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BBEJIEHME

B mpemnaraeMbIx HIDKE Marepuanax HpPEACTaBICH
otauer CAO PAH, orpaxaromuii OCHOBHBIC JTarbl
nesitenbHocT  OOcepBaropuy, Hay4yHble W Hay4YHO-
TexHudyeckue pesynpTatel B 2004-2005 rr. Otuer
MOJTrOTOBJICH TMOJ pelNaKkiMeil y4eHoro cekperaps
O6cepBaropuu U.I1.KocTioK.

B 2004-2005 rr. OGcepBaropuss HauWHAET IUIABHO
BBIXOAWTh M3 MHOTOJICTHETO 3acTOsl, BBI3BAHHOTO
MHU3EpHBIM  (UHAHCHPOBAaHMEM W  [ApAIN4YOM B
PYKOBOJICTBE OTEUECTBEHHOW HayKoil. rHaHCUpOBaHUE
BBIPOCJIO Kak 1O JinHUM Poccuiickoil akajemMuu Hayk,
Tak U 10 MUHHUCTEpCTBY HayKu M TexHoioruil PO.
IIpuuem, 310 Kacaercs W 3apIUIATHON YacTH, U JICHET Ha
COIEP)KaHME M PEMOHT KPYIHBIX WHCTPYMEHTOB.
VYBenudyenne (UHAHCUPOBAHMS IO3BOJWIIO HAYaTh
HOBble 00BEMHBIE pabOThl Ha TEJNECKONax M MpPHOO-
peTeHnH HOBOTO 000PYAOBaHUS JUIsl HCCIIEAOBAHMUM.

B pe3ynbrare o0CcyXIneHus po0emMsbl
pexoHcTpykimn  BTA  pykoBompctBom PAH  6puto
NPUHATO pEIICHWE IePEeOPUEHTUPOBATh IIPOEKT Ha
BO3MOYKHOCTH OTEYECTBEHHOH ONTUKO-MEXaHUYECKOU
MIPOMBIIUICHHOCTH. [ JIaBHBIM HCIIOJHHTENEM pPaboT IO
BOCCTAHOBIICHHUIO pPabodell IOBEPXHOCTH TJIABHOTO
3epkasia Obuto ompeneneHo OAQO  «JIpITKapUHCKUH
3aBOJ ONTHYECKOTO CTeKIa». B miaH paboT BKIIOYEHBI
TaKkKe KanmuTaubHelE peMoHT 100-TOHHOrO KpaHa B
paiione ycraHoBku BTA, co3zmaHue HOBOM CHCTEMBI
OXJIAKACHUA TMOJAKYIIOJIBbHOTO HNPOCTpaHCTBa GaLLlHl/I
TeJIECKONa ¥ OOHOBJICHHE ITapKa MPUEMHHUKOB H3IIyde-
HUs. OTH paboTHl JOJDKHBI OBITH 3aBepmieHsl B 2009
rogy. B Tedenne nByX MEpBBIX JIET PaOOTHI MO MPOEKTY
BEJINCH B COOTBETCTBHU C HAMEUYEHHBIM ITAHOM.

Bce Tteneckomsr OOcepBatoprm B 2004-2005 rT.
paboTtanu 6e3 3HAYUTENbHBIX MOTEPh HAOIIOIATETHHOTO
BPEMEHH.

Ha BTA B 2004 r. wWHXEHEpaMH CITy>KOBI
OKCILTyaTallih BbINIOJIHEHA HOCTHUPOBKaA BepTl/IKaﬂbHOﬁ
ocu. Jletrom 2005 r. — mocne 10-meTHero mnepepsiBa
MIPOBEJCHO AIOMHHUPOBaHNE paboueil NOBEPXHOCTH 6-
M 3epkana. Bce paOoThl BBINOJIHEHBI COTPYAHUKAMHU
COK BTA c npuBneueHueM koHCyabTaHTOB u3 OAO
JI30C u JIOMO. Cozpgana otkpbiTas B IHTepHeT
TEJIEBU3UOHHAsl cUCTEMa BU3yalbHOro KoHTpoasi BTA.
MIO3BOJISIOINAS. KOHTPOJIHMPOBATh B YAAICHHOM PEKUME
COCTOSHHE M pabOTy OCHOBHBIX CHCTEM TEJIECKOIa,
HaBEJECHUE, YNPAaBICHHE W  ACTPOKIMMATHUECKHE
YCIIOBHSI.

Ha PATAH-600 mpoBemeH KamuTadbHBIH PEMOHT
MEXaHUYCCKUX IIPUBOJIOB u MeTaﬂﬂOKOHCprKHI/Iﬂ
JJIEMEHTOB  TJIABHOTO  3€pKaja  pajuoTesecKoIna,
MpoAOJDKeHa Oophbda C TOMEXOBOW OOCTAaHOBKOH B
nuana3zoHax BoyiH 13 u 31 cm. BBeneH B skcIutyaTanuio
YHHUKaJIbHBIN COJIHEUHBIN CHEKTPAJIBHO-
TOJSIPU3ALIMOHHbBIA KOMIIIEKC BBICOKOTO Pa3pelieHus! B
nmuama3oHe 6-18 T 1 co3maH HOBBIM KPHO YCHIIUTENb
Ha  neHtpamsHOW BomHe PATAH-600 6.25cM mus
HCCIIEJOBaHMS MPENIENBHO CIa0bIX HCTOYHUKOB.

W3 BakHEHINNX HAYYHBIX PE3yIbTATOB, MOJYIEHHbBIX
HaIIMMU COTPYJHUKAMH, MOXKHO OTMETHUTD CJIEAYIOLIHE,

INTRODUCTION

Below we present the Report of the Special
Astrophysical Observatory of Russian Academy of
Sciences describing main Observatory’s activities,
scientific and scientific-engineering results in 2004-
2005. The Report is prepared under the editorship of the
Observatory’s scientific secretary I.P.Kostiuk.

In 2004-2005 the Observatory was smoothly exiting
from a long-term stagnation caused by scanty financing
and paralysis in the governing body of the domestic
science. The financing both by the Russian Academy of
Sciences and by the Ministry of Industry, Sciences and
Technology of the Russian Federation increased. It
refers both to salary and to money for support and
maintenance of large instruments. The increase of
financing allowed us to start new extensive work at
telescopes and to acquire new research facilities.

After discussing a problem of the BTA
reconstruction, the RAS administration decided to
reorient the project to abilities of the domestic optical-
mechanical industry. The Lytkarino Optical Glass
Factory (OAO LZOS) was chosen as a main contractor
for restoration of operating surface of the main mirror. A
plan of operation includes also a complete overhaul of
the 100-ton crane mounted near the BTA, a creation of a
new cooling system for the dome area of the telescope
and a renewal of the base of detectors. This work is to be
finished by 2009. During first two years it has been
carried out according to the plan.

In 2004-2005 all Observatory telescopes have been
operating without considerable loss of observational
time.

In 2004, engineers of the BTA maintenance service
adjusted a BTA vertical axis. In summer 2005, after a
10-year interval, the operating surface of the 6 m
telescope was aluminized. All work was carried out by
staff members of the BTA maintenance service engaging
consultants from the OAO LZOS and LOMO. An
Internet-open TV system of the BTA visual monitoring
was created which permits to remotely control the state
and operation of main telescope systems, the pointing,
management and climatic conditions.

At RATAN-600 an overhaul of mechanical drives
and metal constructions of elements of the radio
telescope main mirror was carried out. Fight against
interferences in wavelengths of 13 and 31 cm was
continued. A unique solar high-resolution spectral-
polarization complex in the range 6-18 cm was put into
operation A new cryoamplifier at a RATAN-600 central
wavelength of 6.25 cm was produced for investigation
of limit-weak sources.

Among the most important scientific results
obtained by our researchers we could mention the
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BKIIIOUCHHBIE B IIEpEUeHb OCHOBHBIX pe3yibpraTtoB PAH
B obstactu actpoHomuu B 2004-2005 rr.:

. W3 npamEpix  wmHTepdepomerpuueckux UK
HaOmonernit Ha BTA  menrpampHOit  oOmacTw
TYMaHHOCTH, OKpY’Kalolled MacCHUBHYIO IPOTO3BE3ILY
IRAS 2315145912 ¢ Bo3pactom okono 20 TBIC. IET,
NOKa3aHO, YTO BO3JCHCTBHE HAa OKPYXKAIOUIYIO Cpeay
MOIIHOTO HCTEYEHUs C TNPELEeCcCCUpPYIOLIEeH CTpyen
MOPOXXKJaeT B HEIOCPEICTBEHHOIH ONM30CTH OT LEHTpa
WCTOYHMKA JyrooOpasHble AeTald M 00pa3yeT BOKPYT
TIPOTO3BE3/1bI KOHNYECKYIO TTOJIOCTb.

° Mo cnekrtpaneHeiM HabOmromeHusiM Ha BTA
MHKpOKBazapa SS433 st 3Be3AbI-IOHOpPa H3MEPEHBI
temneparypa (8500 K), cnexrpanbueiii kmace (AIS-7),
Mmacca (30 My) u opOutansHoe JBkeHre. OOHapyKeH
3¢ QeKT mporpeBa CTOPOHBI IOHOpPA, OOpameHHOH K
akkpenMoHHoMYy nucky, 1o 25000 K. Iloka3ano, uro B
CUCTEME COAEPKUTCS yepHas apipa ~10 Mg.

. B pesynbrare uccinenoBanust Ha BTA cTpyk-
TYpBI 3BE3HOTO BeTpa OEnbIX I'MHepruranros [ amak-
THKH [T0Ka3aHO, YTO C YBEINYEHHEM CBETHMOCTH 3BE3/IbI
CKOPOCTb BeTpa M €ro ac(epuyHOCTh YMEHBIIAIOTCS.
Hapacranue Temma mnoTepu 3BE3JAHOTO BEIIECTBA C
pOCTOM  CBETHMMOCTH  OOecriedMBaeTcs 3a  CueT
YBEIMYEHUS IVIOTHOCTH BETpa.

. Ha PATAH-600 BOKpyr ocraTka CBEPXHOBOH
HB3 o0HapyskeHBI ABEe pacIIUpSIONIHecsS 00O0JIOYKH, OT
3BE3JJHOTO BE€Tpa U OT YJApHOH BOJHBI CBEPXHOBOH,
pa3sMepbl M KHHEMAaTHKa KOTOPBIX IIOKa3bIBAIOT, YTO
3/lech B30pBaJiach OJIHA W3 CaMbIX MAacCHBHBIX 3BE€3l B
l'anaktuke — oxono 100 Mg.

. KoMmnakTHbIH pagMOUCTOUYHUK C YIBTPAKPYTHIM
pamunoctiektpoM RC J0311+0507 otoxnmectiieH Ha BTA
co crmabbIM ONTHYECKHM OOBEKTOM ¢ Hamboiee
BEPOSITHBIM KpPacHBIM cMmelennemM z=4.514.

. Ha panmnoreneckone GMRT (Mumus) u BTA
uccienoBanbl 6osee 60 GIM3KUX KapiIMKOBBIX I'aJIaKTHK,
y  OOJBUIMHCTBA M3  KOTOPHIX  YIOPSAOYEHHBIE
BHYTPEHHHE JBIDKeHHUs! (MeHee 15 km/c) mpeobianaror
Hax  TypOyJeHTHBIMH. Bokpyr  m3oimMpoBaHHOU
kapnukoBoii ramaktmku NGC 3741 oOHapyxeHa
pexopaHas o mpoTsbkeHHocTH HI o0orouka, pazMepst
KOTOpO B 8 pa3 TMpeBOCXOIAT  CTaHAApPTHBIN
OINITHYECKUH TUAaMETP raJaKTHUKH.

. ITocne otkpeitust 8 ampens 2005 r. B CAO
PAH ontnueckoro mocnecseuenus GRB050408 ero
(oToMeTpuyeckne HaOMOAEHUS OBUIM NPOJOJDKEHBI HA
10 temeckomax mupa. Ha 6-if nenp y oObekra ObLIO
0o0Hapy>XeHO HEOOBIYHOE YCHJICHHE SPKOCTH, MPUpPOJa
KOTOPOTO MOXKET OBITh CBSI3aHA C IUIOTHOM 00O0JIOYKOM
BOKPYT MacCHBHOH 3BE3/IbI-TIPAPOAUTEIbHULIBL.

° ITo nabmonenusm Comana B paawo Ha BIIP u
nauHbiM cnyTHUKOB KOPOHAC-® u GOES usmepeno
COolep)KaHWE Topsiue M XOJOJHOM IUla3Mbl B
MarHurocepax psaa akTHBHBIX obOunacreil. [lokasaHo,
YTO ropsvas KOMIIOHEHTa HMMeeT Ha NOopsmoK Ooiee
BBICOKYIO IUIOTHOCTB, HO B 00IIe Macce KOPOHAIBHOM
KOHJIeHCauu cocTasisieT He 0oiree 30%.

B 2004 r. mpemuss PAH umenun @.A. bpenuxuna

following ones included in the list of main results of the
Russian Academy of Sciences in the field of astronomy
in 2004-2005:

. By data of the BTA interferometric IR
observations of a central part of a nebula surrounding
the massive protostar IRAS 23151+5912 of the age
about 20 000 years it was shown that an impact of a
powerful outflow with a precessing jet onto environment
gives rise to arc-like details in immediate vicinity of the
source center and forms a conical cavity around the
protostar.

. By BTA spectral observations of the
microquasar SS433, the temperature (8500 K), spectral
class (AI5-7), mass (30 Mg) and orbital motion of a
donor-star were measured. It was detected that the donor
side directed to an accretion disk is heated to 25 000 K.
It was shown that the system contains a black hole of
~10 Mg.

. As a result of the BTA study of a stellar wind
structure of white hypergiants in the Galaxy it was
shown that the wind velocity and nonsphericity decrease
as the star luminosity increases. The increase of the
stellar matter loss rate with the increase of luminosity is
provided by the increase of wind density.

. RATAN-600 observations revealed two
expanding envelopes around a supernova HB3 remnant
— from a stellar wind and from a supernova shockwave.
Their size and kinematics show that one of the most
massive stars in the Galaxy — about100 Mg — exploded
here.

3 With the help of the BTA the compact radio
source RC J0311+0507 having an ultra steep radio
spectrum was identified with a faint optical object
whose redshift is most probably equal to z=4.514.

. The BTA and the radio telescope GMRT
(India) were used to study more than 60 nearby dwarf
galaxies in most of which well-ordered internal motions
(less than 15 km/s) prevail over turbulent ones. The HI
envelope record-breaking in extension was detected
around the isolated dwarf galaxy NGC 3741. Its size
exceeds galaxy standard optical diameter 8 times.

. Since the optical afterglow of GRB 050408 was
discovered in SAO on April, 8, 2005, its photometric
observations were continued with 10 telescopes of the
world. On the 6™ day an unusual increase of the source
brightness was detected. Its nature could be related with
a dense envelope around a massive progenitor star.

3 The ratio of hot and cold plasma in
magnetospheres of some active solar regions was
measured by radio observations of the Sun with the BPR
and by data from the satellites CORONAS-F and GOES.
It was shown that the hot component is an order more
dense, but it is not more than 30% in the total mass of
the corona condensation.

In 2004 I.D. Karachentsev was awarded with the
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npucyxngena M. /. Kapauenney 3a 1mukin — pabor
«O0OHapy)XeHHe  HOBBIX  OJIM3KMX  KapJIMKOBBIX
rajgaktuk». ExxeromHo B OOcepBaTopuu NIPOBOIUTCS
KOHKYPC Ha COWCKaHHWE INPEMHHM M CTUNECHIAWN HWMEHHU
nepBoro nupekropa CAO U.M. Konpuiora.

B 2004 1. B pamMKaX COTpYyIHHYECTBA MEXIY
IOxupiM  Hayunsii nentp PAH w HammonansHoit
akajgemuedl Hayk ApMmeHnH OBUIO pemieHo o0pa3oBaTth
COBMECTHYIO Hay4YHYIO JJaOOpaTOPHIO, TJIABHON 3amadeid
KOTOpOW ~ CTaBMJIOCh  BOCCT@aHOBJIIEHHME  paboro-
CIOCOOHOCTH 1-m TenecKona BropakaHckoit
actpodusnueckoii obcepsaropun. Hama O6cepBaTopust
JIOJDKHA BBIIIOJIHATH B 3TOM NporpaMMe BeayIue
GbyHKIMN.

B pesynbrare corpynHuuectBa ¢ MHcTUTyTOM
BeIcoKuX Temmiepatyp PAH B pamkax nporpamm PAH u
Pochayku MPOJIOIKEHO BHEJ[PEHHE 3HEpro-
cOeperatomux TexHomoruid Ha oObektax CAO wu
co3maHue psAga HOBBIX 3()(EKTUBHBIX YCTaHOBOK,
UCTIOJIB3YIOLINX BO30OHOBIISIEMbIE HCTOYHUKH SHEPTUH.

B 2004 r. yuenwii coer CAO ob6cynun
CIIOKUBILIEECS  IIOJIOKEHWE C UW3JaHHEeM  Hallero
xypHasa «Bulletin of SAO» u pemmi, 4To €ro MOXKHO
CaMOCTOSATENIFHO HM3/1aBaTb Ha PYCCKOM M aHTJIMHCKOM
s3pikax. C 2005 r. xypHan U3aeTcss Ha PyCCKOM SI3bIKE
W ero aHrjMicKas Bepcusl JOCTYIIHa B 3JIEKTPOHHOM
BHJE Ha ToManTtHer crpanune OOcepBaTOpPHH.

3HaynTebHOC BHUMAaHUE OBLIO YAETICHO pa3paboTke
COBMECTHOTO TPOEKTa B pamkax mporpammbel TASIS-
WWEF, B KOTOpOM y4acTBOBaJIM Hapsiy ¢ POCCUINCKUMU

cnenuanuctaMu  npencrasurenn  lepmanmn. K
COXAJEHUIO, B  JalbHEHMIIEM  OKa3aJoch,  YTO
PYKOBOJICTBO ImporpamMmod u3 MOCKBbl  KpaliHe
Hed(D(DEKTHBHO U CBOIUTCA K OOMeHY (QoOpMalibHBIMU
JIOKYMEHTaMHU.

B cenrsope 2005 r. B OOcepBaropuu IpoBeleHA
KoH(epeHIMsT  MaMATH  HM3BECTHOTO  COBETCKOTO
acTpodu3uKa B.®. [IBapumana «"OpU30HTHI

actponomr U SETI». 'oToBUTCS K medaTH cOOpHUK
mokimanoB. B oktsabpe 2005 1. B OOcepBatopun
mpoBeAeHO BbIe3gHOe 3acemanue llpesmmmyma FOHIL
PAH. B Teuenne nByx et B O6cepBaTOpUN COCTOSIIHCH
nBe KoH(pepeHmn HaygHoro obmectsa KUP.

CoTpyaHuKu O6cepBaropuu 3aIUTHIIN 4
JIOKTOPCKHE U 2 KaHIIUIATCKUE JUCCEPTALIIH.

B 2004 r. Ha 6a3ze OOcepBaropun B pamkax DIIIT
NPOJOJDKANl  IEWCTBOBATh  y4eOHO-HAy4YHBIH  IIEHTP
«HazemHas actpoHoMus», a ¢ 2005 r. B paMKax Toi xe
MIPOTpaMMEI B C TEMH ke ydacTHHKaMu B O0cepBaTopiu
NeHCTByeT Hay4IHO-00pa30BaTENFHBIA EHTP B 00IAaCTH
¢m3ukn  kocmoca. B 2005r. B OOGcepBatopun
opraHm3oBaHbl ~ 0a3oBas  kadempa  ONTHKHM |
CIICKTPOCKOIUKM U 0a30Bast kadeapa MHOOPMAIIMOHHBIX
TexHoJoruit B acrpodusuke CraBpononsckoro ['Y.

Hupextop CAO PAH,
uneH-kopp. PAH

Director of SAO RAS,
Corresponding Member of RAS

F.A.Bredikhin prize of RAS for a series of papers
«Discovery of new nearby dwarf galaxies». Every year
the Observatory holds a contest for a prize and
scholarship named after the SAQO’s first director
LM. Kopylov.

In 2004 within the framework of collaboration
between the Southern Scientific Center of RAS and the
National Academy of Sciences of Armenia a decision
was taken to organize a joint research laboratory whose
main task would be to restore operational capability of
the 1m telescope of the Byurakan Astrophysical
Observatory. Our Observatory is to fulfill leading
functions.

As a result of collaboration with the Scientific
Association for High Temperatures of RAS within the
context of RAS and RosNauka programs the
implementation of energy-conservation technologies at
SAO objects and creation of a number of new effective
plants using renewable energy sources were continued.

In 2004 the SAO academic council discussed an
existing situation with publishing of our magazine
«Bulletin of SAO» and decided that it could be
published independently in Russian and English. Since
2005 the magazine is published in Russian and its
English version being accessible on line at the
Observatory home page.

A lot of attention was paid to development of a joint
project within the framework of the program TASIS-
WWF  which involves Russian experts as well as
representatives of Germany. Unfortunately, later it
turned out that the guidance of the program from
Moscow is very inefficient and reduces to exchange of
formal documents.

In September 2005 the Observatory held a
conference in tribute to the memory of a prominent
soviet astrophysicist V.F. Shvartsman «Horizons of
astronomy and SETI». A collected volume of reports is
being prepared to publication. In October 2006 the
Observatory accommodated a visiting session of the
Presidium of the RAS Southern Scientific Center. Two
scientific meetings of Science Society of Karachaevo-
Cherkesia Republic was held in Observatory.

The SAO researchers defended 4 doctoral and 2 Ph.D.
theses.

In 2004 the educational and scientific center
«Terrestrial Astronomy» continued its functioning on
the base of the Observatory within the framework of a
Federal Program. Since 2005 the scientific and
educational center in the field of space physics has
functioned within the framework of this program with
the same participants. In 2005 two basic departments of
optics and spectroscopy and information technologies in
astrophysics of the Stavropol State University were
organized in the Observatory.

10.}O.banera

Yu. Yu. Balega





