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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
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IIOMEXaMu Y4acCTKU Juaria3oHa, pcain30BaTb

B
[IEPCHEKTUBE BapUAHT MPEIEIbHO I[IOJIHOTO aHalMu3a
Bcero joctymHoro aM auanazoHa Ha PATAH-600,
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analysis of all decimeter range  accessible with
RATAN-600, extends the capabilities of the pulsar
studies and of the multi-frequency monitoring mode.

pacumpsieT BO3MOKHOCTH HCCJIEIOBaHMS IMyJIbCapOB H

peXKMa MHOTOYAaCTOTHOTI'O CIIC)KEHU .

Puc.
Puxapoom Onconom, Ynusepcumem Yanmepc, Lllseyus.
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54.  Jlabopamopnoui makem (cieéa) u ouazpamma (cnpaea) amnmennvl Eleven. Jlobesno npedocmasneno

Fig. 54. Eleven antenna lab model (left) and far-field patterns (right). Courtesy of Rikard Olsson, Chalmers Univ.,
Geteborg, Sweden
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Fig. 55. Eleven feed and LNB interconnection. 90° hybrid inserted only for Circ. Pol. registration.

OcHOBHBIC XapaKTepUCTUKN aHTeHHHI Eleven:
— NpHUEM JBYX JIMHEHHO-TIOJSIPU30BAHHBIX KOMITOHEHT
curHana (peructpamus mapamerpoB Crokca I, U u Q
OJHOBPEMEHHO);
— TOJISIpU3AIIMOHHAs pa3Bszka nopsaka 20 nb;
— cTalwWibHas AuarpaMma HalpaBJICHHOCTH B IIOJIOCE
6osee nekansl (puc. 54);
— HU3KHUH ypOBEHb IIYMOBOI TEMIepaTyphl;
— HE3aBHCUMOE OT 4YacTOThl IIOJIOKeHUE (Ha30BOro
LEHTpA.

Hns >ddexTHBHOrO mNpUMEHEHHs 3alulaHMpOBaHA

General properties of the Eleven antenna:
— reception of two linearly-polarized components of
signal (simultaneous registration of the Stocks
parameters I, U and Q);
— polarization isolation of order 20 dB;
— a stable beam in the band more than a decade
(Fig. 54);
—alow level of noise temperature;
— the phase center position independent of frequency.

For application to be efficient we plan to develop an
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pa3paboTka CTONb € LIMPOKOIIOJIOCHOTO BXOJHOTO
JBYXKaHAJILHOTO (s JBYX TIOJISIPU3aLINi )
MaJIOLTYMSIILIETO yCHIUTENbHOro Osoka (puc. 55). K
BBIXOZY OJIOKA IOAKITIOYAIOTCS Yepe3 MOMEXO03aIlUTHBIE
(UIBTPBl YACTOTHO-CENEKTHBHBIE pPaJNOMETPHUYECKUE
KaHaJIbl. Hcnone3yercs MouduIpoBaHHAs
pamuomeTtpudeckas cxema P/ (Pagmomerp ¢
Ho6asnenunem Illyma). JJoGaBOYHBIN MOIyTHPOBAHHBIH
IIyMOBOH CHUTHal OT OOIIEro TreHeparopa IMIyma
BBOAUTCA Ha BXOJ MNEPBOI0 YCUIIUTECIIA. CI/IHXPOHHOC

u3MeHeHne Kod(duimMeHTa mepeqayd M TOYHAsS
0amaHCHpOBKAa pealm3ylOTCS BO BXOIHOM YacTu
KaXKIO0TO MapIUATEHOTO YaCTOTHOTO KaHaya

He3aBHcUMO (puc. 56). BxoaHas 4acTb MaJIOITyMSIIIIETO
IIMPOKOIIOJIOCHOTO OJ0Ka MOXET OBITh BIOCIIEACTBHU
YCOBEPILCHCTBOBAHA TIOCPEICTBOM yCTAHOBKH BXOJHBIX
YCUITUTENEH MEKIy TepBUYHBIM obiydareaem u 180°
ruOpugaMu ¥ YCTaHOBKM TyJda K€ “aKTHUBHBIX
rHOPHUIOB”, IBYX yCHIIHTENEH ¢ OaJJaHCHBIMU BXOJaMHU.

equally wide-band input two-channel (for two
polarization) low-noise amplifying block (Fig. 55).
Frequency selective radiometric channels are connected
to the block input through anti-interference filters. A
modified radiometric scheme NAR (a noise-addition
radiometer) is used. The additional modulated noise
signal from a common noise generator is feed to input of
the first amplifier. Synchronous alteration of a transition
factor and the precise balancing are implemented in the
input of every partial frequency channel independently
(Fig. 56). Input of the low-noise wide-band block can
be improved afterwards by inserting input amplifiers
between the primary feeds and 180° hybrids and by
inserting there “active hybrids”, two amplifiers with
balance inputs.
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Puc. 56. Cmpykmypa xanana ona oonoii nonapuzayuu. Ha npumepe gonnot 49 cm nokasan pescum PUIIIL
Fig. 56. One polarization channel structure (49 cm output block shown expanded to demonstrate NAR mode of

operation).

Ha cnenyromem »5Tame mnpoekTa H3JI0KEHHbBIE
MOJXOJbl MOTYT OBITh NPUMEHEHBI JJIsI MOJEPHU3ALNN
KOMILIEKCA palMOMETPOB CM JUana3oHa Ha BOIHBI 6,25;
3,9 u 2,7 cM. BxoaHbele Kackagsl ATHX pajlOMETPOB
oxjaxnarorcs a0 15 K npu noMomu Tpex CIOXKHBIX U
JOPOTUX MUKPOKPHOTCHHBIX CHCTEM 3aMKHYTOTO IIHKJIA.
CoBMeIIeHHBI TepBUYHEIA 00mydaTens Tuma Eleven
JUIsl YKa3aHHOTO AMANa3oHa YacTOT BIIOJIHE MOXKET OBITh
pa3MelleH B KPHOCTaTe ¢ BAKYYMHBIM OKHOM, IIPH 3TOM
obmuit s Tpex (Wiam OoJiee) paaTuoOMETPOB BXOIHOM
OJIOK MOXET OBbITh OXJaXIEH OJHOW KPHOMAIIWHON
BMECTO Tpex. Pazpabotka MIOJTHOCTBIO
KPHOCTATUPOBAHHON  PagUMOMETPHUUECKOW  BXOJHOMU
yacth Oyner BechMa BaKHBIM IIArOM Ha MYTH K
«HJEATBHOMY PaIUOMETPY».

A.B. bepnun,  FO.H. Hapuiickuti, — M.I. Muneanues,
H.A. Huocenvexkuii, I"M. Tumogpeesa, /I.B. Kpamos

At the following stage of the project the described
approaches can be applied for modernization of the 6.25,
3.9 and 2.7 cm radiometers of the centimeter range
included in the complex. Input cascades of these
radiometers are cooled down to 15 K by means of three
complicated and expensive micro-cryogenic systems of
closed cycle. The combined Eleven primary feed for the
mentioned frequency range may well be allocated in a
cryostat with a vacuum window, and, in doing so, the
input block which is common for three (or more)
radiometers can be cooled by one cryo-machine instead
of three. Development of a fully cryostatic radiometric
input will be an important step on the way toward an
“ideal radiometer”.

A.B. Berlin, Yu.N. Parijskij, M.G. Mingaliev,
N.A. Nizhel’skij, G.M. Timofeeva, D.V. Kratov
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MPUEMHO-USMEPUTEJIbHBIA  KOMILJIEKC
PAJUOMETPOB KOHTUHYYMA. L.

[Ipomomxkamuce  paboTel MO 3amuTe  OT
JIEKTPOMAarHUTHBIX TIOMEX PaJMOMETPOB M AWAIa30Ha
(BomHbl 31 1 13 cm).

B 2004 r. Ha BonHe 31 cM (quana3oH paboThl CHCTEM
MoOunbHOM cBsi3u GSM900) ymanoce TOCTHYH BIOJHE
yIIOBJIETBOPHUTEIBHOM paboTsl panuomerpa c
YMEHBIIEHHOW BJBOE IIOJIOCOM MpHeMa. ITocne
BBE/ICHHS B CTPOH HOBBIX KaHAJIOB CHCTEMBI MOOMJIBHON
CBSI3M HAOJIOJEHUS ONATH CTallMi HEBO3MOXHBIMH. C
MTOMOIIBI0 TIporpaMMbl Ansoft Designer SV B wmapte
2005 r. OBUIM pacCUMTAHBI W 3aT€M H3TOTOBICHBI 2
HOBBIX ITOJIOCHO-TIPOIYCKAIONINX (HUIBTPa 7 MOpPsIKa Ha
BCTPEUHBIX INTHIpAX Ha momocy 0.99 — 1.02 I'Tu. Ha
kpato nosocsl GSM (0.96 I'T'm) 3aTyxaHne 0OIMHAKOBO y
oboux »sk3emmusipoB — 68 nb. Ilepbiii  ¢GunbTp
ycraHoBileH nocie manomymsuiero HEMT ycunurens,
BTOPOH (GHUILTP - TOCHE BBIXOJHOIO YCHIIHTEIS.
Makcumansayo yactoty GSM900 960 MI'n ynanoch
monaBuTh Ha 136 nb. HabOmogenuss mnpoBomsaTcs ¢
YMEHBILIECHHEM TI0JIOCH TIpHeMa B 4 pasa 1o CpaBHEHHIO
C «JIOIIOMEXOBO» 3IMOXO0M.

B mmamazone 13 cm B centsope 2005 r. cuTyanms ¢
MIOMEXaMH PE3KO M3MEHHWJIAch HACTONBKO, YTO LITATHAsS
CHCTEMa TIOMEXO3AIIUTHl OKa3alach Hed(PPEKTHBHOM.
VYBenmnuenne T, Ha JaHHOM BOJIHE W3-3a IIOMEX
coctaBwio Oosnee 100K. Ilocie wusmepeHust ypoBHs
ITOMEX C TIOMOIIBIO U3MepUTENbHOTr0 preMHnka ESMC
Rohde&Schwarz (I'epmanusi) ¥ TOYHOH NPUBS3KK
YacTOTHl ~OKa3aJloch, YTO IIOMEXH COOTBETCTBYIOT
nuanaszony 2405-2455 MI', npeBblllIeHHE HaJl YPOBHEM
mymoB jocruraer 13-15 nb/mMkxB. Ortor nuamason
BBIJICJICH JUISl HCIIOJB30BaHUS Ha Tepputopuu Pd
PaIvodIIEKTPOHHBIX CPEICTB OECHpOBOMHON Iepenadn
maHebX ¢ 1.06.02. C koHIa CEHTAOps Ha pagHOMETp
ObUI  YCTaHOBJIEHBI HOBBIE IIOJIOCHO-TIPOITYCKAOIIHE

¢unbTpel (puc. 57) ¢ momocont 2.12-2.37 ITm (5/8
MpeXHeH MoI0ck npueMa). [IoTHOCTRI0 BOCCTaHOBICHA
BO3MOXHOCTh PaJ0acTPOHOMHUYECKHX HAOJIONCHUH Ha
JTaHHOH BOJIHE.
A.b. Bepnumn,
I'H. Unvun

H.A. Huoicenvcruii, I1.T. []ei6ynes,

A RECEIVING-MEASURING COMPLEX OF
CONTINUUM RADIOMETERS. 1.

Work was continued on protection of dm
radiometers (the wavelengths 31 and 13 cm) from
electromagnetic interference.

In 2004 we succeeded in achieving of quite a
satisfactory operation of the 31-cm radiometer with a
half-reduced reception band (31 cm is an effective range
of the mobile communication systems GSM900). Upon
putting of new channels of mobile communication
systems into service the observations became impossible
again. In March 2005, two new bandpass slab-line filters
of the 7™ order for the range 0.99 — 1.02 GHz were
computed with the program Ansoft Designer SV and
then produced. At the GSM band edge (0.96 GHz) the
attenuation is equal to 68 dB for both specimens. The
first filter is set after a low-noise HEMT amplifier, the
second one — after an output amplifier. We managed to
suppress a GSM900 maximum frequency of 960 GHz
by 136 dB. Now the observation band is 4 times less
than in the epoch “before interference”.

In September 2005 the situation with interference at
13 cm changed abruptly so much that the standard
system of interference immunity turned out to be
ineffective. Because of interference, T, at this wave
length was more than 100 K. After the interference level
was measured with the measuring receiver
Rohde&Schwarz ESMC (Germany) and the frequency
was exactly bound, it turned out that interference
corresponds to the range 2405-2455 MHz and an
interference excess over the noise level reaches 13-
15 dB/microV. On the territory of the Russian
Federation this range is alloted for radio electronic
means of wireless communication since June, 1, 2002.
Since the end of September new bandpass filters
(Fig. 57) with the band 2.12-2.37 GHz (what is 5/8 of
the former reception band) were set at the radiometer. A
possibility of radio astronomical observations at this
wave length is fully restored.

A.B. Berlin, N.A. Nizhelsky, P.G. Tsiboulev, G.N.Il'in

Puc.57. Qunomp na ecmpeunvix cmepoiicHIX O
paouomempa ouanazona 13 cm.
Fig. 57. Slab-line filter at wavelength 13 cm.
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NPUEMHO-U3MEPUTEJIbHBIA  KOMILJIEKC
PAANOMETPOB KOHTUHYYMA. II.

Pa3paboTaH, W3roTOBIEH W BHEAPEH B IITATHYIO
skcruryararuio Ha PATAH-600 HOBBIN IBYXKaHATBHBIH
KPHUOTEHHBIN panuomerp npeaesbHON
YyBCTBUTEIHHOCTH Ha BONHY 6.3 cM. HoBEII pagnomerp
IUTAHUPOBAJICA JJIS1 3aMEHBI KPUOPAANOMETpa Jrara3oHa
7.7 cM, KOTOPBI UMENl PEKOPAHYIO 4yBCTBUTEIBHOCTH
2.5 mK/cex”? o T, ¢ 1979 1. u 10 AEMOHTa)ka B KOHIIE
2003 . B cBsI3M ¢ BBIpabOTKON 3aJI0’KEHHOTO pecypca U
3aCBETKOM OT F€0CTallMOHAPHBIX CIIyTHUKOB.

HoBplii  mpubop co3maH ¢ HCIOJIB30BaHUEM
COBPEMEHHOMW AJIEMEHTHOH 0a3bl 10 CXeMe paauoMeTpa
C no0aBIiIeHUEM IITYMOB. OnHOBpEMEHHO
PETUCTPUPYIOTCST JIBE KpPYTOBBIC WM [BE JIHMHEHHEBIE
noysipyu3anud. BxomHo#t TpakT (pmc.58) BKIOYaeT B
ce0s MepBUUYHBIA 00Iy4aTesb, pa3delUTeN]h KPYTOBBIX
MOJISIPU3aLUH, CMEHHBIE BOJHOBOIHYIO BCTaBKY W
TpexJeunOeNnbHbIil KBaJpaTypHbIA IIEIeBOH MOCT JUIs
npeoOpa3oBaHusl KPYrOBbIX MOJSAPU3ALUN B JIMHCHHBIC,
BXOJHON KpuoOJNOK (pHc. 59) BOIOPOTHOTO YPOBHS
OXJIAXJIEHUS HAa  MAJOWIyMSINMX  TPaH3UCTOPHBIX
yeumurensx tuna HEMT. ILlentpanbHas uacrota 4.8
ITu, momoca npunumaembix yactoT 800 MI'm, npu

ITYMOBOH T CUCTEMBI 38K peanu3oBaHa
qyBcTBHTENBHOCTE OKONO 2.2 MK/cex™” mo  kammomy
KaHay.

Ve mepBble MecAlbl OKCIUTyaTalluH I1O0Ka3aH
npeumyinectBa u  3PPEKTUBHOCTh  UCIIOIb30BAHMS
HOBoro  paaumomerpa. OH  obmamaer  Xxopourei
JIOJITOBPEMEHHON CTaOMIIBHOCTBIO napameTpoB,

pacueTHas 4yBCTBUTEJIBHOCTh PEAM30BaHA MOJHOCTHIO.
Hpeiid Hyns or BHYyTpeHHHX (AKTOPOB HE IPEBHIILIAET
50 MK B uwac. Paguomerp paboTtaer Ha BBIIEICHHOMN 1S
pazMoacTpOHOMHMH YacTOTE, HCIIONIB3yeT 00€ MOJBI
KPYroBOH TOJISIpU3alMd C OTACNBHBIMH KaHaJaMH
YCWICHUS W PEANN3yeT IONOIHUTEIbHBIA BBIUTPHIN B
YyBCTBUTEIBHOCTH II0 CPaBHEHHIO C OJHOKAaHAIbHBIM
BAapPUAHTOM, YTO OCOOEGHHO BaXXKHO IIPH IIPOBEACHHUU
MOHUTOPHUHTA OBICTPONIEPEMEHHBIX 00BEKTOB.

A.b. Bepnun, H.A. Huowcenvcxuii COBMECmHoO c
A.M. [Tununenxo (OAO HIIIIO «Camypuy, Ykpauna)

NG (calibrating, balancing)
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I e e
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RCP
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3-dB qudraiure
bridge

A RECEIVING-MEASURING COMPLEX OF
CONTINUUM RADIOMETERS. II.

A new two-channel limit-sensibility cryogen
radiometer at the wavelength 6.3 cm was elaborated,
produced and put into standard operation at RATAN-
600. The new radiometer was meant to replace a 7.7-cm
cryo radiometer which had a record T, sensibility of
2.5 mK/sec"” since 1979 till the dismounting in the end
of 2003, because it exhausted a project resource and was
exposed to geostationary satellites.

The new device was implemented with the use of
modern element base in the layout of radiometer with
noise addition. Two circular or two linear polarizations
are registered simultaneously. An input channel
(Fig. 58) includes a primary feed, an orthomode
transducer, a changeable waveguide insert and a
removable 3-dB quadrature slit bridge to transform
circular polarization into linear one, an input cryo block
(Fig. 59) of hydrogen cooling level on low-noise
amplifiers of the HEMT type. The central frequency is
4.8 GHz, the band of received frequencies is 800 MHz.
At the system noise temperature 38 K a sensibility of
about 2.2 mK/sec’” is implemented in each channel.

As early as the first months of exploitation the use of
the new radiometer showed its advantages and
effectiveness. It has a good long-term stability of
parameters. The project sensibility is fully implemented.
The zero drift due to inner factors does not exceed
50 mK per hour. The radiometer operates at the
frequency alloted for radio astronomy. It uses both
modes of circular polarization with separate channels of
amplification and implements an additional sensibility
gain in comparison with the one-channel variant what is
of special importance in monitoring quick-variable
objects.

A.B. Berlin, N.A. Nizhelsky in collaboration with
A.M. Pylypenko (Joint-Stock Comp. "Saturn”, Ukraine).

Puc. 58. Vnpowennas 6nok-cxema 6xooHoti uacmu
paouomempa. PF — nepsuunviti ooryuamens, OMT —
pazoenumenv Kpyzosvix noaspusayuti, LCP u RCP —
nesas u npasas Kpyzosvle nonapuzayuu, NG —
eenepamopul wiyma , 11, 12 — gpeppumossvie uzonamopeoi.

Fig. 58. Simplified block-diagram of the front-end unit
PF — primary feed, OMT- ortho-mode transducer, LCP
and RCP — left and right circular polarizations, NG —
noise generators, 11, 12 — ferrite isolators.
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CO3JAHUE HINMPOKOJUAIIA3ZOHHOTI'O
CIIEKTPOAHAJIM3ATOPA BBICOKOI'O
PA3ZPEIIEHUSA JJIA COJIHEYHbBIX

UCCJIEJOBAHUI HA PATAH-600

B 2005 r. 3aBepmieHO CO3MaHWE YHHUKAIHHOTO
CHEKTPAJIBbHO-TIOJSIPU3ALOHHOTO KOMILIEKCa BBICOKOTO
paspemennss CIIKBP B  nmmamasome 6-18 ITw,
cocrosiiero u3 64 xananos ¢ 1% monocoi ananuza. Ilo
COYCTAHUIO  OCHOBHBIX  MApaMeTPOB  (4aCTOTHOIO
MEPEKPBITUS W Pa3peIICHUs], YYBCTBUTCIBHOCTH H
TOYHOCTH  MOJISIPU3ALMOHHBIX  W3MEPCHUiIl)  TaKoi
KOMILIEKC SBJISICTCS YHUKAIEHBIM IPUOOPOM B IIPAKTHKE
COJTHEYHOU paHoacTPOHOMUHU.

24 mm
“ >|
PeannzoBansl ClleyIoIue TEeXHUYECKUE
JOCTYKSHUS:
1. Co3manbl BXOIHBIE OOJy4aTenw KpYroBOW

MOJIIPU3ALMHU ¢ MAJIOW DJUTMIITHYHOCTHIO M MTOCTOSIHHOM
IIMPUHON JMarpaMMbl B IIMPOKOM JHANa30HE YacToT,
MO3BOJIIONIAE ~ U3MEPATh  NpEACTbHBIC  CTCICHH
moJisipu3anyy B quamazone 6-18 I'T' (puc. 60).

2. Co3pmaHa OBICTPOJCHCTBYIOIIAS MHOTOKaHAIBHAS
cucreMa cOopa JaHHBIX U pEeTUCTpaIiu 64 KaHAIOB C
OpIcTponeiicTBreM | M Ha kaHan. Peanmm3oBaHa moiHas
aBTOMAaTH3aLUs paboTsl KOMILJIEKCA IS

Puc. 59. Buympennuii 6uo kpuocmama
Fig. 59. Interior of the 15 K cryostat

REALIZATION OF A HIGH RESOLUTION
BROADBAND SPECTRUM ANALYZER FOR
SOLAR INVESTIGATIONS AT RATAN-600

In 2005 we completed the creation of a unique high-
resolution spectral polarization complex HRSPC in the
range 6-18 GHz consisting of 64 channels with a 1%
band of analysis. Combination of basic parameters
(frequency overlap and resolution, sensitivity and
precision of polarization measurements) makes this
complex a unique device in practice of solar astronomy.

Puc. 60. Buo obnyuamens kpyzoeoi nonspuzayuu 6
ouanazone 6-18 I'Ty.

Fig. 60. View of the feed of circular polarization in the
range 6-18 GHz.

The following technical achievements
implemented:

1. We created input feeds of circular polarization
with a small ellipticity and constant beam width in a
wide frequency range which allows measuring limit

degrees of polarization in the range 6-18 GHz (Fig. 60).

were

2. A fast multi-channel system of data gathering was
created to register 64 channels with a performance of
1 ms per channel. We implemented a total automation of
the complex operation for an around-the-clock
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KPYTJIOCYTOYHOTO 0e301epaTopHOro pexxuma paboThl U
HaOmonennit CoslHIIa B peXKUME aJlaliTUBHOTO BHIOOpa
YCHIICHHUS, KOHTPOJIS TEKYIIUX apameTpoB,
NOKAHAJIBHOTO BBIPABHUBAHHS CIIEKTPa C TOYHOCTBHIO
0.5% u ap. (puc. 61).

3. Co3maHa cucreMa TpPOTPAMMHOTO OOECIeYeHUS
st 00pabOTKM MHOTOBOJIHOBBIX JIaHHBIX M aHaIM3a
OCHOBHBIX ¥ OIOpHBIX HaOJIIOACHUH, BKIIOYAIOIIASL
Ha0OP ONIMI AT COIOCTABICHHS C JaHHBIMH OCHOBHBIX
HA3eMHBIX W CIIyTHHKOBBIX OOcCepBaTopuii (MpuMep Ha

puc. 62).

C.B. banoun, B.M. bozoo, B.U. I'apaumos,
A.A. Ilepsaxos
Stable AR .Unstable AR
10780
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ITF'EOJE3UYECKHUE PABOTbI

B 2004 r. mnpoBegeHa ToONHAS TeoJe3UdYecKas
FOCTHPOBKA FO’)KHOTO ceKTopa. OO6HapyKeHBI
CYIIECTBEHHbIE CHCTEMaTH4YeCKUE DPAaCXOXKAEHHS CO
CTapbIMM MecCTaMM HyJed (MM OIMOKM Npeablaymiei
toctupoBkH). Ilocie  ucmpaBieHUs — CyIIECTBEHHO
yIaydIIuiack TOBEPXHOCTb aHTEHHBI, 4YTO OBLIO
MOATBEPXKAEHO  pe3ynbTaraMu  NpUBsBKH.  Jlis
MIPOBEICHUS ABTOKOJUTUMAI[IOHHOM IOCTHPOBKH

unmanned operational mode and observations of the Sun
in the mode of adaptive choice of amplification, control
of current parameters, channel-by-channel equalization
of the spectrum accurate to 0.5%, etc. (Fig. 61).

3. A software system was made for the processing of
multiwavelength data and analyzing of main and
reference observations including a set of options for
comparison with data from basic terrestrial and satellite
observatories (an example is shown in Fig. 62).

S.V. Baldin, V.M. Bogod, V.I. Garaimov, A.A. Pervakov

Puc. 61. IIpumep nabuooenuti paouousnyyenus ConHya
Ha 64 onunax éoan 6 duanaszone 6.0 - 18 I'Ty. na noeom
cnekmpanvhom Komniexce PATAH-600. Ha Oucke
npucymemeyiom 0ge axkmugusie obnacmu. AR 10780
Ovlia  HecmabUNbHOU CO  CMeujeHuem MAaKCUMYMO8
UHMEHCUBHOCIU U KPY2060OU — noaspuzayuu  opye
omuocumenvho opyea. (Cp. ¢ AR 10779). B cnexmpe
ARI10780 3amemna unsepcus Kpy208ou NOaAAPUIAYUU

Fig. 61. An example of observations of radio emission
from the Sun at 64 wave lengths in the range 6.0-
18 GHz with a new spectral complex of RATAN-600.
There are two active regions on the disk. The region
AR 10780 was unstable with shifting intensity maximums
and circular polarization relative to each other.
(Compare to AR 10779) An inversion of circular
polarization is noticeable in spectrum of AR 10780.

Puc. 62. Cnexmper nomoka paouousnyyenus c 1%
YACMOMHBIM pa3peuteHuemM 8 UHMEHCUBHOCMU (3eIeHblll
yeem) u Kpy2oeou nojspusayuu (201y60u yeem) O
axmuenou  obonacmu  AO  10780. Cmena 3naxa
noaapusayuu npouzouiia na vacmome 8900 MIy.

Fig. 62. Spectra of radio fluxes with the 1% frequency
resolution in intensity (green) and circular polarization
(blue) for the active region AR 10780. The change of
polarization sign occurred at a frequency of 8900 MHz

GEODESIC ACTIVITY

In 2004 the complete geodesic alignment of the
South sector was carried out. Substantial systematic
deviations from former zero positions (or errors of the
previous alignment) were detected. After correction, the
antenna surface improved essentially what was
confirmed by connection results. To fulfill an auto-
collimation alignment of the South sector a geodesic
alignment of the flat reflector was performed and, in
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I0KHOTO CeKTopa Obula TIpOBeleHa TIeoje3ndecKas
IOCTUPOBKA IUIOCKOro otpaxarens u B 2005 r. —
IIpOBEpKa U KOPPEKTUPOBKA IOJOXKEHUS OTAEIbHBIX
anmemeHToB. B 2005 1. 3aBepmieHBl paboOTHI  TIO
KaIHOpPOBKE pagraIbHBIX BUHTOB 3JIEMEHTOB CEBEPHOTO
CeKTOpa W  HHBEJIMPOBKE  YIJIOMECTHBIX  OCEH.
ITomydeHHbIE TONPAaBKM HCIOJB3YIOTCS NpH padote
aHTEHHbI. TakK )K€ MOCTOSHHO OOHOBIISIOTCS MONPABKU B
YTOJI MECTa IIIOCKOTO OTpasKaTes.

Ilocne kanuTanpbHOrO PpEMOHTAa  JByX  IpyHI
JJIEMEHTOB CEBEPHOIO CEKTOpPa ClENIaHa Te0le3ndecKas
IOCTHPOBKA OTPEMOHTHPOBAHHBIX 3JIEMEHTOB.
MakcuManbHBIE  PAcXOXKAEGHUS  C  Ipeablaylien

IOCTUPOBKOM cocTaBuiH 1 - 3 T. fe1., B pe3yapTaTe 4ero
MOJHAsT Teo/e3NUecKas IOCTUPOBKA CEKTOpa BBHIY
OopImon TPYAOEMKOCTH ObL1a TIpU3HAHA
HerenecooOpaznoii. Taxke mpoBenena paboTa 1O
MPUBSA3KE OTHAENBHBIX AJIEMEHTOB CEBEPHOIO CEKTOpa
I0CJIE KaluTaJIbHOTO PEMOHTA.

B 2005r. Obuta mpoBeneHa cepusi H3MEPEHUH
MOBEPXHOCTH BTOPUYHOIO 3epKajia o0iydarens THI 5
o HOBOW METOJIUKE c HCIIOJIb30BaHHEM
Oe3zoTpaxkaresibHOro TaxeoMerpa. [loiydeHHas cpenHsis
KBajJ[paTH4ecKass OLIMOKa IOBEPXHOCTH BTOPUYHOTO
3epkaia cocraBuina =+ 1.0 mm. Benercst pabora mno
NIPOBEPKE MOJIYYCHHBIX JaHHBIX M BO3MOXKHOCTH
UCTIPABIICHUS TOBEPXHOCTH BTOPHYHOTO 3€pKaja.

[TpoBoANTCS TOCTOSIHHBIN KOHTPOJIb CTPOHUTEIBHBIX
paboT W paboT MO PEKOHCTPYKIMH MPOBOJUMEBIX Ha
oobrekre PATAH-600, B d9acTHOCTH  TpOBEpKa
YCTAHOBKM PEIIEPOB, IOJIOXKEHUS PaAHAIBHBIX PEIIbC,
KOHTPOJIb BBICOT, NPHUBA3KA CUCTEMbI aBTOMATHYCCKOI'O
TOPU3OHTHUPOBAHUA W TMO3UITUOHUPOBAHUSA OGHy‘IaTeHH
T 1.

B.U. XKapos,
E. K. Xunvrosa

C.A. T'onocosa, B.®. Munenxo,

2005, positions of separate elements were tested and
corrected. In 2005 the calibration of radial screws of the
North sector elements and the leveling of position-angle
axes were made. The obtained corrections are used in
antenna operation. The position-angle corrections of the
flat reflector are also updated permanently.

After extensive repair of two element groups in the
North sector the repaired elements were geodesic
aligned. Maximum deviations from the previous
alignment were equal to 1-3 precise points. As a
consequence, the total geodesic alignment of the sector
was considered as inexpedient because of big labor
intensity. The connection of separate elements of the
North sector after the extensive repair was also fulfilled.

In 2005 a series of surface measurements of the
secondary reflector of cabin 5 was fulfilled by a new
method with the use of a reflectionless tachymeter. The
obtained mean-square error of the secondary reflector
surface was + 1.0 mm. The work is being carried out on
the testing of obtained data and a possibility to correct
the secondary reflector surface.

Construction and reconstruction works at RATAN-
600 are constantly controlled; in particular, we test the
placing of reference points, positions of radial rails,
elevations, connection of the system of automatic
leveling and positioning of the type 1 cabin.

V.1 Zharov,
E.K. Khil’kova

S.Ya. Golosova, V.F. Milenko,





