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Abstract. А Ьriеf sulчеу of the Ргоgrаmmе fог studl,ing the lопg-tегm variability of ехtrа-
galactic гаdiо sоuгсеs, based on the 5-7 fгеquепсу mопit,огiпg observations of the instantaneous
1,22 GHz sресtrа at the гаdiо telescope RATAN-600 is preserrted. Тhе рriпсiраl obt,ained results
arrd pIans аге disc:ussed.

КеУ wогds: rпultifгеquепсу monitoгing - instantaneous spectra - variability comtrlact оЬ-
jects - mode}iing - VLBI - stгuсturе - cosmological раrаmеtеrs

1. Introduction
Since the discovery of t,he гаdiо emission variability
of сопiрасt ext,гagalactic rаdiо sources (Sholomitsky,
1965: Dent, 1965) the interest in this p}renornena has
not abated fоr rпоrе than lJO уеагs, А rnr,rltitude ,,f
ulrexpected and to а lагgе extent still unexplailred
peculiarities have Ьееп found. Тhе vaгiabilrty оп dif-
ferent time scales (frоm hоurs to sечеrа] years 2) оr,ег
а wide fгеquепсу band (frоm radio to optical апd
highеr frequencies) indicates ехtгеmеlу higtr compact-
ness in the сепtгаl engines of active galaxies and ар-

рагеrrt brightness terrtperat,ures exceeding the theo-
retical Соrrrрt,оп lirrrit of 1012 К fог nonco}iererrt syn-
сhгоtrоп emission in stationaгy objects. The арраrепt
superluminal velocities also indicate the ргеsепсе of
relativistic plasma and motions in thе AGN cornpact
соrеs, Tlie чагiаьlе radio sоuгсеs аIе connected wit,h
VLBI-compact sout,c,,es on пrilli al.csecond scales.

If we take into consideration also the applied irn-
pol,t ance of the system of compact sоurсеs with highly
ac:cuLate cooгdinates on thе sky to use this system fоr
the aims of geodesy, geophysics and navigation, thеп
ttre гоlе of suclr objects and пrultifrequency mопitог-
ing and physical rnodelling the spectra and stгucture
of trtany sоuгсеs in а wide frequency band Ьесоmе
mоге imрогtапt.

Rеsеаrсh has demonstrated that th.е паtuге of НF
variability (at fгequericies highег thап 2-З GHz) апd

l ТЬ. рар,,, hаs been ргераr.еd using the or.al героr,t оп the
ЗOth аrrrriчеrsагу SAO Сопfеl,епсе in ОсtоЬеr 1996.
2 Fluх variations -30% fог -З уеагs sca]e at the centimetre
wavelengths аге tvpical.

LF variability (at fгequencies lоwеr thап i-2 GHz
сап Ье different, because the НF and LF variatio
if both exist, аге ргоЬаЬlу not соrrеlаtеd (Раdг;
et al., 1987; Mitchel et al., 1994). It is believed t

t|re НF vaгiability is due to intrinsic ргtlссss.s i

the sоuгсеs, while the LF variability-. is car_rsed

pгocesses irr the iпtегstеllаг mаttег. Ноwечеr.
soulces do show corleiated НF and LF variabili
and. fог exarnple, rnutifгequency long-term LE
НF variations between 0.iJ and 15 GHz for the qu

0235+16 arrd, possibly, between 0.3 and 300 GHz
the quasar 2145+16 hаче beelr rnodelled Ьу the р
cesses inside the sоurсеs (O'Dell, 1988; Kovalev
Larionov, 1994; Kovalev, 1996а).

The па,turе of НF variability is usually
plained Ьу eгuptions fl,ollr the соrпрасt nuc
of arr object Ьу expanding sупсltгоt,rоп c:lou

(Shklovsky, 1960, 1965) оr jets (I(ovalev
N{ikhailutsa, 1980), as well as shocks irr the
(Blandford and Konigl, 1979). The rrrodels cart

еrаllу expla,in чагiаtiопs in а пагrоw fTequency Ь

but the difЁculties enhattce rapidly witlr inclea_.r
bandwidth оr adding struc:ture variatiorrs to ап
sis. Conversely, only obsel,vations сочегirlg а wicle
quency rапgе can discгiпrinate between various ,

posed models. Nevertheless, most of the morrit,orirll
пrulti-fгequency obseгvations hаче been сопсепtr
only еithег on t,he siiесtгаl ог on the st,ruс:tuгаi
hачiоur bec,ause of tlre problerrs irt techniqlles ol,

oгdination of obseгvatitltrs, and only in sошlе s

cases spectra arrd stгrrctut,es bottr }rave beerr оЬsег
at sечегаl epochs (fоr rrrоrе detai]s see A]tschu
1989; Kellermann, 1994),
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have been studied Ьу Landau et al. (1986).
ical observations give also the rapidest vari-

: the emission - on the scales of days and
-.','egner & Witzel, i995).

,I2GHz :-lation between specific sресtгаl and struc-
l,агi atio .. ..Illet,eгs has been studied Ьу Wеhrlе et al,

J (Padrielli

: : example, Тегisrапtа et aI. (1992) ргеsепtеd
,-.,llts of 10-уеаr НF monitoring at 22, 37 and
i: Gеаг et al. (1994) ргеsепtеd the rеsults of

fог а few selected sоцrсеý at 10 fгеquеп-
':-:n 5 to 375 GHz at З epochs. Mitchel et al.

showed the гesults of а 5-уеаr study of LF
..i1, at 5 frequencies frоm 0.318 to 1.40 GHz"

. .. et al. (19s7) study characteristics of LF чагi-
- _ices. Bondi et aI. (1996) summarize the ге-

' 15-уеаг monitoring at 408 MHz. А]lеr et al.

:-ave weekly monit,ored polarization of sev-

:.rs of variable гаdiо sоuгсеs at З centimeter
fоr mапу уеагs. The discussed mопitог-

- fгеquепсiеs between 1 and 22 GHz (Ко-
-.i: ВегIiп et aI.,1992) connects both regions
.-.lity Ьу the instantaneous sресtга, but still
.:._] lоwеr fгequencies аrе песеssаrу fоr an ad-
t, .,l1,. ВгоаdЬапd (fгоm гаdiо to optical) qua-

sресtга of 25 extragalactic sources fог

, :, rrtапу sources using the total flux densi-
,_ ;о З fгequencies and VLBI maps at 5 GHz

:.s. Eight VLBI obseTvations fоr six уеаrs as

..:ifгеquеrrсу VLA, VLBI and single dish оЬ-
- -.1' the superluTTrinal quаsаг 4С 39.25 have
, :ttred Ьу Shа,ffеr et al. (1987) and N4агshеr
-il, llrvolving З-fгеquепсу radio spectra,
-, eI. (1994) hаче studied polarized maps

. I асеrtае object 0735+17 at 2 frequencies
and Kovalev (1997) has st,uclied the ро-

, - ,1uге of the rарidlу чагiаЬlе BL Lacertae
- -j14 at З {гequencies for 2 epochs us-

.l's VLBI and VLBA агrауs. Кеllегmапп
Д, 1l,!g94) haie sеаг_сhеd fог соmрасt согеs using

rцтith гesolutions 0.5 and 18 milli-arcseconds.
199З) rrses the VLBI compact objects

:1s of the dесеlегаtiоп раrапrеtег of the
:.11е Ма et al, (1990) - fоr geodesic рur-

lrew irrrportant inforшration, radio im-
:..аtегiаl which is difficult to successfully

-:. тhе model images. Ву the present time
feT рареrs have Ьееп known with а пumеI-

:, of the rrrilli-агсsесопd stгuсturе and

шшаrrе оr less successful соmраrisоп of thе оЬ-

rшd simulated maps fоr чаriаЫе sоuгсеs, us-

шшrдв models: Hughes et al. (1991) studied BL
frC 279, Gomez et al. (1993) - 3С 279В, Ко-

_ ,!6) - 0454+84, 2145+06 and typical

objective of this Рt,оgгаmmе to improve the
паturе of variability of ех-

tгagalactic compact objects Ьу оьsегчаtiопs and thеiг

iпtегргеtаtiоп Ьу modelling the physical ргосеssеs in

the sоuгсеs.

2. Нistоrу and gепеrа1 outlines

The mопitоriпg at the гаdiо telescope RATAN-600
hаs been регfогmеd since 1979 Ьу the аstrорhуsiсаl
department (headed Ьу I.S. Shklovsky) of the Space

Rеsеагсh Institute of the ussR Academy of sciences

(IKI AS USSR) together with the Special Аstгорhуs-
ical оЬsеглъtогу.'Iп 1990 the dерагtmепt was trапs-

fогmеd to the Аstго sрасе,сепtге of the Lebedev

Physical Institute (ASC FIAN, headed Ьу N,S, Каr-
dashev).

In 1978 N.S. Кагdаshеч advised the аuthоr to sub-

mit to the Рrоgrаmrпе Committee of the RATAN-600
а Рrороsаl to реrfоrm this task (it was be]ieved that
time that the "неdgеhбg" model of чаriаь,lе гаdiо
ýоurсеs could Ье гelatively quickly tested Ьу оЬsег-

vations; the model was рорulаr with some сiгсlеs of
IKI (I.S. Shklovsky, N.S. Каrdаshеч, G.B. Sholomit-
sky et al. - at оur dерагtmепt), TIAN (L.M, Оzег-

noy), GAISH (thе StеrпЬегg Astronomical Instit,ute,

V.N. Кurilсhik) and чrith their students). The fiгst set

оГsресtrum m_easurements was саrriеd оut оп Мау 1;

22,7g7g fог 5 calihators and 6.well-known чагiаЫе

sоuгсеs BL Lac, OJ 287,3С 279, 3С 345, ЗС 454,3

апd 1б10-08. In SерtеmЬег of that уеаг the fiгst rе-

sults of 2O-days' obseгvations - геsults fоr BL Lac

at 4 wavelengths frоm 2.1 to 13 сm - wеrе герогtеd

at а USSR radio аstrопоmу conference and published

Ьу Kovalev and Pustilnik (1979). The data wеге suf-

ficient to dispгove the belief of sceptics (V.I. Slysh)
i;hat it is iпrроssiые to oыain rеliаые гesults оп чагi-

ability Ьу using an antentra with чагiаьIе surfасе like

the RATAN-600. Тhе оЬsегчаtiопs have been contin-

uеd under suрроrt of Yu.N. Paгijskij.
11 чаriаые extragalactic objects and б саliьгаtогs

wеrе rhonitored with чаriоus гесuгrепсе in the соuгsе

of 11 гuпs of the first З уеагs3 (Beilin et al., 1983),

In the middle of the регiоd discussed the пumьеr of
monitoгed Sоurсеs increased up to 115, in 1996а -

з setting of thе саьiп with the secondary mirrоr and as mапу
as 222 elemerrts of the ring геflесtоr of thе гаdiо telescope was

done "semi-automatically" Ьу 3-4 ореrаtогs, UnrJeT tbe qlota
о! опе obseTaation рет ап hоtr, tbey-hatl to Tead, Jтоm the

tаые апd, mапltаllу-iпtтоdцсе _thе солtпts Jоr б rпесhапiсаl limbs

(uith points) JoT еасh еlетпелlt, апd then the values of these

"o,rrrt" 
*"". i,ealized automatically. Тhе cabin was located'at а

point оп the rails, mагkеd Ьу ап,ореrаtоrаftег he hаd mеаsuгеd

lh" di"t"rr"" (with а 20 m measuTingгeel) frоm one of8 geodetic
iпdiсаtогs.
а The гаdiо telescope had Ьееп strorrgly mоdегпizеd: thе

height of thе elements of thе riпg rеflесtог has Ьееп iпсrеаsеd

Ьу ЬО%; the sensitivity hаd Ьееп iпсгеаsеd Ьу using tbe LNA
*ith i-p"or"d HEMT-tгansistors fоr all thе б гесеiчеrs, iп-

cluding LNA, cooled to а physical tempeгatuIe of 20 К for 4
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1'otai frequencies 5-6 6-7 6-7 6
R.utts рег уеаr 4 З-4 3*4 5
Davs реr ruп 6-20 6 7 6-7 l0Objects реr day 15-20 20-40 60 60R,egistratiorr Р Р-М Мmеrа N{рсдrttеппаSSдд+t'
2-пdmirrоrсаЬiп н н н н

_ Table 1: Informatton оп lhe mоп,,itоriпg.
Designations: Р - рареr tape of tire rесоrdеr; М - mag-
lretic tаръ of а соmрutеr of the type of ''Elektrorrika-60]'
with rnarrual control of data recordilrg; Mmera/pc - hald
magrtetic disk of а РС like MERA/PC IBM witlr а packet
data гegistration: s, А arrd F - poirrtirrg of tlre anterrrra
eleпrellts is seni-automatic, Automatic arid with tlie auto
save of results iп а File, accordingty; Н - rnartual rпеа-
surirrg of tlre focal distarrce Ьу а 20-rп measuгirrg reel.
Observations frоп FеЬгuаlч, 1992 to DесепtЬеr, lg94 аrе
absettt because of teclrrrical wоrk оп modertrization of tlre
aIlt,elI ll а,

up to 200 (see Tabl. 1). in 1997 - up to 600.

3. observations and data reduction
In gеrrеrаl, thе methods of observatiorls alld data re-
duction wеге not changed fоr all t}re veat.s. in spite
of the plogress in the equipnlеnt (in 1979 - а pencil
arrd а rulel' in the process of rпапuаl геduсtiоп оf the
data гесогdеd on рареr tape ofa гесоrdеr; iп 1996 -(,оlIt,рutег aut,otlratic packe{ r"ducin8 daIa wгittеп on
hаrd rnagnet,ic disk Ьу а system of automatic гegis-
tration), Practically instarrtaneou s, |_22 GHz sресtга
at 5-7 fгеquепсiеs аrе Ineasuгed due to t}re horisontal
location of the receivet, horns a,rrd meridional оьsеr-
vatiotrs rvith the rnotionless апtеппа, The rеgulаг 5-7
high sensitive гаdiоmеtегs in the cabin i\o.1 of the
sесопdагу reflectot. at.e used at the wavelengths of 1.0
(еагliеr,),, 1,.4, 2.1 (еаr.liеr), 2.7, 3.g,6.0 (еаitiег), 7.6,
8.2 (еаriiег), 1lJ and 31 сrп. Тhе рагаlпеtеrs of tlre
гаdiоmеtегS аге giчеп Ьу l.{izhelsky (1996).

The clata геduсtiоп and analysis of th" .".ult. u."
rnade in the ASC/IKI using colnputet.s such as IB[.{РС (НР 9821А in the eighti"r) und the oгiginal soft-
wat,e package, developed Ьу the аutltог anJmodified
rvith t}re Lreip оГV.R, Amiгkhanyan and Y.Y. Kovalev
(juпiог), А signal is extrac:ted frоm а noise Ьу fitting
а Tnodel геsропсе to ап оьsеrчеd one. Тhеrе аге alsc;
r_rsed the pro8r.amme developed Ьу V.R. Amirkhanvarr

t,aci.ionieters: registгation of the output data as well ;rs settingthe elenrerrts of t}re гiпg l.eflector, *..* .ion. o,lio.rroi;.uлu 
- i.,,'_", 

I:' |:*i,,]- 
l:I paтillg.a fil. r.yi1 h t lr* t,c-uIt .f 

^.t 
url r.tl i,,g]|е dlllpttna.l.trlettts (wltilst. still without thе cabirr with t}reser:rlrlc] nli1,1111).

коVдLЕV

ernission), the calibгatioll егt.огs inclr_rJe ''au
cally" also the егrоrs caused Ьу thr: iristabilitv oi

to calculate the diagrarn pattern of the RATAN-

et al., l980) to геduср 1h" qо;lрцlg1. .,.rо,= .Г,,r,,,.i

with the main Ьеаrп and secondary lobes (taking into
considerati()n thе rеаl aberrations caused Ёу tгапsчег-
sal shifts of the гесеiчеr hогпs frоm the antenna fo-
cus), and the FоRТRАN рrоgгаmmе SVD (Гоrsуthе

minutes because of the claily гоtаtiоп оf t}re Eartlr
Еасh оЬsегчаtiоп at еасh frequency (for 5-7 rninute,
generally) staгts and finishes Ьу а sequen.:e of
Sponces to switching оп and off а noise signal g
егаtоr (NS) with а stable constant powel, le-vel. [l
(as rs the case iп l,adio astt.onorny) the aпIplitude
NS is used as а hig}r ассuгасу scale of ''а rulеi,'' (l,vitri
variable length due to the r.ariable gain of u .u)io,.
tеr) to put it to difГеrепt оЬsегчаtiоrrаl responc:es ati
in such а Way, to nleasul,e the arтrplitud" 7 nf u .о
rеsропсе rеlаtiче to the a,гnpliti-rde fi," of tLre NS
Sропсе, Т /Т"r.

using observations о{' known calibration оь

- gепеrаllу accepted secondary standard саliьг

tгапsfоrmаtiопS fol rеgrеssiоП of the геsропс:е, S<
оthег рrоgгаmmеS of the new software package

of the spectгal flux density scale (Вааrs et al., 19]
Ott et al.. 1994), - the alnplitude of thе NS геsроri
is calibrated to the unitS of this scale (to n;"(
at the heiglrts h; of calibI.atoг observatioris, aftet. l

elaging thе гереаtеd observations and irrc:luding l

соrгесtiопs fог the linear polarization and the an
resolution). Then the c:alibration сuгче fl,"(/r) is
proxirnated очег these points to all intelvals of
heights л of'obseгvations, using the known rrrethoc]
гegtession anal5,sis (see ttre ехаrпрlе in Fig. 1).

Einally, the measured sресtгаl flux density Д,
c_alculated aS & - (т/ъ,)F",,(/r.). The values
Tf Т., fol.soul,ces under study alid c:alibгatiorr (

atso Л""(Д) as а result) аге соtгес:tеd for the at
sphere extitlction in the огdiпаl.у way of caiculati
usirrg the rlreteorology рагаmеtеrs, iI' ttecessaгv.
гпеthоd ofspreading thе ачегаgе et1,oI as well as
value of thе rest squares surn аге used to estirr
the егrоrs. All mearr values are calculated as weighr
values. In rnost cases the main рагt of the et.rors
Д, wеrе the calibration еrгоrs of i},.(П.) because
atively stгопg objects wеrе monitoLea i& > О.ь
as а rule), оr the геst еtrоls caused Ьу the ind
iпtегfеrепсеs.

_ Due to averaging arrd frequerrt daily obselvati
of 5-7 caiibr.ation ob.jects (with wittingly statiorr

--*о-data reduction as well as full software for statisti

respoli(je to movement of а sоuгсе is obtained fог 1-

and model analysis of thе spectra and structure ha
been developed Ьу Y.Y. I(ovalev (junior).

Output signals frоm the гаdiоmеtегs uг" ...оrd.с
simultaneorrsly and independently. А multifrequenc\

rаrпеtегs of the аtrrrоsрьеrе, a,ntenna and гаdi
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h. Тhе mеап гelative еrгоrs of саliьгаtiоп in the
fi* 3 уеаrs оf оЬsегчаtiопs (11 гuпs since 1979) at
!h ravelengths 31, 13, 8.2, 3.9, 2.1 and 1.4 сm wеге
m-Д*0.7)%, (3.6 + 0.7)%,(2.3 * 0.4)%, (3.0 * 0.3)%,
ф*"ШШЗв_0.5)%, and (8.4 *|.7)То, геsресtiчеlу (Kovalev,
Шý: ТаЫ. 4,5). In two гесепt ruпs of 1996 (iп June
ld Juty) at the middle.heights they wеrе typically
ffiш l-З %, depending оп the wavelength (exclud-
hп пЬ еrгогs of the flux density scale itself). Тhе
щ ofabsolute calibгation ofthe used scale are es-
hфц.d Ьу Вааrs et al. (1977), Ott et al. (1994) аs
Ц'lfi nr 22 GHz and 5% at lоwег frequencies.

t Ргiпсiраl tasks and results
, : task of the fiгst рагt of the mопitогiпg
.,_:\, Sеуегаl dozens of the well-known чагi-

-s tо investigate the оЬsегчеd quantities of
:.] r ariability of the instantaneous sресtrа

_, ::.е possibility of thеir physical modelling.
- , ,., :эund (and explained Ьу the ''Hedgehog''

" ,:.: first example - outbursts in BL Lac in
: :isence of "г-tуре" waves of peгturbation,
. . thе spectrum fгоm the high to the low

, ..:,d гesulting in the оЬsегчеd оutЬuгst of
Пщ frоm such'waves of opposite роlагitiеs (Ко-

" _] .зЕ5, 1991; Berlin et aI., 1992).
Шt tasb. fоr the second рагt of the mопitог-
qrвG Ь study statistically complete samples of

- :s of the wider types - VLBI compact
frоm the catalog Ьу Ргеstоп et al. (1985),

ш аЬ the base catalog to select objects fоr
Щг thе space ргоjесt "RаdiоАstrоп'', - fог

. ._:.d model analvsis of the instantaneous
, ,: sоuгсеs of чагiоus subtypes, ап inves-

..:,ection bet,ween the чагiаЫе and соm-
Шдвгts and а possibility of theoгetical саlсulа-
шf rfu,e оьsегчеd vLBI stгuсtuге within the sаrпе

rгtt Figs. 2-5). It was first obtained:
Ц Дс е rчlе, the instantaneous sресtrа bf about
|ItШП compact sоuгсеs аге "smooth" most of the

., :: eгrritted Ьу the "double'' sоurсеs)
.. Jгlents of which is domirrated at the
, .lf the sресtга and must Ье compact
',:zhelsky et al., 1994; Щovalev et al.,

-- .i analysis of thе istantaneous sресtга
. shows that:
- ,i thе frеquепсу fог the spectrum

iд rhe local frаmе is about 10 GHz;
"- :,.-]1 betrveen this fгеquепсу and the
-. .::. jпl ts absent;

:. l QSO and BL Lacs mау Ье com-

- .-. ..i.d lltodel analysis of the oЫained

compact component (а jet) in irnost of the studied оЬ-
jects, in contraýt to the often discussed аltегпаtiче of
mапу single compact сlочds - "the multi соmропепt
strцсturе" сап only Ье seeming, and it mау Ье caused
Ьу the complicated ргоfiЬ of the Ьгightпеss distгiЬu-
tion along а single реrsistвпt jet at the phases of its
quaýiýtationaгy ог nonýtationary flowing оut of the
active пцсlеus of an object (Kovalev, 1996а; Kovalev
& Kovalev, 1996).

4. The theoretically calculated VLBI stгuсturеs
fог some cases-.of the model of а попstаtiопагу jet
аге in qualitative аgгееmепt with а typical ýtгцсtuге
оЬsегчеd in VLBI ехреrimепts (Kovalev, 1995а) as
well as rmith the ýресtга of оutЬuгsts at the millimeter
wavelengths (Nesterov et al., 1994)

5. The discoveгy of compact objects whоsе spec-
tга, stгuсtuге, polarization and vaгiability аге ех-
plained Ьу the "Hedgehog" jet model (Kovalev &
Mikhailutsa, 1980) will allow these objects to Ье used
as cosmological indicatoгs to цеаsurе extragalactic
distances and fundamental рагаmеtегs of the Uni
чеrýе - the НuЬЫе and the deceleTation рагаm-
еtегs (Kovalev, 1994, 1995); thrее fiгst can<lidates
have been found: these аге BL Lac (Kovalev, 1984),
0235+16. (Kovalev & Lагiопоч, tЭЭ+) ana 2145+06
(Kovalev, 1996а).

5. Strategy up to 2000

Since 1997 а пеw task has been planned - i uпitеd
mаss mопilоriпg апd analysis of 9, big sаmрlе of соm-
р а ct еdrа g аl а cti с о Ь j е ct s : со о р eratiu е multi-frеqu еп су
study of radio-optical spectra апd VLBI structare.

The new соmргеhепsiче Ргоgгаmmе consists in
mопitогiпg, statistical and model analysis of rmrlti-
fгеquепсу гаdiо sресtга, гadio-optical sресtга and
VLBI struсtuге of as mапу as 1000 compact objects,
including about 555 objects of the coinplete sample
frоm the VLBI catalog of Preston et al. (1985) (with
а соrrеlаtеd fluх of highег than 0.1 Jy at the wave-
length of 13 cm, within the limits of declinations fгоm

-30о to +43о), and suрегсоmрасt objects the milli-
arcsecond stгuсturе of which is оЬsегчеd Ьу the fiгst
gгочпd-sрасе rаdiо iпtегlЪгоmеtег in the VSOP Suг-
чеу.

Тhе Рrоgrаmmе unites up to б scientific tasks due
to а пеw prin,ciple of optimization of daily lists of
sоurсеs, а common пrethod of observations, data .ге-

duction and analysis. The base is the monitoгing of
the instantaneous 1-22 GHz spectTa at the RATAN-
600 and the соореrаtiоп in studying compact objects
(including "lensed" extгagalactic objects, full samples
of BL Lac's and objects frоm the 7-suгчеу EGRET),
using the quasi-simultaneouý оЬsегчаtiопs of:

а) the flux density at ,the оthеr radio and optical
frequencies - fiгst of all, with telescopes in Italy (0.4
GHz ), Сrimеа and Fin]and (22, 37 and 90 GHz),P,"r"lCe Strопg агgumепts in fачоuг of а single
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fih" R-{TAN-600. Веfоrе the sate]lite launch
ШШ objects wеrе measured in 1996, and after

:.еt\4/оrk VSOP-VLBA-VLBI will also

rhе total lengttr of wоrk" at the
.t :.]uаl to about З уеагs) as well'as due
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' * lt'e'1: Дп, еtаm,рlе clf sl,al,isl,tcal aпal,y:is of sllectra foT 2 rlпt,s iп Juп,е ап,d JuLy, 1996
' '.,- пlеаll spectral раrаmеtегs А (effective width о{ а spectrurn), -В (fтеquепсу of the spectrum maximum)

..Irsitl'of tlte spectrurn maximulrr), Коча]еч (1996Ь). Orl top: distгibutioп о1 Д, В С (straded 1Ьг quasars,
' : - Lac's, opett fоr tire otlteT objects). Orl bottorn: iltterdepeпderlces of .4,,Д arrd С (filled circles for quasars,

.'-г BL Lac's, croýses for otheT sоuгсеs).

,,,}esc:opes at tire SAO RAS and 0.71 rп with the оt|rег exce]lent, l,elescopes in the world, the
аuthоr гuпs the risk to drаrч t,Lre following cc_ltlclusiort

(to the poirrt double because оf the jubilee of the оЬ-
sеrчаtогу): t]re RATAN-600 is today thе best, гаdiо
telescope foT thе sресlrа пt.r-,пitоriпg of lhe Рrr,,qrаrппе
discttssed irr spite оf the rrrairr ргоЬlепr - the want of
long trackirtg an object. Тhе аrgurrrепts аIе as follows:
1) the sensitivity о,uеr orl,e sсап, is high enoug}l to d()

observations of mапу inteгesting valiable апd cotn-
pact objects at all wavelengtlls (пtоrе than 1000 rеlа-
tively strопg interesting objects), 2) spectra obtained
аге irtst,ant,;ineous, rrrulti-fгequenc:y, and wide-range.
З) the known problerrrs with pointing and tгacking
the sоurсеs аrе absent because ofscanning the "knife-
like" Ьеаm раttегп of the antenna Ьу ап objec:t,.

Some results oi Section 4 mау Ье distorted Ьу the
selection effect,. It is irnportant to check thеrrr using
the dеереr san-rple рlаппеd in Section 5. Fог this wогk
to Ье done, the following points in the plans of ttre
оЬsегчаtогу аге оГ рагаmоuпt itпрогtапt:е:

1) iпсrеаsе in stability and iпtегfеrепсе prot,ection
of thе гаdiоrrrеtегs in the r;аЬiп No.1; auto rпопit,огiп8
of the meteol,ology paramet,ers and the rаdiоrпеtег
pararneters to check the stability of а noise sоurсе
gепегаtоI and а гесеivеl, trасt as weil as to save the

t,:llГl&П}i

struсtuгеs (ASC wогks, VSOP
:i,e help of the systenr VLBA and global

Щ90fi ве stагtеd thе ground-based suррогt.оf
- -:,,rev Ьу obtaining instant,aneous spec-

:' llre satellite wit,h the 8 пr antenrra in
- : l,al rrronitol,ing of about 200 objects of

---\е}, was started. Fiгst c:oopet,ative ге-
Tfoe гаdiо-орtiсаl rrronitoring fоr sечеrаl чагi-

:..r,e been obtained. We hope t,hat the

мст to mеаsurе the struсtuге of the objects
- :,teгesting outbuгsts will Ье гegistered
rпопitогiпg.

шсlе ехрегiепсе in оЬsегчаtiопs at the
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Е,

50Гl
R.A., rr}as

ГigLrrе |э,. дп, еrаmрlе of m,odelllng l,h,e VLBI sl,r,LLc-

t,,tLrе,

З visual coпlpolretits Tepreserrt 3 Ыiglrt parts о{ опе поп-

stоtiопаrу jet irr tlre "Hedgelrog" rnodel brrt llot sepa-

гаt,е cornpact, clouds (а version о{ the mар 1rоrп 1(clvalev.

1995а). TIre corrtours а-rе slrowlt at levels о{ 4, 5.6, 8, 1i,

16. 22, З2, 45, 64, 91 % of tlre mахimurп value. Tlre пrа-р

апd spectrum о{ emissiolr о{ suclr а jet must Ье чаriаые ilr

time because of the rrolrstatiorrary brig}rtness distTibutiorl

alolrg tlre iet. caused Ьу tlre rrortstatiotlaгy clraracteT о{

flowirrg of relzrtivistic paгticles out of tlre :rctive ttucleus oJ

tlre object,.

l,esults into the head of а file with obset,vational datal

2) rrioclelniza.tiorr of t}re ргосеduLе of'tгtr:аsttге,

tttettts of ttre fotlal distanc:e fсlг the sесоtrdаг1, lrrtr-

гог Ьу rrrеапs of lаsег distance measuleltlents (this
rvill a,Iso allow опе to check and геgistег the еrгогs

of pointing the sесопdагу rriгrоr atLtom,alically, fоl
thе fir,st tirrre irr the iJ() уеаг histогlr of the SAO,
wtricti is vet,y irпрогtапt bec:ause of clifficr-rlties of to-

rliry's trta.nuaI clreckirrg the гesrrIts duгirrg rrtass оЬsеr-

r at iorrs):

З) пrоdегпizаtiоп of сопtгоl Ьу both the "Southeгti
sесtоL" and tlre "Flat t,еflесt,оr" of the arrtenna which
rvill dесгеаsе 1.5-2 times the obseгvatiorr;rl loa.d orr the

"NQгtlrегп sectol," of thе гас]iо telescope.

lf rrrost of'tlre рlа.п is гeaIized, tlris лчогli гпау Ье

the widest оп геgulаr rпаss оЬsегчаtiоrrs of multi
frequency sресtга and stгuсtuге of marry huпdrеds of
VLBI соmрасt sources, sensitive оп tеrпроrаl scales

ft,оtгr rпопths to sечегаl уеаrs. Results will Ье itrrpor,-

t,arrt both fог tlre strrd5l бf tltc, nature of cc-lTtipact оЬ-

.jclcts,1.1rcl tlrеiг variability arrd fог tlrеiг use fог рга,с-

t ica.l 1lut,poses iп аstrоrrtеtгу, geophysicrs a,nd na.vi-

gatiotl: fог fогrrrаtiоп of ап irrercial coordinate fгаrпе,

stucll,irlg rпочеIпепt of t,he Еагt}r's continents. as well

а,* {ilг rrrorritot,irrg of tlre RATAN-600 palarrieteгs.
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