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PAIMOTEJIECKOII
PATAH-600

B 2007-2008 rt. PATAH-600 pabGoTam B MOJTHOM
o0beME B OCHOBHBIX IITaTHBIX peXuMmax. B
HaONIOCHUAX HMCTOIb30BaHCh CeBepHbId U FOKHBIH
CEKTOpa aHTeHHbI, [Inockuil oTpakarenab U BTOPUYHBIE
3epkaia: obiyyaresns Nel (KOHTHHYYM), 00sydarens Ne2
(panmonuHun), o0uryuarenb Ne3 (Connne).
[TpoBogmnuce paboOTHl O IMOANEPIKAHUIO OCHOBHBIX
rapamMeTpoB MHCTPYMEHTa Ha YPOBHE IIPOEKTHBIX, IO
COBEpIICHCTBOBAHMIO  PEXUMOB  HAONMIONEHUS U
MOJICpHHU3AIINH TIPUEMHO-U3MEPUTEIBHON anmaparypsl.

HUTOI' PABOTBI PAJIMOTEJIECKOIIA
PATAH-600

B 2007-2008 rr. 3ampammuBaeMoe B 3asBKaxX BpeMs
B ~2 pasa NpeBBILAIO peaJbHOE HaOII0NATEIbHOE
BpeMsl Teyeckomna. bosee Bcero 3asBOK IOCTyNaeT Ha
CeBepHblii cektop u obmydatenb Nel. PesynbraTs
pabotsl BTopruHbIX 3epkan PATAH-600 ¢ paznunaHsIMu
KOMITJIEKCAaMH TTPUEMHOM aImapaTypsl MPeICTAaBICHbl B
tabmmne 7. O0mue nmorepu HaOIIOAATETLHOTO BPEMEHU
cocTaBmIn ~5 %: anmapaTypHbIe IIOTEPH U MTOTEPH U3-32
SHEProcHa0KEHUSI COCTaBHIM MeHee 2%; OCTalbHBIC
MOTEpPH — 1O TOTOJHBIM YCIOBHUSIM, KOTOpBIE B
OTYETHBIN TIEPHOJ] OKA3TUCh OOJIBIIIMMH, €M OOBITHO.

MBI npucTynuiau K INEPEeOCHALCHUIO IPUBOAHOU
TEXHUKH BTOpPUYHBIX oOmyuareneii PATAH-600 u
CO3JJaHUI0 CHUCTEM aBTOMAaTHU3MPOBAHHOIO YIPABIECHUS
MTO3UIHOHUPOBaHNEM O0Tydaresei.

C 2008 r. paboraer HOBasi BEpPCHsI COJIHEYHOTO
CIEKTPAIBbHO-TIOJIIPU3AIIMOHHOTO KOMIIJIEKCA BBICOKOTO
paspemenns (CIIKBP-2). [ns mpencraBieHust JaHHBIX
Habmopnennit Comana Ha PATAH-600 pa3spaboran
HWHTEPHET-PECypC, KOTOPBIH B PEKUME PEATBHOTO
BpEMEHU BBITIONHAET cOOp M aHaM3 AaHHBIX. OH UMeeT
CEpBHUCHI Ui TMOWCKAa M aHalM3a JaHHBIX, BKIOYas
COIIOCTABJI€HUE C JAaHHBIMH JPYTUX HWHCTPYMEHTOB,
IMOJIYUYCHUEC CIICKTPOB U JAPYTIHUX MapaMETPOB JIOKAJIbHBIX
HUCTOYHHKOB.

[IpomomxkatoTcss  paboOTBl N0 HMCIOJIB30BAHUIO
MIEepBUYHBIX 00Iyyaresnel ¢ equHBIM (h)a30BBIM LIEHTPOM,
YTO IIO3BOJIUT «PasTpPy3UTb» MEepBUUHBIN (OKyC u
MIPOBOANTH HAOIIONCHUS B PEXHME MHOTOYAaCTOTHOTO
corpoBoxaeHus (mpoektT «OkTaBa» g oOTydarenen
NeNe 1 m 3).

[Ipomomxkanuce pabOTBl 1O MOHHTOPHUHTY U
HCCIIEIOBAaHUIO BHEIIHUX IIOMEX B JEHUMETPOBOM
IUama3oHe C TOCIEAyIoUmed JOpadOTKOW MpHUEeMHBIX
TPaKTOB IO 3allUTE OT J3JICKTPOMAIrHUTHBIX IMOMEX
pazMoOMETPOB TOTO JIHaIla3oHa.

B rtabmmpmax 8 u 9 mpHBenEH CIHMCOK HAy4YHBIX
mporpamMM, 10 KOTOPBIM padoTaj  pagroTerIecKOIl
PATAH-600 B 2007-2008 rr.

M. I'. Muneanues
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RADIO TELESCOPE
RATAN-600

In 2007-2008 RATAN-600 was operating in fullest
measure in normal operation modes. Observations were
involved the Northern and Southern Antenna Sectors,
the Flat Reflector and secondary mirrors: the feed cabin
Nel (continuum), the feed cabin Ne2 (radio lines), the
feed cabin Ne3 (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.

SUMMARY OF THE RADIO
TELESCOPE RATAN-600 OPERATION

In 2007-2008 the requested time was about twice as
long as the actual observational time of the telescope.
Most of the requests are submitted for the Northern
sector and feed cabin No 1. Results of operation of the
RATAN-600 secondary mirrors with  different
complexes of receiving equipment are presented in
Table 7. The total loss of observational time was ~5%:
less than 2% of loss was caused by equipment and
power supply failures; the remaining time loss was due
to the weather conditions that were not much different
than the usual annual weather conditions.

Massive work has been started on the modernizing
of the RATAN-600 secondary mirrors drive equipment
and on the development of the automatic control system
of feed cabin stationing.

Since 2008 a new version of the Solar Spectral and
Polarization Complex of High Resolution (SPCHR-2) is
in operation. We have developed an internet-based
resource in order to present the solar observational data
from the RATAN-600. It operates in real time and
performs operations on data acquisition and analysis. A
web interface has services for the data search and
analysis, including comparisons with the data from other
instruments, acquisition of spectra and other parameters
of local sources.

Work is ongoing on the use of primary feeds with a
unified phase centre, which would allow to «unload» the
primary focus and conduct observations in the
multifrequency tracking mode (the Octava project for
feed cabins NeNe 1 and 3).

Work is ongoing on the monitoring and study of
external interferences in decimeter range with further
engineering follow-up of the receiving paths with
regards to the protection from electromagnetic
interferences of the radiometers of this range.

Tables 8 and 9 list the scientific programs the
RATAN-600 radio telescope was serving in 2007-2008.

M.G. Mingaliev
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Tabnuya 7. Pacnpedenenue nabnwooamensnoeo epemenu medxncoy emopuunvimu 3sepraiamu PATAH-600 ¢

2007-2008 zz.

Table 7. The observational time distribution between the secondary mirrors of RATAN—600 in 2007-2008.

Bropuanoe 3arIaHupOBaHO [IpoBeneno Secondary Observations Observations
3epKao HaAOJIOIEHUH HaOJIIONEHUH mirror scheduled made
N1: HCTOYHUKH 36429 34590 No 1: sources 36429 34590
N2: HCTOYHUKH 883 815 No 2: sources 883 815
N3: ucrtounnku | 2710 2560 Ne 3: sources 2710 2560
Wtoro: 40022 37965 Total: 40022 37965

Tabauya 8. Cnucox nposedennvix Ha PATAH-600 nabarooamenvhvix npoepamm ¢ 2007 .

3asiBuTENH HucTuTyT/ cTpana KpaTkoe Ha3BaHHE MPOrPaMMbI

Bborox B.B. CAO PAH HccnenoBanus ConHia

T'opuikos AT AU MI'y HccnenoBanue akTUBHOCTU sIIEP BHETAJAKTUYECKUX HCTOYHHUKOB
pazuou3ITydeHHs B LIMPOKOM JTHara3oHe BPEMEHHbBIX MacIITa0oB

Ilocauunckuit U.B. CAO PAH UccnenoBanue CTpyKTypsl M KMHEMAaTHKH MEXK3BE3JHOrO ras3a B
o0J1acTsIX 3Be371000pa3oBaHus

Hy6posua B.K. CAO PAH CriekTpanbHBIE HCCIIEIOBAHMS BHETATAKTHYECKUX POTO-00BEKTOB

Kapmames H.C. AKI] ®MAH HccnenoBanue CHEKTPalbHBIX XapaKTEPUCTUK M MEPEMEHHOCTH
PaAOMCTOYHUKOB CEBEPHOM MOJSIPHON ILIANIKU

Koganes 10.10. MPIfR, AKL] ®UAH Ilomck W wuCclenoBaHHWE PENATHBUCTCKUX CTPYH B aKTHBHBIX
rajJakTUKax ¥ KBa3apax

[MTapwuiickuii FO.H. CAO PAH Kocmonornueckuii ren

[Mapuiickuit IO.H.  CAO PAH [TpoGubie Habmoaenust Ha MAPC-3

Puxo XK. IFAE, Ucnanus MHuoroBosiHoBbIe HaOmoaeHus LSI+61 303

TopHuanen 1.

TopaukoBckuii M.

Tpymkun C.A.

MRO, Ounnsaaaus
MRO, OunnIgHANS

CAO PAH

UccnenoBanue criekTpoB u nepemeHHOCTH GPS-MCTOYHUKOB
OnHOBpEeMEHHbBIE CIIEKTPHI JTaLEPTH]L
MOHUTOPUHT MUKPOKBA3apoB

Table 8. List of observational programs carried out with RATAN-600 in 2007.

PI Institute / Country  Short program title

Bogod V.V. SAO RAS Investigations of the Sun

Gorshkov A.G. SAIMSU Research of activity of extragalactic radio sources nuclei in wide
temporal ranges

Gosachinskij SAO RAS Study of structures and kinematics of interstellar gas in star formation

LV. regions

Dubrovich V.K.  SAO RAS Spectral study of extragalactic protoobjects

Kardashev N.S.  ACC RAS Study of spectra and variability of the North Polar Cape radio sources

Kovalev Yu.Yu. MPIfR, ASC FIAN Discovery and spectral study relativistic jets in active galactic nuclei

Parijskij Yu.N.
Parijskij Yu.N.
Rico J.
Torniainen I.
Tornikoski M.
Trushkin S.A.

SAO RAS
SAO RAS
IFAE, Spain
MRO, Finland
MRO, Finland
SAO RAS

and quasars

Cosmological gene

MARSS-3 test observations

Multiwavelength campaign on LSI+61 303

Investigation of radio spectra and variability of GPS sources
Simultaneous spectra of the BL Lacertae Object

Monitoring of microquasars
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Tabnuya 9. Cnucok nposedennvix Ha PATAH-600 nabnooamenvhvix npoepamm 6 2008 e.

3asiBUTEND HucruryTt/ cTpana Kpartkoe HazBanue mporpaMMsI
AnpepHax X. Mekcuka [Touck spKuX HCTOUHUKOB B MM-AHAINa30HE
AV MT'Y UccnenoBanue nepemenHoctu ASIT B impokoM auana3oxe

T'opmikos A.T'.
BpEMEHHBIX MacIITa00B

Tl'ocaumnuckuit U.B. CAO PAH CtpykTypa ¥ KHHEMaTHKa MEX3BE3QHOTO Tra3a B O0JIAcTsIX
3BE31000pa30BaHUS

Koganes 10.10. MPIfR, AKI]l ®DUAH  Ilouck pensiTHBUCTCKHUX CTPYH B aKTHBHBIX I'aJIaKTUKaX M KBazapax

ITapwuiickuii FO.H. CAO PAH Kocmonornueckuii I'en Beenennoit

Topuuanen U.
TopuukoBckuii M.
Tpymkua C.A.

MRO, Ounnsaaans
MRO, OunnsHaNA
CAO PAH

UccnenoBanue ciekTpoB U nepemeHHOCTH GPS-ucTOYHNKOB
OIHOBpEMEHHBIE CIIEKTPHI JalepTHL
MOHUTOPUHT MUKPOKBa3apOB

Table 9. List of observational programs carried out with RATAN-600 in 2008.

PI Institute/ Country  Short program title

Univ.Guanajuato,

Andernach H. Mexico
Gorshkov A.G. SAI MSU

temporal ranges
Gosachinskij I.V.  SAO RAS

Kovalev Yu.Yu. MPIfR, ASC FIAN
and quasars
Parijskij Yu.N.
Torniainen I.
Tornikoski M.

Trushkin S.A.

SAO RAS
MRO, Finland
MRO, Finland
SAO RAS

AHTEHHA PATAH-600

3anagubrii cextop. [IpoBeneHbl pabOTHI HA 3JIEMEHTAX
aHTeHHb! 303-487 0 peMOHTY MEXaHHYECKUX ITPUBOIOB
JJIEMEHTOB AHTEHHBI, UX AIEKTPUUYECKON YaCTU U CXEM
ABTOMATHKH 10 TPEM KOOPJIUHATAM.

MopepHau3anust BTOPHYHBIX o0JrydaTeJieii.
[IpucTymunm K NepeocHaNICHUIO MPHUBOJHON TEXHHKH
BropumuHBEIX oOmydareneii PATAH-600 u cozmanmio
CHCTEM aBTOMAaTU3UPOBAHHOTO YIpaBICHUS
MO3UIIMOHUPOBaHUEM  oOnydareneid. BHenmpeHel B
9KCIUTyaTal[MI0 HOBBIE IIPHBOJABI TJIABHOTO JIBIKEHMS
obiyyareneii Nel wu No2, yKOMIUIEKTOBaHHBIE
obopynoannem SEW-Eurodrive.

MopepHu3anusi NpPOrpaMMHOr0 ofecreyeHHs] U
3/1eKTPOHHOro ofopynoBanuss U ACY aHTeHHBI
PATAH-600. Pazpaborana apxurekrypa ACY IV misa
ST TUTIOB 0Oyyateneid. OCHOBHBIMH KOMIIOHEHTaMH

apXUTEKTyphl SBISIIOTCA  OOOpynoOBaHME Ha 0Oase
nporpamMmupyembix  kKoHTpoimiepoB KONTRON #u
WAGO, npuBomHoii TtexHukod ~SEW-Eurodrive,
peneiHoro 000pyIoBaHUs OMRON,

JIeKTpoTeXHNYeCcKnX KommnoHeHToB Schneider Electric

Research of activity of extragalactic radio sources nuclei

Search for mm-wavelengths bright sources

in wide

Structure and kinematics of interstellar gas in regions of star formation
Discovery and spectral study relativistic jets in active galactic nuclei

Cosmological gene

Investigation of radio spectra and variability of GPS sources
Simultaneous spectra of the BL Lacertae Objects
Monitoring of microquasars

RATAN-600 ANTENNA

The Western Sector. Maintenance work was done on
the antenna elements 303-487 with mechanical antenna
drive mechanisms, repairs of the electrical section, and
automation circuits in three coordinates thereof.

Modernization of Secondary Feed Cabins. Major
works have been started to reequip the drive mechanisms
of the secondary feed cabins of the RATAN-600 and on
the development of the systems of automated control of
the feed cabins positioning. New drives of primary
motion of the feed cabins Ne 1 and Ne 2 are put into
operation, featuring the SEW-Eurodrive equipment.

Modernization of RATAN-600 Antenna Software,
Automated Control System and Electronic
Equipment. Architecture of the automated control
system IV for five types of feed cabins is engineered.
The main component of the architecture is the equipment
based on the KONTRON and WAGO programmable
controllers, SEW-Eurodrive drive mechanisms, OMRON
relay equipment, electro technical material by Schneider
Electric and LEGRAND, and the network protocol CIP
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u LEGRAND, a Ttakxke cereBoro mnportokona CIP
(Common Industrial Protocol) mist cucrem peansHOro
BPEMEHH C pACHpENCICHHBIMA BBIYUCIUTEIEHBIMA H
HCTIOJTHUTEEHBIMA PECYPCaMU.

Ha ©6aze  mporpaMMupyemMoro  JIOTH4ECKOTO
koutpouiepa (IIJIK) KONTRON co3man creHm mms
pa3paboTKy NPOrpaMMHOI0 00ECIICUSHHUsI U TIPOBEACHHS

UCHBITAHUNH ~ DJIEMEHTOB  CHCTEMBl  YIIPaBICHUA
NIPUBOJaMH 00TydaTeseH.
Ipucrymumm  k  pa3paboTke  HPOrpaMMHOTO

obecnieuenns 1 pabotel mo mporokomy CIP B OC
Linux. IlpomomkeHa pa3paboTka OpPOTPaMMHOTO
obecrieueHuss ANl CHHXPOHHU3AIUHU  PACHpPEAEICHHbBIX
CHCTEM pEalbHOTO BPEMEHU M MOJEPHM3AILMH CIYKOBbI
TOYHOTO BpeMeHH ¢ ucnonb3oBanuem CIP.

MopepHu3anusi  JOKaJbHBIX  BBIYHCIMTEJbHBIX
cereii. IlpoBemen  anHamu3  oOopynoBaHHMs U
NPOrPaMMHOT0 00eCIIeUeHUsI ISl CO3MAaHUs HaJeHKHBIX,
HE CO3JAIOIIUX PAJUOIOMEX BBIYMCIUTENBHBIX CETeH,
obecnieunBaromux  pabory obOmydarteneil. Hauata
NPOKJIaZKa OITOBOJIOKHA M MOHTaX 000PYIOBaHHS.

Yuer momex. [TponoskeHs! anrmapaTypHo-
Mmeronuueckne padorsl (cm. Otuer CAO PAH 2006,
c.63) mo WCcleNOBaHMIO W ydeTy  (haKTOpOB,
MEIIAONNX AJIUTEIFHBIM HAa3eMHBIM HAOIIONCHUSM, a
TaKKE CHCTEMAaTHICCKUX J(PPEKTOB, 3aTPyIHSIIOMINX
BBIJICIICHUE MOJIE3HOTO CUTHasIa (BusiHME
METE0YCIOBUH u aTMOC(EPHBIX BapUalui,
JJIEKTPOMAarHUTHBIE IIOMEXH). YTOYHEHBI MapaMeTpsl
QJICKTPOMAruMTHBIX IMOMEX B pa60q1/1x I10J10Cax 4acToT

PATAH-600.

TEXHUKA U METO/bI
PAINOACTPOHOMMUU

HABJIIOJIEHUSA C MATPUYHOMN
PAJJMOMETPUYECKOM CUCTEMOM

IIpoBeneHbl IepBbIE HaOJII0eHUS B
aBTOMAaTHYECKOM PEXHME I0 33JaHHOMY HeIeJbHOMY
pacIicaHuio ¢ yHUKaJIbHOH 16-kaHanbHOH (32 BXOna)
MaTpU4HON paguomeTrpudeckoil cucremoir MAPC-3
(cMm. puc.66 u Otuer CAO PAH 2006, 61-63).
Pa3zpaborana cucrema cOopa MaHHBIX W YIIPABICHHA
obmygarenem Ne 5, TO3BOJISIOMAS HAa MPOTPAMMHOM
YpOBHE BBIOMpPATh pexkuMbl Habmroxenuit s MAPC-3.
OHa  paccudTaHa Ha  aBTOMAaTHYeCKUd  cOop
nHbOpMaIMKM W  yOpaBieHHe 24  HE3aBUCHMBIMH
panuomerpamu. HMcnonb3oBanne MAPC-3 B pexume
MMPOXOKACHUA PAAUOUCTOYHMUKOB Y€PE3 HETOABUIKHYIO
JuarpaMMmy QaHTCHHBI IMO3BOJIACT B 4 pa3a MNOBBICHUTH
YyBCTBUTEJILHOCTh PAJHOTENECKOIa MO CPAaBHEHUIO C
OJTHOKaHaJIbHBIM PAIHMOMETPOM M B 16 pa3 COKpaTHTh
YHUCIIO JHEW Ui HaKOIUICHWS CHTHala OT CJadbIX
o0BvexToB. Hactosmmast ¢okambHas MaTpuma IO YUCITY
JJIEMEHTOB HE HMMEET aHAJOrOB B PaJAHOACTPOHOMHH.
OHa SBHUTCS OCHOBOW HCCIICIOBAHUS CIAOBIX (POHOBBIX
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(Common Industrial Protocol) for real-time systems with
distributed computational and execution resources.

Based on the KONTRON programmable logic
controller (PLC), we designed a stand for software
engineering and development testing of the feed cabin
drive control system elements.

Work was started on the software development that
would run the CIP protocol in Linux. Software
engineering work is in progress to synchronise the
distributed real-time systems and modernize the correct
time service with the use of CIP protocol.

LAN Modernization. Analysis was done of the
equipment and software for the development of robust,
reliable, interference-free networks that ensure the
operation of feed cabins.

Optical fibre cabling and equipment erection is started.

Adjustments for  Interferences. Instrumental-
methodical works are ongoing (see SAO RAS Annual
Report 2006, p.63) on the study of factors, interfering
with the continuous ground-based observations, and the
systematic effects, impeding the separation of friendly
signal (meteorological conditions and atmospheric
variability effects, electromagnetic interferences).

We refined the parameters of -electromagnetic
interference in the RATAN-600 operating frequency pass
bands.

RADIO ASTRONOMY TECHNIQUES

OBSERVATIONS
RADIOMETRIC SYSTEM

WITH MATRIX

The first observations are conducted with the unique
MARS-3 16-channel (32-input) matrix radiometric
system (see Fig. 66 and SAO RAS Annual Report 2006,
p. 61-63) in automatic mode on a given weekly schedule.

We engineered the data acquisition system and the
feed cabin Ne 5 control system, allowing to choose the
observational mode for MARS-3 on the software level. It
is designed for automated data acquisition and control of
24 independent radiometers. The use of MARS-3 in the
mode of radio source passage (transmission) through a
stationary beam pattern allows enhancing the radio
telescope sensitivity by 4 times as compared to the one-
channel radiometer, and to scale down by 16 times the
number of days required to accumulate the signal form
faint objects.

The current focal matrix does not have analogues in
radio astronomy with regards to the number of elements.
It is the basis for the studies of faint background
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m3nyyenuil Bcenennoit Ha PATAH-600 u npyrux
O0BEKTOB CO CHEKTPOM HM3JIy4YEeHHH OJM3KMM K
«YEpPHOTEIBHOMY», a WMEHHO, IUIAHET M CITyTHHUKOB,
AKTUBHBIX samep TaJIaKTHK, s dexra
CronsieBa-3enp0BAYA U IPYTOE.

1 channel Sum of 32 channels

24 32- f'
22 ‘
30 - |~

20 | ‘
28 ‘

Ta, arbitary scale
=
Ta, arbitary scale

14J| | { | | Vlan"".," mwmf{’ %Mﬂy“[ﬂlfw

12[.7_71,3_ —
860 680 700 720 740 20 -0 0 10 20

RA, seconds X Axis Title

2007 - 2008

SAO REPORT

emissions of the Universe and other objects with the
spectra close to black body radiation, i.e., planets and
companions, active galactic nuclei, Sunyaev-Zel'dovich
effect etc. on the RATAN-600.

Puc. 66. Cnesa - 3anuce paduoucmounuxa DR21 ¢ 00no20 éxo0a cucmemvr MAPC-3 u npocymmuposantvle OanHble ¢
32 ex0006. Cnpasa - cucmema MAPC-3, ycmanoenennas 6 ¢oxyce cneyuanuzupogannoeo obayyamens Nos

PATAH-600 c ygenuuennoii bezabeppayuOHHOU 30HOU.

Fig. 66. Left: registration of the DR21 radio source from one input of the MARS-3 system and a sum of 32 inputs.
Right: the MARS-3 system mounted in the focus of a specialized feed cabin Ne 5 of the RATAN-600 with an extended

aberrationless zone.

A.F. Bepnun, IL.T. Lubynes,
M.I". Muneanues, J.B. Kpamoes,
A.M. Iununenxo, P.FO. Yoosuykuii.

H.A. Huowcenvcxuii,
B.B. Cuupros,

Pa3paborka IIMPOKOMOJIOCHBIX oOOJydaTesled ¢
eIUHBbIM (a30BBIM LEHTPOM JUIS MAJIOLIYyMSIIIMX
pPaauoMeTpoB

[Iponomxensl paboTsl 10 mpoekty «OkraBa» (cM. OTyer
CAO PAH 2004-2005, c.82), B paMKax KOTOpPOTO
peanu3yercss HOBBIM MOAXOA K HOCTPOCHHIO CXEMBI
pamMoOMETpOB  CIUIOIIHOTO  CIIEKTpa Ha  OCHOBE
CBEPXILIMPOKOIIOJIOCHON YaCTOTHO-HE3aBUCUMOM
aHTEHHBI-00MydaTesNi U CBEPXLIMPOKOIIOJIOCHOTO
BXOJIHOTO MHPUEMHO-YCHIIMTENbHOr0 Onoka (puc. 67).

A.B. Berlin, P.G. Tsibulev,
M.G. Mingaliev, D.V. Kratov,
A.M. Pilipenko, R.Yu. Udovitskii.

N.A. Nizhelskii,
V.V. Smirnov,

Development of Wide-Band Feeds with Single Phase
Centre for Low-Noise Radiometers

Puc. 67. Ceepxuiupoxononocuwiii 6J10K.

Fig. 67. Superwide-band unit.

The work is in progress on the Octave project (see the
SAO RAS Annual Report 2004-2005, p. 82). Within the
framework of the Octave a new approach is realized with
regards to the construction of the circuit of continuum
radiometers based on a superwide-band all-pass feed
antenna and a superwide-band input receiving-
amplifying unit (Fig. 67). Engineering of the input
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Benercst koHcTpyupoBaHue sineMeHToB BXxoaHoro CBY
0JI0Ka M pa3paboTKa AIIEKTPOHHBIX CXeM. M3roTOBICHBI
9JIEMEHTBl MEXaHWYECKOH KOHCTPYKUMHM W IeYaTHbIC
wiatel. Ilpuerymumm  k  MoHTaxy CBY  Gioka.
[MapanmensHO Havata pa3pabOTKa BBIXOTHBIX OJIOKOB
CHUCTEMBI,  OIPENENAIONNX YAaCTOTHBIH  JHMAINa3oH
KaXKI0T0 KOHKPETHOTO («mapuuanbEHOT0»)
panuomerpudeckoro kanama. [lns kaHama Ha Al3 cm
BezeTcs pa3paboTKa CXeM M KOHCTPYKIIHH.

A.B. bepnun,  FO.H. Iapuiickuti,  M.I. Munzanues,
H.A Huoxcenvcxuut, I'M. Tumogheesa, /{.B. Kpamos.

MOHI/ITOPHHF IJEKTPOMATHUTHBIX NMIOMEX

Just TEXHUYECKOM TOJIEPKKH MOHUTOpPHUHTA
JJIEKTPOMArHUTHBIX IOMEX B pabdo4MX JHara3oHax
paauoTteseckona Ha obmydatene Ne S BBeleH B CTPOit
HeOoXJIaX/1aeMblii BapuaHT TpexdacTtoTHoro (4.8, 11.2 n
21.7 I'Tu) pagrOMeTpHYECKOTO KOMIUIEKCa «DPHUIaH»
(puc. 68), B kortopom BMmecto Al.0cM ycraHOBIEH
panmomerp numamazoHa Al.38cM IS KOHTPACTHOTO
HAOMIOACHUS B MAaKCHUMyMe W3IY4YCHHS aTMOCQEpHI
(BomsHOTO TMapa).

[TpoOHble HAOMIONEHMST MOKA3aJIM HEJOCTATOYHYIO0 JUIs
MAHHOM 3aJadyd  YyBCTBUTEIBHOCTH B  JIHAITa30HE
A1.38 em "u HEO00XOINMOCTh IalbHENIIEeH
MOJICpHHM3AIMH JIaHHOTO DPajdoMeTpa C NPHUMEHEHHEM
HOBOI COBPEMEHHOM 3JIEMEHTHOH 06a3bl.

J.B. Kpamos, P.FO. Yoosuyxuii, B.U. Kapabawes.
METO/bI OUNJIBTPALIUN n YUCTKHU
ATMOC®EPHOI'O TYMA

PaccmoTpeHbl MeTompl YMCTKH — aTMocdepHOro
oymMa ¢ IIOMOLIBIO BeiiBleT-aHaiM3a (4AaCTOTHO-
BpEMEHHasi YHCTKA), «MEAMAHHOTO» MeTola H
MHOrouactotHod ¢uibTpauuu (puc. 69). I'myOuna
YUCTKU OMPEACNACT MPOIEHT PEalbHO HCIOIb3yEeMbIX
CKaHOB B o00paborke. MHorowactoTHas QuibTpanms
MPU XOPOLIUX aTMOC(HEPHBIX YCIOBUAX HE P PeKTHBHA.
Ha puc. 69 (cneBa) mokasaH IpONEHT YAAICHHBIX
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microwave unit elements and development of electronic
circuits is in progress. The elements of the unit’s
mechanic construction and circuit boards are fabricated;
its installation is being done.

Development of the output units of the system,
determining the frequency range of each specific (partial)
radiometric channel is as well in progress. We are as well
currently developing the circuits and constructions for
the A13 cm channel.

A.B. Berlin, Yu.N. Parijskiy, M.G. Mingaliev,
N.A. Nizhelskiy, G.M. Timofeeva, D.V. Kratov.

Monitoring of Electromagnetic Interferences

Puc. 68. Moodeprusuposannuiii mpexuacmomHulii
paouomempuieckuii komniexc «puoany (4.8, 11.2 u
21.7 I[Ty).

Fig. 68. Modernized three-frequency  radiometric
complex ERIDAN (4.8, 11.2 and 21.7 GHz).

An uncooled release of the ERIDAN three-frequency
(4.8, 11.2 and 21.7 GHz) radiometric complex (Fig. 68)
is put into operation to provide the technical support of
monitoring of electromagnetic interferences in the
operating band of the radio telescope. Here instead of a
A1.0-cm band radiometer, a radiometer with the band of
Al.38 cm is mounted to make possible the contrast
observations in the maximum of atmospheric emission
(water vapour).

Pilot observations have shown an insufficient for this
task sensitivity in the A1.38 cm band and a need for
further modernization of this radiometer with the use of
new high-end elemental base.

D.V. Kratov, R.Yu. Udovitskii, B.I. Karabashev.

TECHNIQUES OF FILTERING AND CLEANING
THE ATMOSPHERIC RADIATION

We examined the methods of atmospheric noise
cleaning using the wavelet analysis method (time-and-
frequency cleaning), the median method and the
multifrequency filtration method (Fig. 69). The depth of
cleaning determines the percentage of the scans truly
used in reduction. The multifrequency filtration in good
atmospheric seeing conditions is not efficient. Figure 69
(left) demonstrates the percentage of eliminated records
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Puc. 69. Cnesa - sghgpexmugnocme paziuyHvix memooos yucmku ammocgepnoeo wyma. SALL — oucnepcus
ammocghepHo2o uiyma npu UCHOIb308AHUU BCE20 MACCUBA O3 UCKTIOUEHUs NPUHSIMA 3 eOUHUYY, s3scut - yayyieHue
YYBCMEUMeNbHOCMU NPU UCKTIOYeHUuU 3anucell ¢ wymamu 6onee 3o, s2scut — 20. SMEDIANcut — eviucpviui 6
yygcmeumenvrocmu npu yoanenuu 50% 3zanuceil, nocie ux copmupogku no ypoguio wyma. Cnpasa - cymmapmule
CKaHbl 00 U NOCAe YUCMKU ammMoc@epHoz0 wyma Mmemooom eeusiem-anaius Ha macwmabax [ = 40.
Lenecoobpaznocms maxotl wucmku Kasxcemces ouesuoHou. Yoanenue 30% nioxux oannvix na naockocmu (1, t) npueeno
K CHUJICEHUIO MOWHOCIMU AamMOCheprozo uyma 6oee yem Ha Nopsaook.

Fig. 69. Left: efficiency of different methods for atmospheric noise cleaning. sALL is the dispersion of atmospheric
noise using the entire array, adopted as a unity; s3scut is - sensitivity gain dropping the recordings with noises over
30, s2scut — 20. SMEDIANcut — sensitivity gain with a dropout of 50% of recordings after the noise-level sort. Right:
overall scans before and after the atmospheric noise cleaning using the wavelet analysis method at the scales of
| = 40. Practicability of such cleaning seems obvious. Elimination of 30% of incorrect data on the plane (1, t) led to the

atmospheric noise power reduction by more than one order of magnitude.

3amUcedl M3 CyMMapHOTO 4YHCJIa CKaHOB, IpH
WCII0JIb30BAHUH PA3HBIX METOAOB YUCTKU. B cratucTtuke
obOpabatbiBasiock 0k0yI0 90 24-x 4acoBBIX 3amuceil U3
maccuBa RZF-0030pa Ha A1.38 cM. Tak e Ha maHHOM
pHUCYHKE IIOKa3aHa OLIEHKa NOTEePb NPU «MEJIHAHHOW
YHUCTKE, TPH KOTOpoil otOpacwiBaercs 50% maccusa.
UucTKa JaeT Oy THMBINA BBIUTPBIII B 4yBCTBUTEIBHOCTH
[PU CPABHUTEIBHO HEOONBIINX TMOTEPSX AaHHbIX. Ha
pucyHke 69 (cmpaBa) mpeacTaBiIeHb CyMMapHBIE CKaHBI
JI0 ¥ TOCJIE YHCTKU aTMOC(EPHOro IyMa JUis pa3HbIX
MacitaboB. BuaHo, 9T0 3()(EeKTUBHOCTH BBICOKAS IS
KkpynHbIX MacmTaboB (1 ~40) u pe3ko CHMXKaeTcs I
METKAX MacmTaboB TpW NPUOIMKEHUH XapaKTepa
¢duykTyanuii Kk «0enoMy» nrymy.

H.H. bypcos.

LA DPPOBOM
AC-60/2048

CIIEKTPOAHAJIN3ATOP

Pa3paboTaH u W3rOTOBIICH HOBEIM cHekTporpad Ha
2048 crekTpalbHBIX KaHaNa ¢ moocoi ananmsza 60 MI'n
(puc.70, cmema). Ilpmbop  mpemHasHaueH IS
PEruCTpalMy CIEKTPOB CHTHANA B PEKHME PEalbHOro
BpeMeHH. [lomydeHne wuH(pOpPManIMM O CHTHaJIE B
IIPOCTPAHCTBE «BPEMS-4aCTOTa-MOLIHOCTE)» ITO3BOJISECT
MNpoBOAUTH aHAJIU3 CUTHAJIOB, 6])ICTpO MCHAKOIIUXCA BO

from the total number of scans using the different
methods. In the statistics we processed about 90 24-h
recordings from the array of the RZF survey at A1.38 cm.
The figure above as well shows the loss evaluation using
the median cleaning, where 50% of the data array is
eliminated.

The cleaning yields a tangible gain in sensitivity with
comparatively small data losses. Figure 69 (right) shows
total scans before and after the atmospheric noise
cleaning for different scales.

It is apparent that the efficiency is high at large scales
(1~ 40) while it quickly decreases at small scales where
the fluctuation character approaches the «white» noise.

N.N. Bursov.

AS-60/2048 DIGITAL SPECTRUM ANALYZER

A new 2048 spectral channel spectrograph with the
60 MHz analysis band is engineered and manufactured
(Fig. 70, left). The instrument is designed for acquiring
the signal spectra in real time. Data acquisition on the
signal in the «time-frequency-power» space allows
making analyses of signals with fast temporal variability.
Registration of a wide-band signal, separated in a big
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BpeMeHHu. Perucrpauusi IIHUPOKOIOJIOCHOIO CHUTHAA,
Pa3IenecHHOTO Ha OOJIBIIOE KOJIMYECTBO Y3KOMOJIOCHBIX
Y4acTKOB, IIO3BOJISIET HCKJIIOYaTh HCKAKCHUS,
BHOCHUMBIE CTAaOMJIBHBIMM II0 YacTOTE€ IIOMEXAMH,
TaKUMH Kak MOMEXM OT rerepoauHoB, kojen DAIIY,
KOMOMHAIMOHHBIMM  ITOMEXaMH OT  panmo u
TENEBU3NOHHBIX CTaHIMH, oMexamu oT
panuonokatopos. B mpocreillieM ciayyae 4MCTKAa OT
IIOMEX TAaKOTO0 THUMA MPOU3BOIUTCS yNAICHHUEM IMIpH
aHaJM3€e MOJ03PUTEIBHBIX YYACTKOB CIIEKTpa.

2007 - 2008

SAO REPORT 101

number of narrow-band regions allows eliminating the
distortions brought in by frequency-stable interferences,
e.g. local heterodynes, phase-locked loops, combination
interferences from radio and television stations, radio
locator interferences.

In simplest cases, cleaning of this kind of interferences is
done via deletion of suspicious regions of the spectrum
during the analysis.

Biox - mumario: - |4
¥
yHpa U - KOHmMPOAA
| En i
i h 4 |
a2 ».
Fcc r : i
[ hees e e e =
L J - 1 % ; o |
g 10 } \
POJ’ EMIITY | —»{ 7w Iy pxc-60—» rack-360 || \/
— | | : |
e o — — — — — — -
AC — 6072048 0 M) M W 40 K0 60 MO0 G0 000 100 1100 120 130 1400 150 1600 1700 1600 1600 2000
Homvep kavana
Puc. 70. Cnesa - 6nox-cxema npuemHo20 YCmpoucmea O0as Ccnekmpaivhulx ucciedoganuii Ha PATAH-600.

Obosnauenus: PO — pynoproii obnyuamens, bBCC — 6nox cayoicebnvix cuenanos, BMIIIY — ook manouymsue2o
yeunumens, I' — cmabunvhoii cemepooun, BITY+ITY — 610k npeobpazosamenbHo2o yempoucmea u npedsapumenbHbolil
yeunumens npomedcymounot wacmomsi, BK-60 — sudeoxonsepmop ons npeodpazosanus k Hynesou yacmome, RACR-
360 — npomvluunenHblll KOMAbIOMEDP CO 8CMPOEHHOU npoyeccoprol naamoti Pypve cnexkmpoarnanuzamopa, AC-
60/2048 — cnexmpoananusamop 6 komniaexce. Cnpasa - npumep 3anuc 2apMOHUYECKO20 CUSHAA.

Fig. 70. Left: a flow chart of the receiving device for the spectral studies on the RATAN-600. Legend: PO — feed horn,
BbCC — service signal unit, BMIY — low-noise amplifier unit, I' — stable local oscillator, BIIY+ITY — converter
installation unit and preliminary amplifier of intermediate frequencies, BK-60 — video converter for zero frequency
conversions, RACR-360 — industrial computer with an inbuilt Fourier spectrum analyser processor chip, AC-60/2048
— spectrum analyser as a whole. Right: an example of a harmonic wave recording.

Hamnume B peructpupyemMom curnaiie MH(GOpMauu O
MOMEHTE 3arcu TI03BOJISIET HCKIII0YATh
KpaTKOBpPEMEHHBIE IIHPOKOIIOJIOCHBIE TTOMEXH
HCKPOBOTO THHa (IOMEXH OT pPabOTHI IBHUTaTelNeH,
TPO30BEIEC IOMEXH).

OcHosHvle napamempul  aunanuzamopa cnekmpa AC
60/2048:

e [0JI0Ca peructpupyemoro curtana - 60 MI';

e crnoco6 ¢dopmupoBanus crnekrpa — BIId ¢

HaKOIUIEHHEM 0e3 ITPOITyCKOB 110 BPEMEHH;
® YHCJO CIEKTpalbHbIX KaHAIOB — 2048;

* MUHHMMAaJlbHOE BPEMEHHOE pa3pelieHue - 34.13 Mxc;

e MHUHHMaJbHOE BPEMEHHOE paspelieHHe B pexHuMe
3amucHu Ha Juck - 1024 Mxc;

e MakcuManpHOE BpeMs almapaTHOTO HaKOIUICHHUS
criektpa - 2 236. 9621(3) mc.

AHanu3aTop paboraet B KOMITJIEKTE c
BHJICOKOHBEPTEPOM THTIA BK-60, KOTOPBIi
oOecrieunBacT MPeoOpPa30BaHUE C BXOJHOW YaCTOTHI
15030 MI't go 0 — 60 MI'1 Ha BBIXOZE U COIPSDKEHHE
o MOIIIHOCTSIM. [IpoBeneno naboparopHoe
tectupoBanue AC  60/2048, xoropoe TmOKazaio
COOTBETCTBHUE IOJYYEHHBIX MTapaMETPOB TEXHUYECKOMY
3a7aHUIO.
Hogerit

CIIEKTPOAHAIU3ATOP YCTaHOBJICH Ha

The presence of the acquisition time data in the
registered signal allows eliminating the short-term wide-
band spark interferences (interferences from engines,
thunderstorms).

Principal parameters of the AS 60/2048 spectrum

analyser:

e band of the registered signal - 60 MHz;

e spectrum formation method — FFT with accumulation
without temporal dropouts;

e 2048 spectral channels;

e minimum temporal resolution - 34.13 microseconds;

e minimum temporal resolution in disk write mode
- 1024 microseconds;

e maximum time of  instrumental
acquisition - 2 236. 9621(3) msec.

The analyser operates as a unit with the VK-60-type
video converter, which ensures conversion from the input
frequency of 15030 MHz to 0 - 60 MHz at the output and
power conjugation.

Laboratory testing of the AS 60/2048 was done,
demonstrating that the obtained parameters fit the
requirements specification.

spectrum

A new spectrum analyser was mounted in the feed cabin
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obiyyarenie Ne2 w  BHeIpeH B  CYyLIECTBYIOMINH
crnekrpanbHblil KoMIuteke. AC 60/2048 moxer paboTarh

COBMECTHO ¢ JIOOBIM IPUEMHBIM  YCTPOMCTBOM
KOMIUIEKCa napaiebHO c CYIIECTBYIOIIM
(GUIBTPOBEIM  cIleKTpoaHanm3aropoM. Ha  0Oaze
TIPOMBIIICHHOT O KOMIIBIOTEpa RACK-360

MOJEpPHM3UpOBaHA CHCTeMa cOoOpa W yHpaBlIeHHE
CIIEKTPAIbHBIM KOMILIEKCOM. Pazpaboran
MPOTPAMMHBI KOMITJIEKC peTrucTpamuu U o0paboTKu
nauHbIX B 2048 xananax dypbe-aHanuzaTopa.
[IpoBenen nmpoOHbBII LMK HAOMIOAEHUH Ha AO.2 CM.
[Ipubop BHempeH B  IUIAHOBBIE  CHEKTpaJbHBIE
uccnenoBaHus Ha obOmydarene Ne2. Ilpumenenue
AC 60/2048  moO3BONSIET  CYIIECTBEHHO  IOBBICHTH
MIPEAETbHYI0 YYBCTBHTEIBHOCTh IPU HAONIOACHUSX B
cnekTpe © KoHTHHYyMe (puc. 70, cupasa). AC-60/2048
MOXKHO HWCIOJIb30BaTh Ul HAOJIIOACHUH IIyJIbCapos,
pPagUOTPAH3UEHTHBIX HCTOYHHKOB M JPYTHX, OBICTPO
MEHSIOUINXCS BO BPEMEHH MPOLIECCOB, a TaKkKe Ui

OTAEJICHUS MOJIE3HOTO paaroacTpOHOMUYECKUX
CUTHAJIOB OT ITOMEX.
A.Il. Beneep, B.K. /lybposuu, U.B. I'ocauunckuii

cosmecmuo ¢ C.B. Jlozeunenxo (AKL] DUAH PAH),
I'H. Hnvunvim (UIIA PAH), A.C. Mopososbim (OAO
«HUU Hzomepmy).

CIEKTPAJBHO-MIOJAPA3ALIMOHHBIN
KOMIIJIEKC BBICOKOI'O PASPEIIEHUSA

IIpoBenena  MonepHM3aLUsi ~ MHOTOBOJIHOBOTO
KOMILIEKCca Juis UCCIIEI0BaHUS COJIHEYHOT O
paguomsnyueHus. BnBoe  pacmmpeH  4acTOTHBII

JlMana3oH, KOTOPBIN ceifuac BKiItoyaeT 4actoTsl ¢ 3 [T
mo 18 I'Tm. YacTtoTHOE pa3pelieHre COCTaBISIET OKOIIO
100 MI'r. dnst peructpanun napametpo Crokca [ u V
nucnoib3yercs 112 kaHamnos.

B coueranuu ¢ Gombiiol 3G ¢GEKTUBHON MIIOMAIBI0
PATAH-600 MOJICpHU3UPOBAHHAS ammaparypa
MIPEIOCTABIISET HOBBIE BO3ZMOXKHOCTH JUIsl CCIIEJOBAHMS
TOHKOM CIEKTPaJbHOW U NOJIAPU3ALUOHHON CTPYKTYPbI
pagMOM3JIyuYeHHs B 3apOXKIAIOIIMXCA  AKTUBHBIX
00JIaCcTSIX Ha YPOBHSX HWIKHEH U CpeJJHEH KOPOHBI.

B.M. Foeoo, C.B. Banoun, A.A. Ilepsakos.

AINIMAPATHO-METOJUYECKHUE PA3PABOTKH
JJISI HABJIOJAEHUMA B MWJLJIMMETPOBOM
JAUAITA3ZOHE

HccnenoBanbl BO3MOXHOCTH T'€TEPOCTPYKTYPHBIX
KBaHTOBO-TYHHEJIbHBIX JICTEKTOPHBIX JTUOJIOB,
MO3BOJISIIOIIUX CYNIECTBEHHO CHHM3HUTh KOI(PQPHULIUEHT
YCHJICHUS TIPUEMHOT'0 TPAKTa M (DIIMKKEP-IIyM, a TaKXKe
MTOBBICUTH CTA0OMIIEHOCTh PAJHOMETPA.

JUis MccnemoBaHus CIIEKTPOB MOIIHOCTH IITyMOBBIX
JIOPO’KEK PaJMOMETPOB B PEKUME HOJHONW MOIIHOCTH U
B PEXKHUME MOJIYJISAILHUH U3TOTOBIICHBI OJIOCKOBBIE CXEMBI
HMIIEJIAHCHOTO COTJIACOBaHMS JHOJOB B JIMANa3oHaX
50-60Toy wm 75-105TTu. [HocturHyra BBICOKas
YyBCTBUTEILHOCTh JICTEKTOPHBIX JHOIOB (HE XyXKe
15 mB/MukpoBT Ha AS MM 1 10 MB/MukpoBT Ha A3 MM)
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Ne 2, and its deployment was done in the existing
spectral complex. AS 60/2048 may operate as a unit with
any receiving device of the spectral complex in parallel
with the existing filter spectral analyser.

Modernization of the data acquisition and control
systems of the spectral complex was done based on the
RACK-360 industrial computer. Bundled software was
developed for the data registration and processing system
in 2048 channels of the Fourier analyser.

A trial set of observations was run at A6.2 cm. The
device was implemented within the framework of
planned spectral studies at the feed cabin Ne 2. The use
of AS 60/2048 allows to considerably enhancing the
limit sensitivity range during the spectral and continuum
observations (Fig. 70, right). The AS-60/2048 may be
used for observations of pulsars, radio transient sources
and other processes with fast temporal variations, as well
as to separate the friendly radio astronomical signals
from interferences.

A.P. Venger, V.K. Dubrovich, V. Gosachinskiy in
collaboration with S.V. Logvinenko (Physical Institute of
the RAS), G.N. llyin (Institute of Applied Astronomy of
the RAS), A.S. Morozov (JSC Research Institute Izoterm).

HIGH RESOLUTION SPECTRUM-POLARISATION
COMPLEX

Modernization of a multiwavelength complex used
for the studies of solar radio emission was done. The
frequency range was expanded twice to contain the
frequencies from 3 GHz to 18 GHz. Frequency
resolution is around 100 MHz. To register the Stokes I
and V parameters, 112 channels are used.

In combination with the large effective area of the
RATAN-600 antenna, the modernized equipment opens
new possibilities for the studies of the fine spectral and
polarisation structure of radio emission at the level of
lower and middle corona in the incipient active regions.

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

DEVICE AND METHOLOGICAL ENGINEERING
FOR MILLIMETRE BAND OBSERVATIONS

Capabilities of heterogeneous quantum-tunnel
detector diodes are studied, allowing to substantially
lower the amplification coefficient of the reception path
and the flicker noise, and to enhance the radiometer’s
stability.

To study the power spectra of the radiometer noise
tracks in the full capacity and modulation modes, the
impedance diode matching line circuits are
manufactured, operating within the ranges of 50-60 GHz
and 75-105 GHz. High sensitivity of detector diodes is
obtained (not lower than 15 mV/microW at A5 mm and
10 mV/microW at A3 mm) and the gain constant of LNA
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n cHWwkeH Kodpouument ycunenus MILY ¢ 55 no
35 nb. Ilpu ucronb3oBaHMM Ul aTMOCQEPHBIX 3ajad
InP MIIIY uynnoB A3 MM u GaAs MIIY uyunoB AS Mm
Malla30HOB ~ IIOJlydeHa  UIyMOBas  TeMIeparypa
npuemHnka 350 u 400 K, coorBercTBeHHO. CHIDKEHHE
MILY sBnsieTcss OQHUM U3 IVIABHBIX IyTEH MOBBILLIEHUS
CTaOMIBHOCTH, HAJCKHOCTH M CHIDKEHUS CTOMMOCTH
MHOT'03JIEMEHTHOU MPUEMHOMN peueTKu
MHUJUIMMETPOBOTO TUAIa30Ha.

OHTI/IMI/I3I/lpOBaH]:l 1 UCCJICAOBAHBI XapaKTCPUCTUKU
3¢ PEKTUBHBIX ITUPOKOIOIIOCHBIX KOMITAKTHBIX PYIOPOB
¢ nmuanektpudeckuM crepxkHem (JICP) w cmnaiino-
npoduibheix (CIIP) mmanazona 30 I'Tu-40 I'To. Ilo
CpPaBHEHHUIO C TICEBIOCKAAPHBIM pymopom y JICP
JIOCTHTAaeTCsl 2-X KpaTHOE YMEHBIIEHHE pa3sMepa H
pacumpenne mosnocel ¢ 20% mo 40%, a vy
ontumusupoBanHoro CIIP ymeHsmaercs pasmep Ha
30%-40% mpu yBenmuernu nouocsl ¢ 15% no 45%-50%
B cpaBHeHHHU ¢ rodpupoBanHbiM pynopom. JICP u CIIP
MOTYT YCICHIHO MNPUMCHATHCA B IJIOTHOYIIAKOBAHHBIX
pereTrkax A8 MM Juara3oHa.

Pa3zpaboran kommakTHbIH 3(deKTHBHBIA  pyHOp
A8 MM IMara3oHa Uil peeToK BO BTOPHYHOM (hOKyce.
W3mepeHs! ero XxapakTepUCTHKH U ITPOBEJICHBI IIPOOHBIE
Habmonernss Comana u Jlyaer Ha PATAH-600.
[Toxa3ana BeIcOKas aHTeHHas YPPEKTHBHOCTH PyIIOpa H
MOJTHOE COOTBETCTBHUE HM3MEPEHHBIX XapaKTEPUCTHK
pacyeTtHbIM.  Pa3paboraH  BapuaHT  KOMITAKTHOTO
[TaIKOCTEHHOTO CIDIAWHO-TIPO(IIFHOTO pymopa A8 MM
JUISL PEILETOYHBIX NPHUMEHEHHI B TPETUYHOM (OKyce C
anmnperypHoil addexTrBHOCTBIO Ooee 98%.

[MpoBenensr Meronuueckue HaOmoxenus CouHIa,
JIyHBI, AWCKPETHBIX HCTOYHMKOB W aTMocdepbl Ha
A8.5MM Ha oOmyuatemsix Nel, Ne2 wm Ne3.
HaOmroneHnst mokas3aind BBICOKYIO UyBCTBHTEIBHOCTH
NPHEMHHKOB ~pemeTkd Ha ypoBHe 4.5-5 MK*c'%
Koppensiuus curnana B 3-x gyyax COCTaBJISIET HE MEHEE
95%. Bricokast xoppemanus atMochepHbIX (GIyKTyannit
Ha A8.5 MM m apyrux BomHax (1 cm, 1.38 cm, 2.7 cm)
MIO3BOJISIET UCTIOIB30BATh IPUEMHUKH JJAHHOTO THIIA [UIS
YUCTKM MHOTOYACTOTHBIX 3alHceil OT aTMOC(EepHBIX
nomex. IIpy AOCTUrHYTOM 4acToTe MOABEMA CIEKTpa
aHomainbHoro mryma (0.2 I'mp -0.3 ') 1 Masioro BpemeHn
MIPOXOXIICHNUSI ~ JTUCKpeTHOro ucroynumka (~0.5 cek)
PEKUM TIOJIHOH MOIIHOCTH MOXKHO HCIIOJIBb30BaTh IS
HAOIOACHUS TUCKPETHRIX ncTouyHnKoB Ha PATAH-600.

B oxra6pe 2008 T mpoBemeHB HaOMOmEHUS
atmoctepsl u JlyHsl Ha obmywarenme Ne5 Ha A8 MM B
PEKUME C MOIYJISIIEN BXOJHOTO TPAKTa OIHOIYYEBOTO
peleToyHoro npueMHuka. Koppensinusa mo Bapuanusim
armocdepsl Ha A8 MM u Al cm (MAPC-3) B ycnoBusx
o0mauHoit aTMocgepsl cocTaBmia donee 95%. M3mepena
JIOJITOBPEMEHHast CTaOWIIBHOCTh NMPHEMHUKA B PEXUME

MOAYISILIMM B YCIOBUSIX  SICHOW  arMocgepsl.
MuHumanbHblE CYTOUYHBIE TpeHAbI AHTEHHOU
TEMIIEpaTypsl, BKIIOYas  MEUICHHbIE  HM3MEHEHHSA

TemIepaTypsl arMmocdepbl ICHOro Heba BOJNM3M 3€HMTA,
He mpeppimamn 0.3°K.  Habmromenme Jlynsr Ha
OHOJYYEeBOM  IIPUCMHHUKE A8 MM  COBMECTHO ¢
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is lowered from 55 to 35 dB.

Solving the atmospheric tasks, the use of InP LNA chips
of A3 mm and GaAs LNA chips of A5 mm ranges, the
detector noise temperatures of 350 and 400 K were
obtained, respectively. Lowering the LNA gain
coefficient is one of the main ways of the increasing
stability and reliability and reducing the cost of the
multi-element receiving array operating in the millimeter
range.

We optimized and studied the characteristics of
effective wide-band compact horns with a dielectric rod
and spline-profile horns operating in the 30 GHz-40 GHz
range. As compared to the pseudoscalar horns, the
dielectric rod horns reach a double reduction in size and
bandwidth broadening from 20% to 40%. Optimized
spline-profile horns, as compared to corrugated
feedhorns, reach a 30-40% reduction in size, broadening
the bandwidth from 15% to (45-50)%. The dielectric rod
horns and spline-profile horns may be successfully used
in close-packed arrays of the A8 mm range.

A A8-mm range compact effective horn was
engineered for the use of arrays in the secondary focus.
We measured its characteristics and conducted test
observations of the Sun and the Moon on the
RATAN-600. High antenna efficiency of the horn was
demonstrated along with the full compliance of the
measured characteristics with the designed ones. A
release of a A8 mm compact smooth-wall spline-profile
horn for the use with arrays in the tertiary focus was
engineered. Its aperture efficiency exceeds 98%.

Procedural observations of the Sun, the Moon,

discrete sources and atmosphere were conducted at
A8.5 mm at the feed cabins Ne 1, Ne2 and Ne 3. The
observations have demonstrated high array receiver
sensitivity at the level of 4.5-5mK*s"%. Signal
correlation in 3 beams is not less than 95%.
High correlation of atmospheric fluctuations at A8.5 mm
and other waves (1 cm, 1.38 cm, 2.7 cm) allows using
the receivers of this type for cleaning the multifrequency
recordings from atmospheric interferences. At the
obtained frequency of the anomalous noise spectrum
boost (0.2 Hz -0.3 Hz) and a short transit of discrete
source (~0.5 s), the total capacity mode can be used for
discrete source observations on the RATAN-600.

In October 2008, observations of the Moon were
conducted on the feed cabin Ne 5 at A8 mm in the input
line modulation mode of the single-beam array receiver.
The atmospheric variability correlation at A8 mm and A1
cm (MARS-3) in the conditions of cloudy atmosphere
exceeded 95%. Long-tem receiver stability was
measured in the modulation mode in the conditions of
clear atmosphere.

Minimal diurnal daily trends of the antenna temperature,
including slow variations of the near-zenith clear sky
atmospheric temperature did not exceed 0.3°K.

Moon observations on the A8-mm single-beam receiver
along with the multi-beam systems MARS-3 and
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mHoronydyeBbiMu cucteMamMu MAPC-3 u MAPC-2 nHa
Al cM TmOKa3amo0 HanMWYWEe B AHTCHHOHW CHCTEME
3HAYNTENBHBIX abeppalruii, BEI3BAaHHBIX KaK COCTOSHUEM
MTOBEPXHOCTH OOIydYaTensi, TaK U HEJOCTaTOYHO TOYHOU
MPHUBSI3KOH  NPUEMHHKOB K  (DOKAJIBHOM  JIMHUH
oOiryuarens. [lomydeHHbIe pe3yabpTaThl MOATBEPKIAIOT,
9YTO BOJHA 8 MM MOXET ObITh PabOYMM JHAIIa30HOM

panuoTeseckona.
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MARS-2 at Al cm demonstrated the presence of
significant aberrations in the antenna system, that were
caused by both the state of the feed surface, and an
insufficiently fine binding of the receivers to the feed’s
focal line. The results obtained confirm that the 8§ mm
wavelength may be used as an operating band of the
telescope.
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