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PAJUOTEJIECKOII
PATAH-600

B 2004-2005 rr. pammoreneckon PATAH-600
pabortanm B MOJHOM OOBEME B OCHOBHBIX IITATHBIX
pexxumax. HaGuoneHust mpoBOAMINCH B COOTBETCTBHH C
nporpammamu HaOmronmeHwit, npuHsaTeiMH KTBT. B
HaOmoneHnsx ydactBoBanmu CeBepHblidi U FOHBIN
CEeKTOpa aHTEeHHbI, [1JI0CKUil oTpaxkarenb U BTOPUUHBIE
3epkama: ObGmyuatens Nel (xoHTHMHYYM), OOmywarens
Ne2 (pagmomuumm), OOmywarens Ne3 (Conmme). B
HACTOSIIEM  BBEACHWUU  CHIEJaH  KpaTtkuid  0030p
cocrosHus Teneckorma 3a 2004-2005 romwi, Ooiee
OIPOOHEIC CBEJICHUS MOKHO HaWTH B
COOTBETCTBYIOUIMX paznenax Oryera.

[IpoBoamnuce paboOTBl Kak IO  IOAAEP’KaHUIO
OCHOBHBIX [apaMeTPOB HWHCTPyMEHTa Ha YpPOBHE
MIPOEKTHBIX, TaK U IO COBEPIICHCTBOBAHHWIO DPEXHMOB
HaOMoIeHNS " MOJICpHU3ALMN TIPUEMHO-
N3MEPHUTENBHON armnaparypsl.

HUTOI'N PABOTBI PA/IMOTEJIECKOIIA
PATAH-600 B 2004-2005 rr.

B 2004-2005 rr. 3anpammuBaeMoe B 3asBKaxX BpeMsl B
~2.5 pa3a IpeBBILIAJIO pealbHOE HaOJIIOAATENbHOE
BpeMs Tesleckona. bonee Bcero 3asBOK IOCTyNaeT Ha
CesepHblii cextop u OOmywarens Nel. Pesynbrarsi
pabotsl BropnuHbIX 3epkai PATAH—-600 c paznuuHbiMu
KOMILIEKCAaMH TIPUEMHOM armmapaTypsl 3a 2004-2005 rr.

mpeacTaBleHsl B Tabmume 7. OOmme  motepu
HAONIOAATEIEHOTO  BPEMEHH  COCTaBHIH ~  9%:
anmapaTtypHble TOTEPH W TOTEPH MW3-3a DHEPro-

cHaO)xeHHs1 cocTaBmiIN MeHee 2.5%; oCTaJbHBIE MOTEpU
— TI0 TIOTO/IHBIM yCJIOBHUSIM.

3aBepIieHa MOJEPHU3ALNS BEIYACIUTEIBHOTO TapKa
ACY, Bkmodas TMporpaMMHOe oOecredeHne |
000pyIOBaHUE JIOKAJILHOW BBIYMCIMTEIBHON  CETH.
[Mponomkanuck pabOThl MO KalUTaJbHOMY PEMOHTY

MCXaHUYCCKHUX MPHUBOAOB U MeTaHO-KOHCprKHI/Iﬁ
QJICMCHTOB  TIJIABHOTO  3€pKaJia; aHTUKOPPO3MOHHAA
3aluTra 3JICMCHTOB T'JIaBHOT'O 3C€pKaJia; PEMOHT

HACTHJIOB M JKeJIO0OB € MX JIBOMHBIM MOHTa)KOM; 3aMEHa
TPOCOB KOHTpPrpy3a.

RADIO TELESCOPE
RATAN-600

In 2004-2005 the radio telescope RATAN-600
operated under basic standard conditions in full
measure. Observations were carried out in accordance
with programs accepted by the Large Telescopes
Program Committee (LTPC) and involved the northern,
western and southern antenna sectors, the flat reflector
and secondary mirrors: feed cabin 1 (continuum), feed
cabin 2 (radio lines), feed cabin 3 (the Sun). This
introduction gives a brief review of the telescope state in
2004-2005. More detailed information can be found in
corresponding sections of the Report.

Work was done both on maintenance of the
telescope basic parameters at the design level and on the
upgrading of observational modes and modernization of
receiving and measuring facilities.

SUMMARY OF THE RADIO
TELESCOPE RATAN-600 OPERATION

IN 2004-2005

In 2004-2005 the requested time was about 2.5 as
long as the actual observational time of the telescope.
The most requests are for the northern sector and feed
cabin 1. Results of operation of the RATAN-600
secondary mirrors with various complexes of receiving
equipment are given in Table 7. The total loss of
observational time was ~ 9%: less than 2.5% of loss was
caused by equipment and power supply failures; the rest
was due to the weather.

Upgrade of the automatic control system facilities
including software and equipment of the local area
network was completed. The work was continued on
overhaul of mechanical drives and metal constructions
of the main mirror elements, anticorrosive coating of the
main mirror elements, the repair of decks and gutters
with their double assemblies, the replacement of
counterweight ropes.

Tabnuya 7. Pacnpedenenue HAOMOOAMeENbHOZO 6peMeHU Mexncoy emopuunvimu sepraramu PATAH-600 6

2004-2005 ze.

Table 7. The observational time distribution between the secondary mirrors of RATAN—600 in 2004-2005

Bropuunoe 3arulaHUPOBaHO ITposeneno Secondary Observations Observations
3epKaJIo HAOIIOICHU I HaOIOICHUHN mirror scheduled made
N1: ucToyHuku 18604+21841 16374+20101 No.1: sources 18604+21841 16374+20101
N2: 0630p5I 486+171 484+152 No.2: sources 486+171 484+152
N3: uctounuku | 2159+990 2043+941 No.3: sources 2159+990 2043+941
Hroro: 21249+23002 18901+21194 Total: 21249423002 18901+21194




80

OTYET CAO 2004-2005 SAO REPORT

Tabnuya 8. Cnucok npogsedennvix Ha PATAH-600 nabniooamenvusix npoepamm ¢ 2004 2.

3asBuUTEND Wucruryt/ Kpartkoe Ha3zBaHHE IPOrpaMMBI
CTpaHa
borog B.M. KU PAH HcrouyHnky BO3MYLIEHUI COJIHEYHOIO BETpa
CAO PAH
borog B.M. KU PAH Tomnonorns MarauTHEIX mosei Ha COJHIIE U OCHOBHBIE NCTOYHUKHA
CAO PAH COJTHEYHOTO BETpa
T'ensdpeiix I'.b. I'AO PAH Kpasunepmognyeckne KonebaHUS W OCIIUUIALUS  CTPYKTYpP
COJTHEYHOH aTMocheps
I'opmkos AT AU MI'y AKTHBHOCTb SI/Iep BHETaJAKTUYECKUX UCTOUHUKOB
lNocaunnckuit 1.B. CAO PAH HccnenoBanue  B3aMMOJEWUCTBUS ~ OCTaTKOB  CBEPXHOBBIX  C
OKPYXKAIOIINM HX MEX3BE3HBIM Ta30M
Jy6posuu B.K. CAO PAH CnexrpajbHbIE HCCIIEA0BaHNS BHETAIAKTHYECKUX IPOTOOOBEKTOB
Wnbun ' H. CAO PAH OOnayHast  CTPYKTypa MEXK3BE3IHOIO Ta3a Ha  BBICOKHX
TaJlaKTHYECKUX MIHPOTaxX
Kogamnes 10.A. AKI] ®PAH PensituBucrckue ctpyu B ASAL 1 kBazapax
Maxkapos B.1. I'AO PAH E>xeTHEeBHBIN MHOTOBOTHOBOH MOHHUTOPHHT akTUBHOCTH COJHIIA
Mumnranues M.T. CAO PAH MOHUTOPHHT AOJITOBPEMEHHOMN nepemeHHoCcTH A ST
Mapuiicxnii 1O.H. CAO PAH Kocmonormueckuii I'en Beenennoi
Hosukos W./I. TAC/ Nanus
Tpymkun C.A. CAO PAH PeHTreHOBCKUX MCTOYHUKU
Tpymkun C.A. CAO PAH MOHUTOPUHI MUKPOKBa3apoOB
Tpymkun C.A. CAO PAH MonuTopuHr MuKpokBa3apos 1o nporpamme KA MTHTEI'PAJI
Ps60B B.U. VIRAC/JIatBus MaruuTorpadust COIHEUHOH KOPOHBI
Banraos E. Ob6cepBaTopust OnHOBpEMEHHBIE CIIEKTPBl BHEIAIAKTHUECKHX NCTOYHUKOB

Tyopna/ @unnsnans

Table 8. List of observational programs carried out with RATAN-600 in 2004

PI Institute / Short program title
country
Bogod V.M. ISR RAS Sources of solar wind perturbations
SAO RAS
Bogod V.M. ISR RAS Topology of solar magnetic fields and main sources of the solar
SAO RAS wind
Gelfreikh G.B. MAO RAS Quasiperiodic vibrations and oscillations of structures in the solar
atmosphere
Gorshkov A.G. SAI MSU Activity of nuclei of extragalactic sources
Gosachinskij [.V. SAO RAS Study of interaction of supernovae remnants with surrounding
interstellar gas
Dubrovich V. K. SAO RAS Spectral study of extragalactic protoobjects
II’in G.N. SAO RAS Cloudy structure of interstellar gas at high galactic latitudes
Kovalev Yu.A. ASC FIAN Relativistic jets in active galactic nuclei and quasars
Makarov V.I. MAO RAS Everyday multi-wave monitoring of activity of the Sun
Mingaliev M.G. SAO RAS Monitoring of long-term variability of AGNs
Parijskij Yu.N. SAO RAS C lowical
Novikov I.D. TAC/ Denmark osmoftogical gene
Trushkin S.A. SAO RAS X-ray sources
Trushkin S.A. SAO RAS Monitoring of microquasars
Trushkin S.A. SAO RAS Monitoring of microquasars under a program of the Space
Observatory INTEGRAL
Ryabov B.I. VIRAC/Latvia Solar coronal magnetography
Valtaoja E. Tuorla Observatory/ Simultaneous Spectra of Extragalactic Sources

Finland
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Tabnuya 9. Cnucox npogsedennuvix ha PATAH-600 nabniooamenvhuvix npoepamm 6 2005 e.

3asBUTEND Wucruryt/ Kpartkoe Ha3BaHUE MPOTrpaMMEI
CTpaHa

Anteiaues A.T. NC3® CO PAH CrieKTpasibHbIe U IIPOCTPAHCTBEHHBIE CTPYKTYPBI aKTUBHBIX O0JacTeit
CoiHia

Anteianes A.T. HNC3d CO PAH MonuTopuar CoHIa

Borox B.M. CAO PAH HccrenoBanne TOHKOH CTPYKTYpHI CHEKTpa AaKTHBHBIX OOJacTei
CoiHia

Borox B.M. CAO PAH Monwutopunr CoJtHia

I'ensdpeiix I'.b. I'AO PAH Mouutopunr CojHia

I'opmikos AT AU MI'Y AKTHUBHOCTB s1/Iep BHETaJaKTUYECKUX PaAHMOMCTOUHHKOB

I'ocauunckuit .B. CAO PAH CTpykTypa ¥ KHHEMaTMKa MEX3BE3JHOro Taza B 00JacTsxX
3BE31000pa30BaHUS

Jy6posuu B.K. CAO PAH CrieKTpasibHbIe UCCIIE0BaHNS BHETATAKTHUECKUX TPOTOOOBEKTOB

Kapnamos H.C. AKI[ ®1AH CrekTpanbHble  XapaKTEPUCTUKU  pajAMOUCTOUHHKOB  CeBepHOro
IOJIF0Ca MUpa

Kogaues 10.10. NRAO/CHIA [ouck pensSITHBUCTCKUX CTPYH B aKTUBHBIX TaJJAKTHKAX M KBa3apax

AKI] ®AH

Kopxasuna A.H. CAO PAH Uzydenue ctpumepoB Ha COITHIIE B IIMPOKOM JHAMTa30HE BOJIH

Makapos B.U. I'AO PAH Monwutopunr CoJtHia

[MTapwmiickuit 1O.H. CAO PAH Kocmonornueckuii I'en Beenennoi

Ps6oB b. VIRAC/JIatBus Monwutopunr CoJtHia

Tpyuikun C.A. CAO PAH MOHUTOPUHT MUKPOKBa3apoB

Table 9. List of observational programs carried out with RATAN-600 in 2005

PI Institute/ Short program title
country
Altyntsev A.T. ISTPh SD RAS Spectral and spatial structures of active regions in the Sun
Altyntsev A.T. ISTPh SD RAS Monitoring of the Sun
Bogod V.M. SAO RAS Study of fine structure of spectra of active regions in the Sun
Bogod V.M. SAO RAS Monitoring of the Sun
Gelfreikh G.B. MAO RAS Monitoring of the Sun
Gorshkov A.G. SAI MSU Activity of nuclei of extragalactic sources
Gosachinskij I.V. SAO RAS Structure and kinematics of interstellar gas in regions of star formation
Dubrovich V.K. SAO RAS Spectral study of extragalactic protoobjects
Kardashov N.S. ASC FIAN Spectral characteristics of sources of the North Celestial Pole
Kovalev Yu.Yu. NRAO/USA Search of relativistic jets in active galaxies and quasars
ASC FIAN
Korzhavin A.N. SAO RAS Study of streamers in the Sun in a wide wave-length band
Makarov V.1 MAO RAS Monitoring of the Sun
Parijskij Yu.N. SAO RAS Cosmological gene
Ryabov B.I. VIRAC/Latvia Monitoring of the Sun
Trushkin S.A. SAO RAS Monitoring of microquasars
BBemeH B MITaTHYIO — 9KCIUIyaTalMi0  HOBBIN A new high-resolution spectral-polarization complex

CHEKTPAJIBbHO-TIOJISIPU3AOHHBIH  KOMIUIEKC BBICOKOTO
pazpemienus (6+18 ITu; 64 kanama c¢ 1% mnomocoi
ananm3a) uis uccnepoBanuid Comana (O0mydarens Ne3).
[To coyeraHwio OCHOBHBIX IAapaMETPOB (YACTOTHOTO
NEPEKPHITUsI M paspellieHHs, YyBCTBUTEIBHOCTH U
TOYHOCTH TOJsIpu3aoHHbIX m3MepeHui 0.02-0.03%)
TAKOW KOMIUIEKC SIBIISIETCS YHHKAIbHBIM MPHOOPOM B
MPAKTHKE COJIHEYHOU paaroacTpOHOMHUHU.
[Tpomomkanuch paboThI IO UCIIOIb30BAHUIO IEPBHYHBIX

(6+18 GHz; 64 channels with the 1% analysis band) for
study of the Sun was put into standard operation (feed
cabin 3). In combination of basic parameters (frequency
coverage and resolution, sensitivity and precision of
polarization measurements of 0.02-0.03%) such a
complex is a unique device in practice of solar radio
astronomy. Work on the use of primary feed cabins with
a common phase center was continued. It will allow "to
relieve” the primary focus and to carry out observations
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oOiryyaresnieii ¢ eaMHBIM (a30BBIM ILIEHTPOM, HYTO
MO3BOJINT ~ «pasrpy3uTb»  MEpBUYHBIM  (OKyC H
MIPOBOANTH HAONIONEHUS B PEXHMME MHOI'OYAaCTOTHOTO
compoBoxkaeHus (O0mygatenn NeNe 1 1 2).

K coxanenuto, ¢ MpoABMKEHHUEM B TIOBCEIHEBHYIO
KU3Hb MOOMIBEHOH TenedoHnu, noctyna B IHTEpHET 1o
3uUpy U Ap. ZOCTHKEHHUH B 00OJIACTH CBS3M IIOMEXOBas
obcraHoBka B paiioHe pacnonoxenuss PATAH-600
mpojoKanach  yxyamarbes. I[Ipaktuueckn — Obuin
MOTCPAHBI [JII BBICOKOUYYBCTBUTEJIbHBIX Ha6H}OﬂeHHﬁ
muanazonsl 13 m 31 cm. CroenuanbHble YCHIHS IO
HCCIIEIOBAaHUIO  3THUX IOMEX C  HOCIeAyrouen
JOpabOTKOH NPHEMHBIX TPAaKTOB [0 3allUTe OT
JIEKTPOMArHUTHBIX TIOMEX PaJNOMETPOB JIM AHAIa30Ha
CYIIECTBEHHO YJIyUIIHIN CUTYAIHIO.

B rtabmumax 8, 9 mpencTaBieH CHUCOK HAaYYHBIX
IporpaMM, IO KOTOPBIM pPadoTald pagroTEIEeCKOI
PATAH-600 B 2004-2005 rr.

M. Munzanues

TEXHUKA U METO/bI
PAJIJMOACTPOHOMMUU

IIPOEKT «OKTABA». INPUMEHEHHME
CBEPXIIIMPOKOIIOJIOCHBIX TEXHOJIOIAM
A1 MOJAEPHU3AIINMU PAJUOMETPHUYEC-
KOI'O KOMILVIEKCA PATAH-600 J1JIs1 PABOTbI
B KOHTUHYYME

[Ipoext «OKTaBa» OPUEHTUPOBAH HA MOAEPHU3ALNIO
paguomerpoB  cmiomHoro crnekrpa  PATAH-600.
Hauata peanmzamust mnepBoro sTama, Kacaromlerocs
paaroMeTpoB AM AuWana3zoHa Ha BouHH 13, 31 u 49 cm.

Ba3oBbEIM  57eMEHTOM  TIPOEKTa  SABISETCS  HOBas
pa3paboTka CBEPXIIMPOKOTIOIOCHOW aHTEHHBI THUIA
Eleven, BomonnenHas B [lIBerun, YHUBepcHUTET

Chalmers, I'ere6opr (puc.54). [P.-S. Kildal “Broadband
Multi-Dipole  Antenna with  Frequency-Independent

Radiation  Characteristics”  Patent  Application
PCT/SE2004/001 178.]. [Olsson, R; Kildal P.-S;
Weinreb,S. “The Eleven Antenna: A Compact Low-

Profile Decade Bandwidth Dual Polarized Feed for
Reflector Antennas” IEEE Transactions on Antennas
and Propagation Vol. 54, No. 2, pp. 368 - 375, Feb.
2006]. Anrenna FEleven B TmepByno ouepenp
MIPUMEHSETCS B KadeCcTBE IEPBHYHBIX OOIydaTenen
PauOTENIECKOIIOB. IlepBbiii obpasel;  aHTEHHBI
m3rotoBneH s 43-m 3epkana B Green Bank. Ota
AQHTEHHAa pPaccMaTpUBAETCS KaK OJWH M3 OCHOBHBIX
BapUAHTOB IPHMEHEHHS B KauecTBE [EPBUYHOTO
o0yuatelns B aMmeprkaHckoi Bepcun SKA.

[Ipn ucronn3oBannu aHTeHHBl Eleven B kauecTse
nepBuuHoro obmydatens it PATAH-600 Oyner
pealM30BaH MEPEXox OT CO8MeueHHo20 TIEPBUYHOTO
obmywyarenss K wupokononocHomy.  Ilocnennee
O0OCTOSATENNECTBO CHUMAeT OTPAaHWYCHHS Ha BEIOOp
paboyell 9acTOTHl HAPIHAIBHOTO PAJANOMETPHIECKOTO
KaHalla, [O3BOJIIET YXOIUTh Ha HE3arpyKCHHbIC

in the mode of multi-frequency tracking (feed cabins 1
and 2).

Unfortunately, as the mobile telephony, wireless
access to Internet and other achievements in the
communication field are implemented, the interference
situation in the RATAN-600 location area continued to
become worse. The 13 and 31 cm ranges were
practically lost for high-sensitive observations. Special
activities on investigation of this interference with
subsequent modification of receiving channels for the
defense against electromagnetic interference in
radiometers of the decimeter range improved the
situation considerably.

Tables 8 and 9 give lists of research programs
fulfilled by RATAN-600 in 2004-2005.

M. Mingaliev

RADIO ASTRONOMY TECHNIQUES

PROJECT “OCTAVE”. APPLICATION OF
SUPERWIDE-BAND TECHNOLOGIES FOR
MODERNIZATION OF THE RATAN-600

CONTINUUM RADIOMETER COMPLEX

The project “Octave” is aimed at modernization of
the RATAN-600 continuum radiometers.
Implementation of the first stage concerning the 13, 31
and 49 cm radiometers of the decimeter range was
started. The project base is a new development of a
superwide-band antenna of the type Eleven fulfilled in
Sweden, University Chalmers, Goteborg (Fig. 54). /P.-
S. Kildal “Broadband Multi-Dipole Antenna with
Frequency-Independent  Radiation — Characteristics”
Patent Application PCT/SE2004/001 178.]. [Olsson, R;
Kildal,P.-S; Weinreb,S. “The Eleven Antenna: A
Compact Low-Profile Decade Bandwidth Dual
Polarized Feed for Reflector Antennas” IEEE
Transactions on Antennas and Propagation Vol. 54, No.
2, pp- 368 - 375, Feb. 2006].The Eleven antenna is used
first of all as primary feeds of radio telescopes. The first
antenna sample was produced for the Green Bank 43 m
mirror. This antenna is considered as one of main
variants of application as a primary feed in the American
version of SKA.

When using the Eleven antenna as a primary feed for
RATAN-600 a transition from a combined primary feed
to the wide-band one will be implemented. The latter
circumstance removes choice restrictions of operative
frequency of a partial radiometric channel, allows
moving to the interference-free ranges, allows
implementing in prospect a variant of a comprehensive





