoB (puc. 48, Buu3y) B ER-DAS Radiometric
Digital Lock-In (RDL) mnpon3BomuT CHHXpOHHOE
JIETeKTUPOBaHNE MO/IYJIMPOBaHHOTO CUTHaJa
paguomerpa, mHGPOBYIO (PHUIBTPAIMIO U JEIHMAIIIO
CHTHAJOB M, €CcIM  HEoOXOoAWMO,  TOJaBJICHHE
UMITyJIbCHBIX moMeX. [Ipm sToM Ui pamuomerpa
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WORK ON AUTOMATION OF THE RADIO
TELESCOPE

Creation of the fiber-optic network of the radio
telescope automation complex was completed. The
network provides operation of the real-time subsystems
used in observations.

It consists of 22 units distributed among main bodies of
the radio telescope (the laboratory building, the antenna
control assemblies, the assemblies of the circle center,
and the feed cabins). We completed the work on the
RATAN-600 server complex including eight servers of
different purposes (the old and new servers of antenna
control, the data acquisition server, the old and new
servers of observational database, the web server, the
Windows server, and the backup server).

G.V. Zhekanis, 1.V. Berlizev, V.M. Gurin, P.G. Tsybulev.

THE CONTROL AND DATA ACQUISITION MODULE
SYSTEM FOR CONTINUUM OBSERVATIONS

A new data acquisition and control system ER-DAS
(Embedded Radiometric Data Acquisition System) for
continuum observations was put into operation. The
system is a block for creation of distributed network
measuring radiometric complexes (Fig. 48, top).

It consists of two galvanically isolated subsystems: an
analog high-precision measuring subsystem with circuits
of signal normalization and ADC, and a subsystem of
digital signal processing (DCP) with communication and
DCP microprocessors.

Such architecture is determined by a necessity to embed
an analog subsystem in the radiometer to measure
signals directly at its input. Application of modern high-
precision direct-current amplifiers (DCA) operating in
the circuit of continuous auto calibration of zero allowed
us obtaining a measuring system (MS) with a high
stability of zero.

With this solution there is no necessity to make constant
calibrations and the MS does not introduce noise with
the spectrum of the form 1/f into the measured signal.
The DCP subsystem processes data fluxes from ADC
according to the algorithm determined by the radiometer
layout and transfers results via the network.

A radiometer with such an MS becomes an intellectual
network radiometer with the function of signal
processing and information interchange. The
communication processor is controlled by the OS
uClinux, which is stored in the nonvolatile memory
together with software for the DCP processor and is
downloaded automatically when voltage is applied.

The algorithm of processing signals from modulated
radiometers (Fig. 48, bottom) produces a synchronous
detecting of modulated signal of the radiometer, digital
filtration and decimation of signals and, if necessary,
suppresses pulse interferences.

measurements are

Two modes of simultaneous
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BIICPBLIC BO3MOXKHBI JABa peKUMa U3MEpCHUs
OIHOBPEMCHHO - PEKUM MOAYJIALMOHHOI'O paJuoMeTpa
" pCKUM paJuomMeTpa IIOJIHOM MOIIHOCTH.
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accessible in the radiometer for the first time: the mode
of modulated radiometer and the mode of full-power
radiometer.

DC Precision ADC module

Gain 1 2,20, ADC range 0— 2048 V
Order 4 Bessel LPI'0— 8 KH:z
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Puc. 48. Bsepxy - mooyau cucmemuvl c6opa OaHHbIX U YRPAGIEHUs. OJisl NPEYUSUOHHBIX HAOMIOOEHULl 6 KOHMUHYYMe
ER-DAS; enuzy — paboma ancopumma RDL (Radiometric Digital Lock-In) obpabomku cuenanog mooyisiyuoHHbIX

paouomempos 6 ER-DAS.

Fig. 48. Top: modules of the data acquisition and control system for high-precision observations in continuum
ER _DAS; bottom: operation of the RDL (Radiometric Digital Lock-In) algorithm of processing of signals from

modulated radiometers in ER-DAS.

NC MoXeT NpUMEHATHCS HE TOJILKO B PAJUOMETPHHU, HO
U B IJOOBIX 3aJa4ax MPEHU3UOHHOTO H3MEPCHHS
CUTHAJIOB jatdyukaMu ¢ mojiocoii ot 0 mo 8 KI'm B
nuanazoHe Hampsbkenuit or 0 mo  1.024  Bosbr.
ANTOpUTMBI ocC MOTYT OBITH JOOBIMH,
cooTBeTcTByrOmUME 3amade. ER-DAS paGortaer B
cocrae komrmiekca MAPC-3 mo  mporpamme
«Kocmonornuecknii  I'en Bcenennoit». Cucrema
JIEMOHCTPUPYET BBICOKYIO CTaOMJIBHOCTH U TOYHOCTb

W3MEpPEeHHH ¢  TOpenenbHO  HU3KUM  YPOBHEM
COOCTBEHHBIX LIYMOB.

ILT. Ilvibynes.

JUATPAMMA HAIIPABJIEHHOCTU U
HOJISIPU3ALIMOHHBIE XAPAKTEPUCTUKHU
PATAH-600 B PEXHUME «OT+IUIOCKHIl» C

YYETOM JUOPAKIIUOHHBIX DODPEKTOB

IIpoBeneHsl UCCIIEOBaHUS JUarpaMMel
HaIpaBJIEHHOCTH (AH) 51 MOMIAPU3ALUOHHBIX
XapaKTEPUCTUK paauoTeneckona c YYETOM

The MS can be applied not only in radiometry, but also
in any tasks of high-precision measurement of signals by
detectors with the band from 0 to 8 kHz within the
voltage range from 0 to 1.024 V.

All DSP algorithms corresponding to the task are
possible. ER-DAS operates as a part of the MARS-3
complex under the program «Cosmological Gene of the
Universey.

The system demonstrates high stability and the precision
of measurement with a limit-low level of self- noise.

P.G. Tsybulev.

BEAM PATTERN AND POLARIZATION
CHARACTERISTICS OF RATAN-600 IN THE MODE
«SOUTH+FLAT» WITH REGARD TO DIFFRACTION
EFFECTS

We studied the beam pattern (DP) and polarization
characteristics of the radio telescope with regard to
diffraction effects in the space between the secondary,
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mudpakunoHHBIX 3()(EKTOB B IMPOCTPAHCTBE MEXKIY
BTOPUYHBIM, IJIABHBIM U IJIOCKUM 3€pKaJaMH B PEXKUME
HaOmomennii  «lOr+miockuiiy, a TakKe C OJHHM
CEeKTOpPOM TIIpH YCTAHOBKE AHTEHHbI HAa TOPH3O0HT.
IIpousBenen pacuer 3JIEMEHTOB Marpulbl Miosuiepa
M, My, 1 M3, Bo Bcem pabouem quarma3oHe JUIAH BOJH,
Kak Ipu CcGHOKYCHPOBAHHOM aHTEHHE, TaK W IpH

BBIHOCAX [EPBUYHOrO  obOmy4arenss u3  (okyca.
VcenenoBaHo MOBEICHNE HIIEMEHTOB B 3aBUCHMOCTHU OT
yria HAaKIOHA IUIOCKOTO  OTpakarenst  (BBICOTHI
HUCTOYHUKA).
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W3-3a mudpakunoHHBIX 3(PPEKTOB C POCTOM JUTHHBI
BOJIHBI MIPOMCXOIUT CY)KEHHE BEPTHUKAIBHBIX Pa3MepoOB
JAH u snemeHToB Matpuubl Mromiepa, KpoMme TOro,
HaOJIIOaeTCsl CMELIEHHE DJIEMEHTOB B BEPTHKAIBLHOM
IUIOCKOCTH M M3MEHEHHE HX JIETIECTKOBOH CTPYKTYPHI.
Haubonpuine n3MeHeHHs HaONIONAIOTCS y DJIEMEHTa
M3,. Ha A37 cM mpOUCXOIUT YaCTHYHAS JCTOISIPU3AIIHS
9TOr0 3JIEMEHTA C TOCIENYIOIINM U3MEHeHNEM 3Haka. B
pexume «Or+miockuit» Bce HW3MEHEHMs, BbI3BaHHBIC
mudpaxkunonHeME 3ddekramu, HaunHAIOTCS Ha Oojee
KOPOTKHX BOJIHAX, YEM B peXXUME HAOIIOCHUI ¢ OJTHUM
CEeKTOpOM Ha TOpH30HTE. IIpoBeneHO cpaBHEHHE
PACCUMTAHHOW C YYeTOM ITU(PPaKIHOHHBIX 3(dexTor
JH (snmementa M) ¢ SKCIIEpUMEHTAIHHBIMEA JaHHBIMH
Ha A7.6 cM. B numamazoHe paccMarpuBaeMbIX BBICOT
25°-100° oHm moxa3zaym xoporiee coprmagenne (puc. 49).
E.K. Maiioposa, JI.B. Oneiikuna.

MHOI'OOKTABHBIN
CHIEKTPAJBHO-TTOJIAPU3AIIMOHHBIN
MPUEMHBIIA KOMILIEKC

3aBepIIEHO MHOTOOKTAaBHOE MEPEKPBITUE YACTOTHOTO
muamazoHa PATAH-600 ¢ momompro KOMILIEKCa C
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main and flat mirrors in the observational mode
«South+Flat», and with one sector when the antenna is
directed to horizon.

Elements M;;, My, and M3, of the Miiller matrix were
calculated in the whole operational wavelength range
when the antenna is focused and when the primary feed
cabin is carried out of focus.

Behavior of elements depending on slope angle of the
flat reflector (altitude of a source) was investigated

Puc. 49. Jleymepnvie [JH u o1emenmsi mampuyol
Mrwonnepa My u Mz, (ceepxy 6Hu3) 6 pescume pabomol
«FOxcnvrii+nrockutiy na éoanax 2 cm (a) u 32 cm (c).
Hopmuposka — ocywecmenaniace K — MaKCUMAaibHOMY
snavenuro JJH. Hzopomuvr [IH nposedenvi ¢ wazom 0.1,
Hauunas c eHewneco yposua 0.01, My - ¢ wazom
+0.006, nauunas c yposmnei +0.003 u M3, - ¢ wacom
+0.004, nauunas yposneii £0.002.

Fig. 49. 2D beam patterns (BPs) and elements M,; and
M3, of the Miiller matrix (from top to bottom) in the
operational mode «South+Flaty at the wavelengths 2 cm
and 32 c¢m (c). Normalization was made to the maximum
of BP. BP isophotes are drawn with the step 0.1 starting
from the outer level 0.01, My — with the step £0.006
starting from the levels £0.003 and M3, — with the step
+0.004 starting from the levels £0.002.

Due to diffraction effects, the vertical size of BP and
elements of the Miiller matrix decrease as the
wavelength increases; besides, the elements shift in the
vertical plane and their lobe structure change.

The largest change is observed for the element Ms,. At
A37 cm this element is partially depolarized, and
subsequently the sign changes. In the mode
«South+Flaty all alterations caused by diffraction effects
appear at shorter wavelengths than in the observational
mode with one sector at horizon.

The BP calculated with regard to diffraction effects (the
element My;) was compared to experimental data at 17.6
cm.

They showed a good agreement within the considered
altitude range 25°-100° (Fig. 49).

E.K. Majorova, L.V. Opejkina.

MULTIOCTAVE SPECTRAL-POLARIZATION
RECEIVER COMPLEX

The multioctave overlap of the RATAN-600 frequency
range was completed with the help of a complex of
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napajutensHeiM aHanmnzoM cnekrpa (Otyuer CAO PAH
2009, c. 83). MccnemyeMblii MUKPOBOJTHOBBIN JHAMIA30H
nepekpelT no wacrore ot 0.75ITn mo 18ITnm c
YaCTOTHBIM paspemeHneM 1%, 9To B COYETaHHWH C
Oonpmolt APQPEKTHBHON IUIOMANBI0 PATUOTENECKOIIA
MIPEAOCTABIISICT HOBBIC BO3MOKHOCTH B HMCCIICAOBAHUSX
TOHKOH  CTPYKTYpPbl  pPaJUMOM3IIyYEHHUS  COJIHEUHOMH
KOpOHBL. Peann3oBaHa perucrpanusi MIHOBEHHOTO
CIIEKTPa BO BCEM YaCTOTHOM JHAIa30HE.
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parallel analysis of spectrum (SAO RAS Report 2009,
p.- 83). The studied microwave frequency range is
overlapped from 0.75GHz to 18 GHz with the
frequency resolution 1%, which, in combination with the
large effective area of the radio telescope, provides new
possibilities of studying the fine structure of radio
emission of the solar corona.

The registration of instant spectrum in the whole
frequency range was implemented.

BRI rPRSEO0 T FORDE: 8:21, 60002400, 47,56

Puc. 50. Paouocnexmpwr Connya 6 3-D ¢hopmame. a) cnekmp Coanya co ciaboti akmusHocmouro, b) mo oce , co

B8CNbIUEYHOU AKMUBHOU 00]1ACMbIO.

Fig. 50. 3D radio spectra of the Sun. a) the spectrum of the Sun with weak activity; b) that with a flaring active

region.

Ha pUCYHKE 50 MIpECTaBIECHbI CIIEKTPBI
pamnomsiydeHuss CoNHIIA B HIMPOKOM JHAIa3OHE B
3D-dpopmare  Perymspubie  HaOmronenust  Connua
MIPOXOASAT ABTOMAaTHYECKYIO 00paboTky u
BBICTAaBIISIIOTCA B cetu  MHTepHer Ha  caiite
http://www.spbf.sao.ru/prognoz/ B OIlepaTUBHOM
pexuMe pa3 B 4 MUHYTEHI.

B.M. boz00, C.B. banoun, A.A. llepsaxos, C.X. Toxuykoea.

PE3YJIbTATBI MNOHMUCKOBBIX PABOT IIO
MOJEPHU3ALINMU PATAH-600

[IpoBeneHbl  MMOWCKOBBIE  HCCIENOBAaHHS  TOYHOCTH
YCTaHOBOK OTpaXkaTeIbHBIX 2JIEMEHTOB (03)
panmuoTeneckona s OCBOGHUS  MMJUIMMETPOBOTO

Fig. 50 presents 3D spectra of radio emission of the Sun
in the wide range.

Regular observations of the Sun are processed
automatically and are downloaded to the Internet site
http://www.spbf.sao.ru/prognoz/ every 4 minutes.

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

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

RESULTS OF PROSPECTING WORK ON
RATAN-600 MODERNIZATION

Puc. 51. Yempoiicmea, komopuie ycmpanunu nogpmol u
nogvlcums 6 O0eCSmKU pa3 MOYHOCHb  YCMAHOBKU
OmpasicamenbHbIx 9NEMEHmMO8  padUOmMenecKona.
Beepxy: cnesa-eunmol Ha wWapukosuHmogol nepeoave ¢
eauxamu, cnpasa - yugposoii wazoswiil
cepgoosucameinnv, GHU3Y: C1e6a-Hanpaso -
besmogpmosoti  IIIPYC,  noowunnuxosas  onopa,
COeOUHUMENbHOE YCMPOLUCMEO.

Fig. 51. The use of these devices allowed us eliminating
backslashes and increasing the setting precition of
reflecting elements of the radio telescope tens of times.
Top: left — ballscrew-driven srews with nuts, right — the
digital stepping servomotor, bottom: from left to right —
the backslash-free constant-velocity universal ball joint,
the bearing support, the coupling arrangement.

To master the millimeter wavelength range and improve
RATAN-600 parameters, the exploratory study of the
setting precision of reflecting elements (RE) of the radio
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IUama3oHa  BOJH WM YIYYIICHUS  HapaMeTpoB
PATAH-600. IlpoBeneHbl MOUCKOBBIE HCCIEIOBAHUS
TOYHOCTH YCTAHOBOK OTpa)KaTeNbHBIX 3IeMeHTOB (03)
pagmoTeneckonma AN OCBOCHHS MHJUTMMETPOBOTO
IUama3oHa  BOJH W YIYYIICGHHS  [apaMeTpoB
PATAH-600. DT wu3bICKaHWSA MOKa3alld, YTO IIPH
3aMeHe TPUBOJOB Ha  CcOBpeMeHHble  (puc. 51)
JOCTUTAeTCS BBICOKass TOYHOCTh MW  CTAaOMIBHOCTH
ycranoBok O3 go CKO 0.02 MM, a CKOpPOCTh HX
nepeMmeleHus: ygenuuupaercs B 6-10 pa3. B couetanuun
¢ uudpoBbIM yrpasieHrneM OO Takue XapaKTePUCTUKU
MOTYT oOecreunTh BBICOKOKAQUYECTBEHHYIO paboTy
PATAH-600 He TONBKO B CAHTUMETPOBOM, HO M B
MUJUIMMETPOBOM JHAala3oHe C pealnu3aluedl TOYHOIo
COIIPOBOXKICHUS O00BEKTOB. braromaps mnpuMeHEHUIO
pekrMa  IUIaBHOTO  O€3yHapHOTO  pPEeryJIHpOBaHUSL
CKOpOCTH (puc. 52), MHOTOKPaTHO BO3pOCIH
HAJEXKHOCTh U PECypc M Ha TOPSIOK YMEHBIIHMINCH
SHEePro3aTpaThl.
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B.M. bozoo, B.C. Pabyxa, B.b. Xaiikun, M.K. Jlet6eoes,
A.A. Cmoposcenko, FO.B. Paodyxa, C.B. lInensun,
I1.B. Ilpu3zos, B.A. Kanpanos, E.K. Maiioposa.
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telescope was carried out.

To master the millimeter wavelength range and improve
RATAN-600 parameters, the exploratory study of the
setting precision of reflecting elements (RE) of the radio
telescope was carried out.

This prospecting has shown that the replacement of
drives by new ones (Fig. 51) allows achieving a high
precision and stability of RE settings up to RMSE of
0.02 mm, and the velocity of their shifting increases
6-10 times. In combination with digital control of REs,
such characteristics can provide the high-quality
operation of RATAN-600 not only in the centimeter, but
also in the millimeter wavelength range with
implementation of precise trackong of objects. Thanks
to application of the mode of continuous non-impact
adjustment of velocity (Fig.52) the reliability and
resource increased manyfold, and power inputs
decreased by an order.

Puc. 52. O0un u3z ocHo8HbIX pe3yIbMaAmMos nNPoeeoeHHOl
modepruzayuu  co wumom Ne720. Ilosmopsemocmo
HageOeHusi wuma Ha NPOU3BOIbHO GbIOPAHHYIO MOUKY
no paouycy cocmasuio 18 Muxpon.

Fig. 52. One of the main results of the modernization of
panel 720. The repeatability of the panel pointing to an
arbitrarily chosen point was 18 microns in radius.

V.M. Bogod, V.S. Ryabukha, V.B. Khaikin, M.K. Lebedev,
A.A. Storozhenko, Yu.V. Ryabukha, S.V. Shlenzin,
P.V. Prizov, V.A. Kapranov, E.K. Majorova.



