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PAJUOTEJIECKOII
PATAH-600

HNTOI'U PABOTDI

B 2014r. pammoreneckonm PATAH-600 paGortam B
mosiHoM o0bemMe (Tabn. 8) B  OCHOBHBIX INTAaTHBIX
pexxnMmax. B HaOMOICHUAX yYacCTBOBAIHM CEBEPHBIA H
IOKHBIM CEKTOpPbl AHTEHHBI, IUIOCKUH OTpa)KaTelb U
BTOpPHYHBIE 3epkayia: oOmyuyarens Nel (KOHTHHYYM,
Tabn. 9), obmydarens Ne2 (tabm. 10), obmyuatenp Ne3
(Connre).

HaOmionenust npoBOAWJINCH B COOTBETCTBHU  C
nporpammamu, npusaTeiMu KTBT (tabmn. 11).

ITorepu HabmODATEIHHOTO BPEMEHH H3-3a TIOIOJHBIX
YCIIOBHI | anmapaTtypsl 1urst oomydarerst Nel, No2 m No3
coctaBuid 8.7%, 9.2% u 4.8% COOTBETCTBEHHO.

ITpoBoanmucey pabOTHI MO MOAAEPKAHMIO OCHOBHBIX
IapaMeTpoB HHCTPYMEHTa Ha YPOBHE IPOCKTHBIX, a
TaKkKe MO COBEPIICHCTBOBAHMIO PEXHMMOB HAOIIOICHUS
u MOJIEpHH3AINN TIPUEMHO-U3MEPHUTEILHON
anmaparypsl.

Munzanuee M. I.
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RADIO TELESCOPE
RATAN-600

SUMMARY OF OPERATION

In 2014 the radio telescope RATAN-600 was operating
in full capacity (Table 8) in normal operation modes.
The observations involved the Northern and Southern
Antenna Sectors, the Flat Reflector and secondary
mirrors: Feed Cabin 1 (continuum, Table 9), Feed
Cabin 2 (Table 10), and Feed Cabin 3 (the Sun).

The observations were carried out in accordance with
programmes accepted by the LTPC (Table 11).

The lost of observational time due to weather
conditions and equipment of Feed Cabins 1, 2 and 3
were 8.7%, 9.2% and 4.8% respectively.

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.

Mingaliev M.G.

Tabruya 8. Pacnpedenenue HabmodamenvbHo2o spemeru mexcoy smopuunvimu zepraramu PATAH-600 6 2014 2.

Table 8. Observational time distribution between the secondary mirrors of the RATAN-600 in 2014.

BropuuHnoe 3epkaio 3amraaupoBaHo Habmronennit | [IpoBeneHo HaOOqeHHI
Secondary mirror Observations scheduled Observations made

Ne 1 23979 21890

Ne 2 20798 18876

Ne 3 4977 4742

P 49754 45508

Tabruya 9. [lapamempovl 0CHOBHO20 KOMNAEKMA PAOUOMEMPO8 KOHmMUHyyma ooayuamens Nel.

Table 9. Parameters of the main set of continuum radiometers of Feed Cabin Nel.

A, Veenter» GHZ [onoca, ITu | YyBCTBUTENBHOCTh Tyys x
cm Range, GHz Sensitivity, mK/c'?

1.0 30.0 4.0 6 240
1.4 21.7 2.5 6 190
2.7 11.2 0.8 5 100
3.6 8.3 0.8 4.5 90
6.3 4.8 0.8 35 70

13 2.4 0.4 12 95

31 0.96 0.12 15 105
49 0.6 0.13 25 125

Tabauya 10. Ilapamempuvl 0CHOBHO20 KOMNIEKMA pAOUOMemMpO8 KOHmMunyyma oonyuamens Ne2.

Table 10. Parameters of the main set of continuum radiometers of Feed Cabin No2.

A, Veenters GHZ | TTonoca, I'Tn UyBCTBUTEIBHOCTD Tyys x
cm Range, GHz Sensitivity, mK/c"?

1.0 30.0 5.0 6 240
1.4 21.7 2.5 6 185
2.7 11.2 1.4 5 100
6.3 4.8 0.8 3.5 60
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Tabnuya 11. Cnucox nposedenuvix Ha PATAH-600 nabarodamenvrvix npoecpamm 6 2014 2.

3asgBuTEIb HHcTuTyT/ cTpana KpaTtkoe Ha3BaHMe IPOrpaMMBbI
Aunekcanapakuc K. I'peuns HccnenoBanne MHOrOKpaTHOM HHBEepcuu nosisipusauuu Ha yactore PATAH-600
HMHaMHUYECKHUe TIPOLECCHl B COMHEYHOH aTMoc(epe U HeCTAl[OHAPHBIC SBICHHUS B
Anteianes A.T. HNC3d CO PAH A pon tep P
OKOJI03€MHOM KOCMHYECKOM IIPOCTPAHCTBE
bepnnzes H.B.
P ’ CAO PAH IOctupoBKka, aHTCHHbIE H3MEPCHUS
Kapos B.1.
Borox B.M. CAO PAH HccnenoBanue napaMeTpoB aHTEHHOH CHCTEMbI
HccnenoBanue 0cOOEHHOCTEH MUKPOBOIHOBOTO H3TydeHnst AO HakaHyHE MOIIHBIX
Boposnuk B.H. TAO PAH A : P e YHe Mot
OPYNTHBHBIX COOBITHI
HccnenoBaHue nepeMeHHOCTH 6J1a3apoB Ha MaclITabaX BpPEMEHH OT HECKOJIBKHX
Topukos A.T. TAULI MI'Y, CAO PAH P P P

Z[Hei/’l J10 HCCKOJIBKUX HEOCIIb

Kenesusxos B.B.,

IIpoBenenue uccnenoBaHUM 110 NOUCKY IIUKJIOTPOHHBIX JIMHUH B CHEKTpax

UIIDAH o
3norauk E. MOJISIPU30BAHHOT0 W3JIy4YEeHUs aKTHBHbBIX 00J1acTel
Kosanes 10.A. AKILl PMAH ViccnenoBanye IEHTPAIBHBIX 001aCTed siiep aKTHBHBIX FAIAKTHK
AHai3 aKTUBHBIX 0011acTel ¢ BBICOKODHEPTHYHBIMY SBJICHUSMH BO BCIIBIIIKAX
TluBum M.A. M3MUPAH b
cnabbIX M cpeHuX 0alyIoB B MUKPOBOJIHOBOM JHAIa30HE
Mumnranues M.
’ CAO PAH MOHHUTOPHHT IEPEMEHHOCTH MUKPOKBA3apOB M BHEI'AJAKTUYECKUX HCTOYHUKOB
Tpymikun C.A.
Mydaxapos T.B. CAO PAH OBoJIIONNS CHHXPOTPOHHBIX pafroceKTpoB o0bekToB Tuna BL Lacertae
Harosunus 10.A. I'AO PAH MOHHUTOPHHT COJIHEYHOW aKTUBHOCTH B MaKCUMyMe 24 LUKJIA
Huemnona E. DUHIAHAUS CeiiepToBckue ranakTuku Syl
N CAO PAH; AKI] ®HAH; N .
TMapwuiickuii FO.H. > 1 > T'enernueckuii kox Beenennoi

Janus; BenukoOpuranus

Cornukosa 10.B.

CAO PAH

MHOTOBOJIHOBOE HCCIICIOBAHNE GPS- UCTOYHHUKOB 1 KaHIUuI1aTOB

Cronspos B.A. CAO PAH; BenukoOpuranust HaOuroenne u3iydeHns BpallaTelbHOM MbUIM B TAIAKTHYECKUX 00J1aKax
Tpymikun C.A. CAO PAH; CIIIA, Hranus, MOHHUTOPHHT painoNepeMEeHHOCTH MUKPOKBa3apoB

Dpannys
Tpymikun C.A. CAO PAH AHTEHHBIEC U3MEPEHUS

Table 11. List of observational programs carried out with RATAN-600 in 2014.

PI Institute/Country Short title of program

Aleksandrakis K. Greece Study of multiple polarization inversion at the RATAN-600 frequency

Altyntsev A.T. ISTPh SD RAS Dynamical processes in the solar atmosphere and non-stationary phenomena in the
near-Earth space

Berlizev LV, .

Zharov VL SAO RAS Antenna alignment and measurements

Bogod V.M. SAO RAS The study of antenna system parameters

Borovik V.N.. MAO RAS The study of pgcuharmes of microwave emission of active regions on the eve of
powerful eruptive flares

Gorshkov A.G. SAI MSU, SAO RAS The study of blazars variability on a time scale from several days to several weeks

Zheleznyakov V.V., L . - . .

Zlotnik E.Ya. IAP RAS The search for cyclotron lines in spectra of polarized emission of active regions

Kovalev Yu.A. ASC FIAN The study of central regions of active galactic nuclei

Livshits MA. IZMIR AN Analysw.of actlye regions Wlth high-energy phenomena in flares of weak and
intermediate points in the microwave range

Mingaliev M.G., - S . .

Trushkin S.A. SAO RAS The monitoring of variability of microquasars and extragalactic sources

Mufakharov T.V. SAO RAS Evolution of synchrotron radio spectra of the type BL Lacertae objects

Nagovitsyn Yu.A. MAO RAS The monitoring of the solar activity at the maximum of the 24" cycle

Niepola E. Finland Seyfert galaxies Syl

Parijskij Yu. N.

SAO RAS, ASC FIAN;
Denmark; Great Britain

The cosmological gene

Sotnikova Yu.V.

SAO RAS

Multiwave study of GPS sources and candidates

Stolyarov V.A. SAO RAS; Great Britain Observations of emission of rotatory dust in galactic clouds
Trushkin S.A. SAO RAS; USA, Italy, France The monitoring of radio variability of microquasars
Trushkin S.A. SAO RAS Antenna measurements
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TEXHUKA U METO/bI
PAJIMOACTPOHOMUHU

HAIIPABJIEHUSA MOJEPHU3AIIMN
PAJUOITPUEMHBIX KOMIIVIEKCOB

B cBA3M ¢ MHOrOKpaTHBIM TIPEBBINIEHUEM pecypca
MHUKPOKPHOTEHHBIX ~ CHCTEM M HEBO3MOXXHOCTBIO
MAacCOBOTO MPHOOPETCHUS HOBOW KPHUOTCHHOW TEXHUKU
n3-3a (MHAHCOBBIX OTPAaHUUYCHUH OXJIAKAAEMbIE JI0
BOJIOPOAHOTO  YPOBHSA  TEMIEPaTyp  MaJOIIyMSIIHE
yemmurenn (MIIY) B pagmomerpax 3aMeHSUINCh Ha
«TEIUTBIeY, T.€. paboTaromue 0e3 OXJIaXKICHHS.

OCHOBHBIC yCWIHMA OBUIM HANpaBJICHBI Ha CO3JIaHUE
HOBBIX CHCTEM cOopa ¥ YIpPaBIEHUS KOMIUICKCAMHU
pamvoMeTpoOB C TPUMEHEHHEM COBPEMEHHBIX CXEM
MOCTPOEHHS ~ NPUEMHOM  ammaparypsl C  LeJbIo
JIOCTHXKEHUsI 0oJiee BBICOKOW YYBCTBUTEIBHOCTH (TaOIl.
10, 11).
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TECHNIQUES AND METHODS
OF RADIO ASTRONOMY

DIRECTIONS OF THE UPGRADE OF RADIO
RECEIVING COMPLEXES

Since the resource of micro cryogenic systems was
exceeded many times and it was impossible to acquire
new cryogenic equipment because of financial
restrictions, the low-noise amplifiers (LNA) in
radiometers cooled to the hydrogen temperature level
were substituted by “warm” ones, i.e. operating
without cooling.

The main efforts were directed to creation of new
gathering and control systems of radiometer complexes
with application of modern layouts of receiving
equipment with the aim of achieving a higher
sensitivity (Tables 10, 11).

Tabnuya 12. Texnuueckue xapakmepucmuku ucnonvzyemoix ycunumeneti HII® «Muxpan ».

Table 12. Technical characteristics of used amplifiers of the Research and Production Company «Mikrany.

Juanason, [Tu | HaumenoBanue [Iymonas Temmeparypa, 1b (K) VYcunenue, 1b
Range, GHz Name Noise temperature, dB (K) Gain, dB
4.4-5.0 MALN4450-11 025 (17) 35

7.9-8.7 MALN7984-12 03 (21) 30

10.9-11.7 MALN109117-12 0.4 (28) 36-38
21.0-23.5 MALN210235-11 1.2 (92) 28-30

Puc. 41. Cnesa - nunetika wneoxnadxcoaemvix MIIIY, enedpennvix na paoduomeneckone PATAH-600; cnpasa —

KOMNJIeKC paouomempog oonyuamens No2.

Fig. 41. Left — a line of uncooled LNAs embedded in the radio telescope RATAN-600; right — the radiometer complex

of Feed Cabin 2.

[Io pabGoumm xapakrepuctukam (Tadmn. 12) HnHaubonee
MOIXOAAIINMA JUI PaJdOMETPOB CIUIOIIHOTO CIEKTpa
okazamuch MIIY HII® «Mukpan» (puc. 41, crnepa).
Hcnone3yembrii Ha PATAH-600 meTton wucciemoBaHUs
ITYMOBBIX XapaKTePUCTHK u JOJITOBPEMEHHO
cTaOMIBHOCTH IapaMeTPOB MAJIONTYMSAIINX yCHIIMTENEH
3aMHTEpEcOoBall CrielUaNnucToB «Mukpanay». [lnanupyercs
paspaboTka Uil paJMOTENEeCKONa  YCHIMTENIBHBIX
YCTPOMCTB HOBOTO MOKOJICHHS (MOAYJIBHOTO THIIA, T.C.
MIPEACTABILSIIONIMX COOOH MMOJHOUEHHBIH MHWHHATIOPHBII
panvoMeTp) Ha OTEYECTBEHHBIX MUKPOUHIIax.
Huowcenvcxkuii H.A.

In most operational characteristics (Table 12) the
LNAs by RPC «Mikran» (Fig. 41, left) were accepted
as the most suitable for the continuum radiometers.
Mikran’s experts became interested in the method
developed and applied at RATAN-600 for
investigation of noise characteristics and long-term
stability of LNA parameters.

It is planned to develop for the radio telescope the
new-generation amplifiers (of modular type, i.e.
representing a fully-featured miniature radiometer with
all its elements) based on domestic microchips.
Nizhelsky N.A.
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PATMOMETPHI B PEXKUME ITOJIHOM
MOIIIHOCTH

BHenpenne cucrtembl cOopa [JOaHHBIX M yNPaBJICHUS
paavoMeTpaMu KOHTHHYyMa, a TaKXKe 3KCIIEPUMEHTHI IO
HCCIICIOBAHHUIO COCTABIIIIONIUX IITYMOB ¥ HECTaOMIBHOCTH
pagMOMETPUUYECKUX  YCTPOWCTB  Jald  BO3MOXHOCThb
peanm3oBaTh HOBBIH pEXHM pabOTBHl PaglOMETPOB —
pexuM TOMHOW MomHOCTH. OH TO3BONMI  BIBOE
MOBBICUTE  (MIYKTYallHOHHYIO  YyBCTBHTEIBHOCTH IO
CPaBHEHHUIO C MOIYJIILIMOHHBIM PEKUMOM, UYTO paHEEe HE
OBUIO peal30BaHO M3-32 HECOBEPIIEHCTBA SJIEMEHTHOM
6azpl.  [Ipumenenune CBU-geTrekTopoB Ha  OCHOBE
TYHHEJILHBIX OOpalCHHBIX JIH0/I0B BMECTO JICTEKTOPOB Ha
mronax IlloTTku pe3ko cHmkaer mym Buna 1/f.

BriepBble Ha mpakTHUKe pealn30BaHa YyBCTBUTEIBHOCTh
HUICAIBHOTO paJUoOMETpa MOJHON MOLIHOCTH Ha THUIOBBIX
1 PATAH-600 macmrabax Bpemenu (~10 c¢). [Ipu stom
OHa OCTAeTCs BBILIE, YEM Y MOAYJISIITUOHHOTO paguoMeTpa
Ha Macmrtabax Bpemern 1o 100 c.

PesynbTaThl ycnemHo BHEAPSIOTCS B padOTy KOMILIEKCa
BBICOKOUYBCTBUTEIBHBIX PaJUOMETPOB KOHTHHYyMa. Tak
B 2014 r. B 1enoM 3aBeplieH IMEepeBOJ BCEX CEMHU
KPUOTEHHBIX PaJUOMETPOB Ha «TeIlIble» BxogHble MIITY
B PEKUME OJTHOIYYEBOTO MpHEMa.

B nuamaszonax BoaH 6.2 ¢M, 3.5 ¢cM 1 2.6 ¢CM OTIHYHE 10
IIyMaM OT KPUOTEHHBIX YCUJIHTEIEeH COCTaBIsIET BCETO OT
7° no 16°K, omHako, ¢ y4eTOM >K€ JOTOJHUTEIbHBIX
MOTePbh, HEM30EKHBIX MIPH BBOJC MIPUHIMACMBIX CUTHAJIOB
B KPHOCTAaThl (TEPMOBBOJBI,  TEILUIOPA3BSI3HIBAIOIINE
BOJIHOBOJABI), OHO  BJBOE MeEHbOIe. B camom
KOPOTKOBOJIHOBOM Juana3oHe 1.4 cM 3aMmerHast moteps B
YyBCTBUTEIBHOCTHU Oyzner CKOMIIEHCHUpOBaHa
IIPUMEHEHUEM CXEMBI TOJTHOM MOIITHOCTH "
JBYXKaHAJIBHOTO MPHEMa.

Lwvioynes I1.I., Huxcenvckuii H.A.

MOHUTOPHHI 2JIEKTPOMATHUTHBIX
IHOMEX

2014 SAO RAS REPORT

RADIOMETERS IN THE TOTAL-POWER
MODE

Introduction of a data-gathering and control system of
continuum radiometers, and also experiments on
investigation of noise components and instability of
radiometric devices enabled us implementing a new
mode of radiometers operation — the total-power mode.
It allowed us twice increasing their fluctuation
sensitivity as compared with the modulation mode,
which could not be implemented previously because of
imperfection of the element base. The application of
super-high frequency detectors based on tunnel
backward diodes instead of detectors on Schottky
diodes sharply decreases the 1/f-shaped noise.

The sensitivity of an ideal total-power radiometer
was first implemented in practice on the time scales
(~10 s) typical for RATAN-600. In so doing, it
remains being higher than that in the modulation
radiometer on the time scales up to 100 s.

The results are successfully introduced to the
operation of the complex of high-sensitive continuum
radiometers. The change-over of all seven cryogenic
radiometers to «warmy input LNAs was completed on
the whole in the single-beam receiving mode.

In the wavelength ranges 6.2 cm, 3.5 cm and 2.6 cm
the noise difference from cryogenic amplifiers is only
from 7° to 16°K, but, taking into account additional
lost which is inevitable when inputting the received
signals to cryostats (feed through, waveguides with
thermal decoupling), it is twice less. In the shortest
wavelength range 1.4 cm the noticeable lost in
sensitivity will be compensated by application of the
total-power layout and two-channel receiving.

Tsybulev P.G., Nizhelsky N.A.

THE MONITORING OF ELECTROMAGNETIC
INTERFERENCE
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Puc. 42. Cnesa - snexmpomacnumuas obcmanoska 6 ouanasone 4.0-5.5 Izy, ede npucymcmeyiom nomexu om
paouosvicomomepos u kocmuyeckou ceazu. Cnpasa - 3anuce anexmpomacnumuou oocmanosku na PATAH-600 6

ouanaszone yacmom 0.3-3.0 I'Ty.

Fig. 42. Left — the electromagnetic situation in the range 4.0-5.5 GHz with presence of interferences from radio

altimeters and space link. Right —
0.3-3.0 GHz.

the record of electromagnetic situation at RATAN-600 in the frequency range
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MoHHUTOPHHT 3JIEKTPOMAarHUTHBIX oMex Ha
panuoTeNIeCKONe MOKA3bIBACT, YTO OOCTAHOBKA OCTACTCS
BECbMa CIIOKHOW W KacaeTcsi NPaKTHIECKH BCEX
nuana3oHoB 4acTtoT, kpome 30 I'Tn. B auamasone anux
BOJIH 3-4 cM pabouyro mosocy (u3HavaneHO 7.3-8.2 ['Tr)
NPUIUIOCH ~ HEOJHOKPAaTHO  IepecTpauBaTh  BBEPX
(7.74-8.71 I'Tn) n3-3a moMex OT paJHOPENICHHBIX JHHHUH
COTOBBIX OIIEPATOPOB.

B nmuamazone 6.2cm Ha uactote 5.2 ITnm paboraer
CITyTHUKOBBIM KaHal CBS3W, a Ha dactoTax 4.2-4.41Tn
aBUAIIMOHHBIC WMIYJIbCHBIE PaJHOBBICOTOMEpHI (pHc. 42,
cieBa). OcoOEHHO CIIOKHOW OCTaeTCs AIIEKTPOMarHUTHAS
obcranoBka B nermmMerpoBoM muamazoHe 0.6-3.0 I'Tno
(puc. 42, cmpama). Cremyer OTMETHTh MaKCHMallbHOE
MIPEBBIIICHUE YPOBHS MIOMEX 0 OTHOWICHUIO K HYJIEBOMY
ypoBHio 6osiee ueM Ha 70 nb (B 100 pa3 mo momrHOCTH!).
OTBICKATH YHYaCTOTHBIC IIPOMEIKYTKHU B HECKOJIBKO
JIECITKOB Merarepi, cBOOOJHbIE OT IOMeX, CTAHOBHTCS
Ype3BbIUANHO TPYJHOMU 3aauei.

Munzanuee M.I.

IOCTUPOBKA I1IO0 TEOCTAHIIMOHAPHOMY
CIIYTHHUKY
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The monitoring of electromagnetic interference at the
radio telescope shows that the situation remains rather
difficult and it concerns practically all frequency
ranges except 30 GHz. In the wavelength range 3-4 cm
we had to switch the initial operational range of
7.3-8.2 GHz upwards to 7.74-8.71 GHz because of
interference from radio relay lines of mobile phone
operators.

In the range 6.2 cm a satellite communication channel
operates at the frequency 5.2 GHz, and aviation pulse
radio altimeters operate at the frequencies 4.2-4.4 GHz
(Fig. 42, left). The electromagnetic situation remains
especially complicated in the decimeter range
0.6-3.0 GHz (Fig. 42, right). One should note the
maximum increase of the interference level with
respect to the zero level by more than 70 dB (100 times
in power!). The finding of interference-free frequency
ranges of several tens of MHz becomes an extremely
difficult task.

Mingaliev M.G.

ALIGNMENT BY A GEOSTATIONARY
SATELLITE
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Puc. 43. Doxanvnoe none (®PII) 3-D 6uo (ssepxy cresa), usogpomor DII 2-D 6uo (enusy cnesa). Hzmepennvie
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Fig. 43. The focal field (FF): the 3D view (top left),the FF isophotes — the 2D view (bottom left). The mesured vertical
sections of FF and the directional diagram (DD), the halfwidth of horizontal sections of FF (top right), the integral of

horizontal sections of FF (bottom right).
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IIpennoxen criocod m3mepenus hokambHOro 1mostst (PIT) u
nuarpamMmbl - HanpasienHoctn ([H) pagmoteneckoma
PATAH-600 mo reocTanmMOHApHOMY CIIyTHHKY 3eMIIH
Turksat 2A/3A. Bnepsbie mnomydeno asymepHoe DII
AQHTCHHOW CHUCTEMBl «IOKHBI CEKTOp C IJIOCKHM
otpaxkatenem» (FO+II) Ha BomHe 2.7 cM C MpeaesbHO
BBICOKMM OTHOLICHUEM CHUT'HAJI/IIIYM.

V3mepeHnsi BBIONHSINCH CKAaHMPOBAaHWEM CITyTHHKA C
TIOMOIIBIO JBMKCHUSI KAPETKU M CMEIICHUS] 00JydaTess
Ne2. Pesynbratsel uccienoBanuss @Il npencraBieHbl Ha
pucynke 43. AHANOTHYHO, [BWKCHHEM KapeTKu W
HAKJIOHOM IIJIOCKOI0 oTpaxkaTeins usmepena [IH antenHoi
cucteMsl «FO+II».

m T

tATa=27%

| HPBW=16%

start: sidereal time -+

B nampnedimem wusmepenue JIH u @Il (puc.44) B
CpPaBHEHHH C MOJEIUPOBAaHUEM II03BOJIUT OLCHUBAThH
aHTeHHYI0 3()(EeKTUBHOCTH paAJUOTEIECKONA, OIIMOKU
YCTAHOBKH DJIEMEHTOB TIJIABHOTO 3€pKajia, OLIMOKU
(OKYCHUPOBKM aHTCHHOW CHCTEMBI B MEpUAHMAHE U
a3uMyTax, Mapa3uTHBIC NOISIPU3AHOHHEIE Y()()EKTHL

JJis CHIDKeHHST BO3MOXKHBIX (Da30BBIX OMIMOOK B IpoIecce
IOCTHPOBKH U3-32 COOCTBEHHOTO MIBIDKCHHS CITyTHHKA
OBLTO peaNn30BaHO aBTOMATHUYECKOE CICKEHHE KapeTKOU
oOnyyarenss MakcuMyMma OTKJIMKa aHTeHHbl Ha ['C3 B
mpeaenax AX =+50 MM, 4TO COOTBETCTBYET
a3UMYTAJIBHOMY CYTOYHOMY JBIKCHHMIO CIyTHHKa B
npenenax =0.05°.

Xaiuikun B.b., bypcoe H.H., Jlebeoee M.K.,
Cmopooscenxo A.A., Lllenopuk A.B., Kypoukun E.A.
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A method was suggested for measurement of the focal
field (FF) and directional diagram (DD) of the radio
telescope RATAN-600 by a geostationary satellite
Turksat 2A/3A. The 2-dimensional FF of the antenna
system «Southern Antenna Sectors with the Flat
Reflector» (South+Flat) was first obtained at the
wavelength 2.7 cm with a limit high ratio signal/noise.
The measurement was made by scanning the satellite
with the help of motion of a carriage and shift of feed
cabin Ne2. The results of this study of FF are presented
in Fig. 43. By analogy, the motion of the carriage and
inclination of the flat reflector were used to measure
the DD of the antenna system «South+Flaty.

Puc. 44. Pesyremamvl nposeoeHus HOCMUPOBKU
anmennoui  cucmemvl  «fO+Ily,  nonyyenuvie 8
cenmsibpe 20142.  Omviocmuposano 25 wumos.
Pasnuya 6o epemenu mesxcoy omwxauxamu oxono 1
yaca.

Fig. 44. The results of alignment of the antenna system
«South+Flaty obtained in September 2014. 25 panels
were adjusted. The time difference between the
responses is about 1 hour.

Hereafter, the measurement of DD and FF (Fig. 44) in
comparison with modeling will allow us estimating the
antenna efficiency of the radio telescope, errors of the
setting of elements of the main mirror, errors of the
focusing of the antenna system in meridian and
azimuths, spurious polarization effects.

To reduce possible phase errors in the process of
alignment due to the proper motion of the satellite, we
implemented the automatic tracking of the maximum
response of the antenna to the geostationary satellite by
the carriage of the feed cabin within AX =+50 mm,
which corresponds to the daily azimuth motion of the
satellite within the limits £0.05°.

Khaikin V.B., Bursov N.N., Lebedev M.K.,
Storozhenko A.A., Shendrik A.V., Kurochkin E.A.



