Modernization of the RATAN 600 for Solar Observations and
the Results of Solar Investigations Made with the RATAN-600
G. B. Gelfreich
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RATAN -600 -4
(KAdco Telescope of Acad. Sei. 600 m )
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EOFMEHTARWM K PUCYHKAM.

YonoBHEE DEO3HAYEHHA @

h - BHCOTA MOTOYHHKAS

t - YacoBoW yvrong ,

F = PaccTosHME OT UEHTPA HKPYra A0 ¢oKyca;
Af = azumyT Pomyvca;

N = Y4MCAD WWTOB B YGTaHOBHE;

df = CHeWEHME MO HacTOTE OT OCHOBHOM YaoToTki
d¥ ~ MHTEPBAN MEKAY DTCYETAMK MO 0CH A(a3MMYTOR)
dy = HHTEPBAN MEXAY OTCYETaMM Mo ock H{BWCOT).

Ha BLEX PHOYHHAN MPHBEABHHL HHKE, AHArPAMHL HAMP ABNEHHOCTH
RACHHTaHE Ha none J2%3Z2 TOYKHM,C WHTERPBANOM MEXAY OTCHEeTAaMM
n=dy=10", OCHOBHaR ANKMHA BOAHE A =8 cH.llapameTpw Af 1 F

DAMHAHDBE ANA BCEX YOTAHOBOH M pasHel: At=180° SF=130 M,

Fric, 1-2, fHarpamka HANPABNBHHOCTH PaAMOreNHOrpada B pexXMHe A,
"TapaMeTpe MeToYRMKEA: h=61°107
te i
NapameTpr voeTaHoprkH: N=645

Frc. Z-3. WzneHerRme AHArPaMHel HANPABNBHHOCTH PEXMMA A C H3MBEHEHWEM
HaCoBOro yraia HMCTOHHHEAS

PHC. 3 = h=61 -4 : t= 275 ; N=487
puc. 4 — h=60°517 § t= 500 ; N=522
pHc. 5 - h=60°287 ; t= 775 5 N=447

Fre, &=7. lHarpamMta HanpPaRneHHOCTH PARAMOrENHOrpada B pexme .
NapareTpr HeTOYAMEAash=61* 107
t= g*
MNapaveTpw yoTadoskmH: N=4645

Fie. 8-10, U3meHernre aMarparitbl HAMPABABHHOCTH B PEXMHe B ©
M3BMEHEMHMBM \YaCTOThIE
pric. B8 = df= 2 Mry
pHc.? - df= & Mru

prc. 10 - df=10 HMry

Fro. 11-1%. W3mreHeHHe gmarpariiel HANpPasaeHHooTH B PeskHe A ©
HAMEHEHMEM YaCTOTe (pPexHM AE) &
pHc. 11 - df= 4 Mry
prc. 12 - df=10 Mry
pHc. 13 - df=40 Mry
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THE. 22nd CYCLE PROGRAM OF MODERNIZATION OF THE RATAN-600
FOR SOLAR OBSERVATIONS
G.B. Gelfreikh

Central (Pulkovo) astronomical observatory
of the Academy of Science of the USSR

The program intends to improve significantly all the parameters
of the radio telescope RATAN-4600 to gain better spectral, temporal
and spatial resolution of the instrument. The program includes 3 main
project: ICAR-32, PAS and Radioheliograph.

ICAR-32. A new system of registration (Intellectual Complex of
fivtomatic Registration, 32 channels) is used in the mode "South
sactor + periscope” of the antenna. It is installed on the feed systen
# 3 which is moved along the arc railway track and allows about 4 hours
of observations par day (+ 2 hours around local meridian i.e. 79 hour
UT). One dimensional scans of the Sun can be made at least each
10 minutes on up to 16 frequencies in the wavelength range from 8 mm
to 75 cm with registration both intensity and circular polarization
(I and V Stokes parameters). At present we have 12 frequencies at
disposal (L 0,8, 2.0y 2.3, 2.7, 3.2; 4,0, &, 8, 1.7, 21, 32 en) @nd
one observation per day at the meridian. The reconstruction of the arc
railway track and south sector of the main reflector are under way.
The example of the records of the whole Sun and an active region
are shown on Fig. 1 - 3. Optimum amplification for each of 32 channels
is controlled every 9.1 sec,

PAS. Pancramic Analyser of the Spectrum (PAS) is intended to
gain full continuous covarage of the main part of the wavelength
band of trie RATAN-600 (2 - 20 cm). It is supposed to be mounted on
Lha Teed system # ¢ which is capable for usage both with radial and
arc rallway tracks of the telescopz. The PAS consists of 6 wide-band
receivers which cover wavelangth range from 1.7 am to 21 cm (see Fig. 4).
Each of tha receivers has 8 channels with relative wavebands about
df/f = 5% So thae full number of channels used in parallel is &X8X2=96
including registration both left and right-handed circular polarization
{1 and ¥ Stokes parameters). A more detailed spectral analyser with
the resclution up to 1 - 2 MHz may be used with one of the receivers
above. At the present stage of construction one receiver with 8 bands,
covering 8 - 12 GHz has been completed. The receivers for 4 -8 GHz
and 12 - 146 GHz are expected to be at work at the end of this year.

The system PAS is supposed to be applicable also for study milisecond
processes  on the Sun. An example of using PAS for Solar eclipse
observation is given in Fig. 5.

Radioheliograpn. The radioheliograph of the RATAN-400 1s to use feed
system # 6 which is normally works with the Full ring of the main mirror
while the beam is directed to near the zenith. For solar work, however,
only about 2/3 of the main reflector is attainable. To this end the
fead system # 6 is placed about 130 m to the North'of the antenna center.
The size of the aperture is about 600 m X 400 m (corresponding resolution
10 X 15 arcsec at 1 = 4 cm). Three modes of chservations have been
nropasad for radiohaliogranh.

Mode A, Synphase aperture and one-main-bean diagram is used.

To attain synphase aperture the separate reflecting elements (full
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number in this mode is about 600) are shifted on the (digital X wavelength).
The observation on a set of discrete frequenciles can be used such as

e.g. 12, &, 4, 3 and 2 cm. To obtain a two-dimensional map of an active
region one needs to maks a dozen or more scans with intervals say

about & nminutes at different declimations. Owing to strong side-lobes

(see Fig. 5) a cleaning procedure to improve a map 1s desirable.

Mode B. Asynphase aperture diagram-pattern consisting of large number
of comparable in intensity lobes is used (see Fig. 6). This diagram
pattern is strongly freguency-dependent. Using a spectrometer with
large number of channals we can get enough information to restore
the radic map of the whole solar disk providing the source has not
a very complecated spectrum. This mode can be applicable even for
mapping scme bursts of solar radio emission.

Mode' AB. This mode is a combination of the two previous ones.

For a sinale frequency we use a single beam synphase diagram and on
other freguencies of a spectrograph we register the Sun with multi-
beam diagram pattern (see Fig. 7).

At present all three modes of the radicheliograph of the
RATAN-600 are being modelled with the computators. The necessary
parameters of the receiver system has b=en found.
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