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RATAN-600: past, present, future

Yu. N. Parijskij
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Тhе о]dеr radio аstrопоmу, the mоrе аппir,егsаriеs
we сеlеьrаtе. Let us пumьеr those rеfеrrеd to sAo.

Fоllоц,iпg the tеrпrs of S. Eh. Klrajkin, опе of the
fоuпсlеrs of ехрегimеrrtаl radio astronomy in Russia,
this year п,е сеlеьrаtе t}re centennium since the time
tire first rаdiо telescope, "Тhuпdегstоrm rесоrdеr"
of А. S. Popor., capable оf гесоrdirrg electronragrletic
norr-arti{ic:ial tvat,es, ц,аs сrеаtеd. Gепеrа1l1, speak-
ing. radio \\,aves opelled "tп,о rvindows" fоr mankirrcl:
in the sрhеге of interconnectlon betrveen peoples,
arrd betrTccn hunranity ancl thc surrounding \\iorld.
As has гесеrrtl1, been found orrt the first patent fоr
the invention of vnireless contact betr,r,een people had
been grапtеd 1ong Ьеfоrе the experiments of Nlarkoni,
Popol, and others. А. S. Popor, hotveter, was the first
to Ье granted the patent fоr the device ensuring соп-
nection rvith "rrаturаl рhепоmепа".

Аftег that tlre effective rапgе of the "rас.liо lvin-
dorv" uпdеr,"чепt а skyrocketing extension, and fог t}ie

first slightly,over 30 уеаrs it advanced from atTno-

sрhеriс рhепоmепа to the \Iilky, \Vai, (legal otiset of
rаdiо аstrопоmу) arrd 30 чеаrs ago rеасhеd its lilrrit,

"singrrlarity", tlre mоmепt of origin of tlre Urrir.eгse,
аГtr:r the interpretation of tlre 3К Ьасkgгоuпd as the
rеliс гас]iаtiоп left аftеr the epoch of "Big Bang".

Tlre гаdiо astrorronrers of SAO trave а history of
thсiг orvn commencing frоm the Pulkovo radio astron-
оrп1.. Неге аrе some dates.

о 1956 fiгst observatiorls rvith the RATA\-
600 protot"l,pe Big Pulkovo Radio Telescope
(BPR);

о 1974 fiгst observations ц,it}r the South sec-

tог of the R,\TAN-600;
о 1976 completion of construction of the

RATAN-600

It п,i]1 rrot Ье too overstated to say,that ъ,ithout
advances iп Pulkovo, without actual astrophysical rе-
sults of the 1950s 1960s the radio telescope RAT;\N-
600 rvould печеr соmе to exist. Неrе are some of them.

Sun. Рiопееr detection of strong polarizatiorr
оf spots at the crTr п,aveiengths u,,as rероrtеd Ьу
Kaidanovsk},, et а1. (1956), inr,estigations irrto this
рlrепоmепоп Ь1, the method of solar eclipse \\,,еrе саr-
гiеd out iп 1956 (Korol'kov and Soboleva. 1957) and
lаtег, ý1.51glnatic multifrequency studies at the BPR.
.,r,еrе also реrfоrmеd. All this formed а foundation for
t}te corrstruction of models of active regions and es-

tirnation of rnagnetic fie]d in them (Korol'kov et а1.,

19б9). Acquisition of quaiitatively fresh data on the
struсturе of the Sun in the сm rап8е with а resolu-
tion of 1 аrсmiп, which rvas then an al]-round rесоrd
(Ikhsanova, 1958).

Moon. First detection of linear radio polarization
оп the N{ооп, which pernritted the most accurate esti-
mates of tlre dielectric ргореrtiеs of the 1uпаr surfасе
to Ье made (Soboleva. 1962).

Planets. Demorrstration of the validity of the
"hot" mоdеl of Vertus from the first BPR estimates
of radicl brightness distributiorr очеr its disk (Ко-
rоl'kоч et al., 1963) , а уеаr Ьеfоrе N{ARINER-II was
launched fог the same рurроsе. А little later this
mode1 was show-n to аgrее at 8 mm witir the mоd-
els requiring 100 atmosplrere рrеssurеs at its surface.

Sо}аr чrind. Jupiter's radiation belts wеrе found
to Ье deformed in роlагizеd radiation. ц,hiсh rvas the
fiгst (апd unexpected) irrdication that the rvind реr-
meates as fаr as t}re orbit of Jrrpiteг (Gol'nev et а1..

1964).

Galaxy. Гirst mогрhоlоgiсаI mrrltifr:equenc1, irr-

vestigations of tlre Gаlахч nucleus and separration of
thc stTuctures Ьу mechanisms of radiatiorr, so]utiorr
of the famous рrоЬIеm "Drаkе Belts" (Еgоrоча et а1..

1964). Compiling the first morphological catalogue of
all mаjоr Galax1, souIces (Gol'nev et а1., 1965) and
оtlrеrs, determination of their physica1 раrаmеtеrs.
detection of пец, suреrпо\,а rеmпапts (Waa). N,{ap-

ping the skv in the 21 сm line with а so fаr rесоrd
rеsоlutiоп.

Nt[etagalaxy. First direct resolution clf the clas-
sicai obiect Cy-gnus А irrto сопlроIlепts, first data orl

tite struсturе of а пumЬеr of objects with polarizeci
гас_[iаtiоп (used Ьу NI. Ryle ц,hеп constructirig tlre
model of radio gaiaxies) (Soboleva, 1963), first ор-
tical identifications of а пumЬеr of famous objects.
3С345, l23,279 and others.

Cosmology. First deep sеагсh for anisotrop__v oi
the 3К background and detectiori of serious discrep-
апсу r,vith the t}reoTy of those dal,s (Parijskij and Ру-
atrrnina, 1970).

One of outstanding cliscoveгies in rаdiо аstrоп-
ошrу of the 1960s (the onl1. iп Russia) was the rс-
vealing of hуdrоgеп rесоmЬiпаtiоп lines Ьу А. F alrc:

Z, V. Dгavskikh in 1963 (DTavskihk et aI., 1964) (sub-
sequently сопfirmеd Ьу R. L. Sоrосhепkо in 1964
thiсh had been predicted Ьу N.S.Kardashev. Fо:
deeper insight into the histoг}, of pulkovo Radioas-
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]-,rllly school see the book of Kai<lanor.sk), (1985).
I_-rrforturratelv, the scierrtists I canrrot c,t,tlctlit,e

R-\TAN-600 and its staff rvithorrt аrге rrot alive.
:_,olr,:

r S. Еh. Khajkin п,hо gave liirtlr to ir, schoo1 clf
._{) аstrоIlопlеrs ("Prrlkovcl school");

о N. F. Rvzlrkor,, one of t}ie fiгst Pulkrlvo rticiitl
- L]llоlrlегs of the 1950s, а scholar of S. E}i. Kliajkirr

: thе fourrcier of lris olr,n school: Gosacirirrskij, Zlre-
..or,. \ilclrozov, Gгасhеч arid оthегs. N. Е. Ryzlrltor,
t thе sripervisor of ncarl1- all slicctгal sttrclies llotlr
Prtlkclvo and R,ATAN-600;

о D. \-. Korol'kor., а student of S. trlr. Khajkin
: the crezrtor of lris oм,n sclrool: Bt:rlin. Тirпоfееr,а.
:or,, Bogclcl ant1 others, rчhо, irr turrr, lrave ilrеiг
llilrs: Nizhelskij, Nlardyshkin. S}iatilol, arrd otlr-

-. rTlro liаче stuclcnts of tlrcir tlrvrr: Tsl,bulgl,, fЬr
-:аllсе) shorrld tle r:efeTred to t}re fiftlr gcneгtrtiorrl;

. O.N. Shivris, S.Elr. Khajkirr and N.L. Kairlir-
sli\"s stutlclit, c:orrtribrrtc:cl largel1, to tlre thеогч

-,агiаЬlе рrоfilс antennas' (\'РА) gеоmеtгll. Не гс
,,ed N. L. Kaidarrol,sky as the C}rief desigrrcr of tlre

\TAN-600. Sirrce the late 1960s stanitsa Zelcnchuk-
] :i,i1 was) iri fact, tire residcrrcc of O.N. S}iivris irr
- .-е of bad concliticlns of lifc: of tlrat tiпrе. Нtl sul)el!

-tс1 tlre ц,сlrk оп constructiorr clf tlre rаdiо telesc:ope.

\arlre also sorrte rnairr реrsоIls rvlrcl tclok paTt in
, clel,eloprrrent arici prrttirrg in rlperation clf the
\T_\N_600.

}i. L. Kaic]arrol,skr,. S. Elr. Kh:rikirr's сrlаutlrог clf

tiю idca of virrialllc: prclfilc atttenna rvlro hir,d 1rc:lcl the
post сlf the Cirief Dclsigrrer псtlгl1, trrrtil tlrci radio telc,
sc]ope was placecl irr sегr,iсlсl. N. L. Kai<lanclvskij has
beeTr taking interest in the R.\TAN-600 аfIЪirs sug-
gcstilrg frcsli рrоссriuгеs clf its use.

А. В. Beгlirr. ц,lrо ttlok о\-сг the dutl, of tlre Clrief

S. Eh. Klta,j|:in

,й;ъ
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with the development of automatic сопtrоl systems of
all generatiotis and гealizing contact with industry in
ail directions. G. Golubchin initiated automatization
oi t}re сопtrоl system, rl,hich has iater Ьееп саrriеd оп
to adlantage Ьу G. Zhekanis.

А. А. Stotskij, who had beetr engaged foT mап1,
уеаrs in the development of methods of high-precision
mechanical alignment of the antenna, which rvere
then геduсеd 1о рrастiсе.

L. Nt. Gindilis, п,hо acted for очеr 10 years aS а
Moscow representative of the RATAN-600 and the
first heaci of the ssAI iaboratory at the radio tele,
scope. It rvili Ье recalled hеrе that it is the integra-
tion of the pulkovo and stегпьеrg state Astronom-
ica] Institute projects (''KRAUS''and ''VРА'') thai
ргопrоtеd the approval of the project at all ievels о:
authorization.

А ferv п,оrds аьоut the peopie fTom otlrer estab
lishments of st. Реtеrsьurg intimately сопсеrпеd witb
the RATAN-600.

Designer of the RATAN-600 and devoted himself
to the рrоЫеm of fitting the radio telescope with
high-sensitivity radiometers. His wife, G. Timofeeva,
played а particular paTt in the introduction of рага-
metTic amplifieTs in radio аstгопоmу.

А. Kopylov, vrhose sketches чrеrе used to develop
пеаrlу all mechanical parts of the RATAN-600.

V. Gol'nev, the designer of очеr 20 high-sensitivity
measuTing devices used to obtain quite а feT, results
at Pulkovo алd RATAN-600. His wife, N. Golneva,
took раrt in the first geodetic surчеуs while the tele-
scope чras uпdеr construction.

G. S. Golubchin and Eh. I. Korkin wеrе сопсегпеd

N" А. Esepkina - the fсэuпdеr of the rigorous VРА
field thеоrу, first in the чесtоr and then in the tenso:
fоrш. All the pTobiems in e]ectrodynamics that spring
up at the RATAN-600 have been discussed with hеr
очеr the past few 1.еаrs s}re has beerr active in the
introduction of nerv hуЬгld tec}iniques for analysis о:
radiatioris (AoS), promoting tlre involvement of the
Polytechrrica] Institute (St. Petersburg Technical Uni-
versitv) in handling RATAN-600 problems.

G. В. Gе]'fгеikh has iаrgеlч dеtегmiпеd the strat-
egy of solar in,,,estigation at the radio telescope. His
wife, Р. Afanasiel,'а, was the рiопееr of astrometric iп-
vestigations at the R.{TAN-600.

Below is presented а list of mаjоr suggestions fo:

N.F. Ryzhkou O,N, Shi,uri,s

D,V, Korol'kou

,ffi
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Дftеr accu,rate tuпп,i,пg Ьу rеsеаrсh grоuрs
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I

- alizatiorr of princ:ipiiJ. potentialitics of t}ic tеlеsс:сlllг,:"

1. Utilize as firli as роssiЫе t},re capabilitics tlf
_\TERNET.

2. Implcrnetrt the proier:t "ZENITH" с:с:,пr,егt.irrg

:,с R.\ТАN-б00 intcl ir 1000-eieпrent агrtrt, ц.ith :l

lge field of чiеп, trrrd rortrrd-tlie-c:lotlk tnctttit,lгirrg.

3. Implerncnt tlrc ргоjес:t "RADIOHELIO-
,RAPH" for 3D IUQ\l irrr.cstigaticlns of the Srrrl.

4. Develop а limiting sensitivity spectrograph
spanning the entire wavelength range of the telescope.

5. Make the correction mirrоr (as раrt of the de-
sign) to Ье moved on arc raiis.

6. Realize а mапу-hоur (а1} sky) and arbitrarily
1аrgе (сirсumроlаr regions) acquisition of signal.

7. Create а special limiting sensitivity complex
for systematic wоrk of mапу уеаrs on "Sakharov's

ьА
ъ:

,:;.
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рrоgrаmmе)'.
8. Design а system fоr the automatic positioning

of the RATAN-600 sесопdаrу mirrors.
9. Design а multifrequency соmрlех of radiome-

ters with а соmmоп phase centre for pulsar observa-

tions.
10, Сrеаtе а thгee-five-frequency high-sensitivity

complex for polaгization investigations.
11. Realize automatic alignment of the RATAN-

600 mirrоr.
12. Boost the lчогk оп the creation of matrix high-

serrsitir.itv radiometeTs to make fuli use of the srrper-

1arge aberTation-free fie]d of the telescope.
1З. Сrеаtе а sl,stem fоr rесоrdiпg VНF signals in

рrорогtiоп to the level of iпtегfеrепсеs.
1]. Go оп rTith t}re ъ,оrk оп nraximum cooling the

га<liо telescope.
15. Саrr1- out. if onl1, partially, the plan of devel-

opment of гаdiо facilities of the SAO.

The гаtе of firlfi]rrrerrt of the abol,c proposals is

рrlrrrагil1, de:pendent orr the amount of funding of the

SAO. but it пtust Ье adequate to keep rrp the RATAN-
600 оп ttte "пrаiп sequence" of the п-orld's mаjоr in-
stгuments. if onlr. in а fell раrаmеtеrs.

Thc impleпrentation of these pToposals wili ad-

r-ance сопsidегаЬ11, the so]ution of important astro-
phl,sical рrоЬlеms, in which the RATAN-600 mач

рIо\.е to Ье rrseful. Itemize sоmе of them.

. Radio sресtгоsсору with а sensitivity close to
the iтorld standard expected within the next few

},еаrS.
о Tri,o-dimensional multifrequency monitoring

of sоlаг activitv rr,ith trigh anguiar and tеmроrаI Tes-

o}utiorr.
. Contact rr-itlr the рrоЬiеms of physics of pul-

sагs. especialh- сопсеrпiпg tlre multifrequency inves-

tigatiorr of single pulses.
. Stud), of sресtга of radio sоurсеs at а submil-

lijansk1, 1et,e1 (up to "saturation").
о Нigh-ассuгас1, раtrоl of dynamical spectra of

1аrgе (uр to 1000) samples of sources.
о Deep polaгizatiorr studies of background radi-

atitltts апсi sepalate ob.jects.

о N,{ultifrequency surчеуs of huge sky regions up
to 1 рК with separation of all kinds of background
radiation. This п,ill make it possible to investigate
into "Sakharov oscillations" and study the Galaxy
rаdiо radiation structure with а higher ассurасу.

о Instantaneous mapping of sky regions as lаrgе
as 10000 Ьеаm patterns.

о Deep polar survey at plJy level.

The оЬsеrчаtоrу's potential п,ill grоw аррrесiаЬlу
Ьу taking best advantage of the optical facilities for
investigation of radio objects and vice чеrsа. Опе of
the promisirrg directions is the investigation of оЬ-
jects of а very еаrlу Unil,erse r,vith а strorrg optical
and radio radiation of the type of radio galaxies and
quasars. Joint, RATAN-600 ВТА, study of pulsars
and bursters аrе also planning.
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