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BeepeHue

Krio4eBoi MpoekT TekyLero ASCATIETA B 061acTy
raMMa-aCTPOHOMIN 11 aCTPOPUISIKIA BbICOKVX SHEPMI
VIHTEMPAJT (INTEmational Gamma Ray Astrophysical
Laboratory — MexaoyHapoaHast ACTROMM3nHeCKas
Jaboparopuist lamma-Jlyqel) HanpasneH Ha 13yHeHme
XKECTKOrO PEHTTEHOBCKOMO M raMMa N3MyHEHs OT
PABANHHBIX [ANaKTHECKIIX 11 BHEranakTieckiX OObeKToB,
MOCTPOEHME OETANbHBIX U300PaKEHMIN HEOA B Arana3oHe
aHepri ot 15kaB a0 10 MaB ¢ BbICOKOM
HYBCTBMTENBHOCTHIO, & Tak XXe — Ha MPOBEAEHVE
CBEPXTOHKOW (£/8 £ ~ 500) ramma-CnekTpocKonin
KOCMMHECKOTO 13MydeHs. Komnneke nprbopoB
o6cepBaTopyivi NO3BONSET OAHOBPEMEHHO C 3TVIM
MOHVTOPMPOBATL MOBEAEHME KOCMHECKVX CTOHHIKOB B
PEHTFEHOBCKOM (3-35 kaB) 1 ommryeckom (V-nonoca, 550
HM) Aana3oHax.

OCHOBHBIMM OOBEKTAMM 3YHEHVIS 115 0OCEPBATOPN
VHTEMPA aBnsatoTesa lanaktndeckyie ABOVHbIE CYICTEMbI C
HEPHBIMN AbIPaMI 11 HEATPOHHBIMI 3BE3AAMM, aKTVIBHbIE
AApa ranakvik 1 nanyHenne [anakmikii B AOepHX SIMHASX.
BOAM31 KOMMAKTHBIX OOBEKTOB (HEPHBIX ABID U HEATPOHHBIX
3BE3/1) MPaBVTALIOHHOE MOME CTaHOBUTCA SKCTPEMATTBHO
CWNBbHBIM. [103TOMY NPV NaneHn (akkpeLuyn) BeleCTsa
Ha KOMNakTHblE OOBLEKTLI BLIAENAETCH OrPOMHOE
KOMMHECTBO MPaBUTALIMOHHOM SHEPMAW, KOTOpast

3P PEKTMBHO NepepadarbiBaETCA B TEMIO W 13MyHaeTCs B
PASNHHBIX YHACTKaX 3MEKTPOMArHUTHOMO CriexkTpa. 4acto
[anakm4eckme YepHble Oblpbl I HEMTPOHHBIE 3BE3bI
BOrIbLLYIO HaCTb CBOEN NYHMCTON SHEPIVM BBIOENSIOT Ha
aHeprusx 6onee 10-20 k3B, Te. B XECTKOM PEHTTEHOBCKOM
[anasoHe, a B HEKOTOPbIX COCTOSIHMSX BI/IOTb 10 SHEPIMAN
Gonee 1 MaB. Otcyretere nHbopmaLmmn 00 13nyHeHn B
ITVX yHaCTKax CrekTpa 3arpyaHaET NoH1MaHe
DUIBNHECKVX MPOLIECCOB, MPOUCXOOALLIMX B
HENOCPEACTBEHHOM ONM30CTV OT TakiX OObEKTOB.

Mpribopsl o6cepsaropun MHTEMPATT He Tonsko
MO3BOMSIOT 13yHaTb OCOOEHHOCT PEHTTEHOBCKIIX M raMmMa
CMEKTPOB Pa3NYHBIX VICTOUHMKOB, HO Takke AaloT
BO3MOXHOCTb CTPROWTL KapThl Pa3NyHbIX 0OnacTen Heba ¢
BecnpeugneHTHON YyBCTBUTENBHOCTHIO B >KECTKOM
PEHTTEHOBCKOM V1 raMMa apanadoHax. [1o nocneaHero
BPEMEHI €IVHCTBEHHOV OPOUTANbHOM 06CEpBaTOpVIEN,
VMEBLLIEV TENECKOMbI, CIOCOOHBIE CTPOMTH M300PaXeHHs
B PEHTIEHOBCKOM V1 raMmMa avana3oHax, Oblia COBETCKas
o6cepsaropust TPAHAT (Teneckonsl C KOmMpYIoLLEN
mackon APT-In CUTMA, Bpems paboTsl Ha opoiTe
1989-1998 IT). MHCTPYMEHTI 06cepsatopuin IHTEMPAS
3HAUUTENBHO MPEBOCXOOAT MO BO3MOXHOCTAM
MHCTPYMEHTHI PAHATaA 11 NO3BONAT CyLLECTBEHHO
MPOABVHYTH HALLM 3HAHWSA B 9TOM CIIOXHOM YHacTKe
crexTpa.

B 1993 r. npoexT MHTEMPAT1 6b1n BEIOPaH Ana peansauymv
Kak BTOPOW MPOEKT CREOHErO Kacca B Hay4HOM
nporpamme EBponenckoro KocMm4eckoro AreHTcTea
(EKA). MpoexT paspabarsisancs EKA B koonepaiyii ¢
Poccuiickim ABrauyioHHO-KOCMIHECKVM AreHTCTBOM
(Pocaswmakocmoc)  HACA. YuacTre Poccun B mpoekTe
OO MHLMPOBAHO Poccuminckorm Akanemmert Hayk (PAH)
1 3akpenneHo ComalleHrem Mexay POCaBriakocMOCOM 1
EKA, BBEOEHHBIM B AEVICTBIE PaCNOpsPKEHNEM
MNpasurenscrBa PD.

The key project of the current decade in hard X-ray and
gamma-ray astronomy - INTEGRAL (INTEmational Gamma
Ray Astrophysical Laboratory) is devoted to study of hard X-ray
and gamma-ray emission from different Galactic and extra-
galactic objects. ftwill sunvey a substantial part of the high ener-
gy sky with an unprecedented sensitivity and will measure spec-
fra of gamma-ray lines emission with a very high resolution
(E/6 E~ 500). Instruments of the observatory allow both moni-
foring and atthe same time the study of time behavior of vari-
OuS cosmic sources in X-ray (3-35 keV) and optical (V-band,
550 nm) spectral bands.

Principal objects to study by the INTEGRAL observatory include
Galactic binary systems harboring black holes and neutron
stars, active galactic nuclei, and diffuse emission of our Galaxy
in nuclear ines. In the vicinity of compact objects (black holes
and neutron stars) gravitational field is extremely strong. When
the matter falls (accrets) onto such objects, huge energy stored
in the gravitational field is released and radiates in different parts
of the electromagnetic spectrum. Generally; accreting Galactic
black holes and neutron stars emit energy at energies above
10-20keV, i.e. in the hard X-ray energy range, and in some
cases even atenergies up to 1 MeV. So any information about
emission from these sources at such energies helps us to
understand physical mechanisms operating in the immediate
vicinity of compact stars.

Instruments of the INTEGRAL observatory enable us not only to
study the spectral properties of individual sources, but also pro-
vide us with an ability to survey different regions of the sky with
an unprecedented sensitivity and accuracy in the hard X-ray
and gamma-ray energy bands. The construction of sky maps
atthese energies is a very complicated task. The main problem
is that the photons of such energies practically can notbe
reflected from any surface that makes itimpossible to focus
them for usual imaging. Forimage reconstruction the tele-
scopes of the INTEGRAL observatory use the method of
coded aperture. The mask, consisting of transparent and
opaque elements, is placed above the detector that records
the incident photons. Cosmic point sources generate different
shades on the detector depending on their position in the field
of view of the telescope. To reconstruct the image of the
observed sky, a computer analysis of these shade pattems is
used. Until recently, the only oroital observatory equipped with a
felescope capable of constructing hard X-ray and gamma-ray
sky images was the Soviet observatory GRANAT (coded mask
telescopes ART-P and SIGMA, on orbit 1989-1998).
Instruments onboard the INTEGRAL observatory surpass those
of GRANAT and allow us to significantly improve our knowledge
in this difficult energy range.

The INTEGRAL project was chosen by the European Space
Agency (ESA) as a second project with medium size budget.
The projectwas developed by ESA in cooperation with Russian
Avia Space Agency (ROSAVIAKOSMOS) and NASA. The
involvernent of Russian Federation in the project was initiated by
the Russian Academy of Sciences (RAN) and was then formal-
ly endorsed the contract between ROSAVIAKOSMOS and
ESA This contract was ratified by the govemment of Russian
Federation.



nbopbi o6cepBaTopuu

CnexrpomeTtp SPI (SPectrometer on INTEGRAL) no ceoei
YyBCTBUTENBHOCTV B SAEPHbIX JIAHUSX HAMHOMO
MPEBOCXOOUT BCE CyLLIECTBOBABLUME [0 CYX MOP
VHCTRYMEHTHI OpOUTaNbHBIX 06cepBatopuii. OH COCTOUT
113 19 LWECTUYrONbHBIX PEMMCTRUPYIOLLYIX SNIEMEHTOB,
MBrOTOBNEHHBIX 13 CBEPXHCTOrO repMaHis 11
oxnaxaaeMbIx 40 Temneparyps 90 rpgaycoB Mo Lkane
KenbsrHa. yana3oH HyBCTBUTENBHOCTYV 3TOr0 ASTeKTopa
ot 20 kaB 40 8 M3B. [17151 CHKEHNS MOMEX, BbI3bIBAEMbIX
KOCMUHECKUMI JyHaMI 1 HABEAEHHOW VMM
PaNVI0aKTMBHOCTLIO Mareprana CryTHIUKa, AETEKTOD
CHaOXEH aKTVBHBIM 3KPAHOM 113 KOVCTUIIOB OKKMCNa
repmMaHara B1MCMyTa, KOTOPbIN Pa3MELLIEH MO,
OCHOBaHVeM 1y BOKOBbIX MPaHEer AeTekTopa v
MPOCTUPAETCS BBEPX MPAKTUHECKM 0 CAMOW KOOMPYIOLLIEN
MaCKU.

IBIS — Koaupyiollan Macka
JEM-X — Kogupylowana Macka

Ontuueckun monutop (OMC)

Cnektpomerp (SPI)

IBM u snekTpoHuka
obecneuenuna paboTug
npubopos

fleTekTop Teneckona
IBIS
flerekTop peHTreHOBCKOrO
Teneckona JEM—¥

bnok ynpaeneHus \
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PeaK THBHOE KOneco
HaBegenua KA

SNEMEHTOB 1 0BOECTIEHMBAET PErCTPALIMIO
BbICOKOSHEPMYHbIX raMMAa-KBaHTOB.

MOHIMTOP PEHTrEHOBCKIX Nyden JEM-X (Joint European X-
ray Monitor) vrpaeT BakHylo POTb B OTOXAECTBNEHNM
raMmMa-VCTO4HMKOB. OH COCTOMT 3 ABYX MOLY/EN U
NO3BONAET MPOBOANTL HAOOAEHNA CUHXPOHHO C APYTAMM
npribopami B AnanasoHe aHepruii ot 3 A0 35 kaB. B
MoHvTope JEM-X (kak 11 B IBIS 11 B SPI) ncnone3osaH
METOM, KOAVIPYIOLLIEN anepTypbl: ABE MacK/ PasMeLLEHb! Ha
BbicOTe 3.2 M Hafl, MNOCKOCTHIO AETEKTOPA, KOTOPBIM
ABNAETCA ra30BblI MVKDOCTPMMOBBI CHETUMK, COCTOSLLN
113 IBYX MAEHTVHHbIX Fa30BbIX Kamep, 3aronHEHHbIX
CMECHIO KCeHOoHa 1 MeTaHa noa, AasneHviem 1.5 6ap.

Ormadeckimin MoHrTop OMC aBTOMATHECKM MPOBOANT
CUHXDOHHBI MOHUTOPVHI OMTUHECKOTO UBYHEHIA,
MNCXOOALLIErO OT aCTPOMUBNHECKMX UCTOHHMKOB raMma- v

3Be3aHbie gaTuMKK

3BM u anekTpoHuka
i obecneveHus paboTs

lanens AETEKTOPOB

ABMOHUKA CUCTEMDI
opueHTauuu
baTtapeu
TonnusHwe baku

flatuuku opueHTayuu

. .
Annapatypa obpaboTku
AAHHBIX W CBA3U

lamma-Teneckon IBIS (Imager on Board the INTEGRAL
Sateliite) nossonseT nonydars ramma-n3o0pakeHs ¢
60nee BbICOKVIM YITI0BbIM padpeLlieHeM, Hexenv Miooble
npeALlecTsyoLLVE MPUOOPLI, 1 06ecnevBaeT
NOKaNM3ALIMIIO VCTO4HMKA U3MyHEeHVA C TOYHOCTHIO A0 30
YITIOBbIX CEKYH[, B 3HEPreTMHeCkoM ayanadoHe ot 15 kaB
00 10 MaB. OH cocTouT 13 AeTeKTopa U BOMbMPamoBOiA
KOOVPYIOLLIEV MacK, KOTOpast NOAHSTa Ha, AETEKTOPOM Ha
3.2 MeTpa. B oeTextope 1enonbayeTcd Aga Cios
HYBCTBMTESBHbBIX 3IEMEHTOB: BEPXHII CIOW, BKIIOHAIOLLIIA
B cebn 16384 kanmumit-tennypriessbix (Cd-Te) anemeHTa,
MO3BONAET OOHAPYXBATE HASKOSHEPTHHBIE FaMMa-iyHi,
BTOPOW cnoi coctouT 13 4096 ueani-ioaHbIx (Csl)

Conneunne batapeu

PEHTTEHOBCKOTO UNMYHEHA, HTO OCOOEHHO BXKHO,
MOCKOMbKY Takme 0ObEKTbI 00bIMHO 061aaaI0T O4EHD
ObICTPOV MEPEMEHHOCTHLIO. MOHMTOP CNOCOOEH
PEMMCTPVIPOBATL OOBEKTHI C APKOCTHIO A0 18.2 3BE30HOM
BEMMHUHBI NPV SKCMO3MILMM B HECKOBKO ThICSY CEeKyH, U
NPEOCTaBNAET COOOM KNACCHHECKN TENECKOr-
pPEeDPAKTOP; MPYUEMHUKOM U3NYHEHS SBNISETCS
pacnoNOXeHHas B pokanbHOM nockocTv [13C-marpuua.
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B kayecTBe cpeactea BbIBEAEHVIS Ha OpOUTY
o6cepsaropuivt IHTEMPAST 6b11 BbIGpaH POCCUNCKIAN
Hocutens MNPOTOH denepanstHoro [0Cy1apCTBEHHOMO
Kocmudeckoro LieHTpa rveHn XpyH4esa C pasroHHbIM
6nokom JAM PaxeTHo-Kocmrieckoi Kopriopatiyiv
“OHeprus’. Takol BoI6op Okl 00YCNOBAEH NPexXae
BCEr0 TEM, YTO 3TOT HOCUTENb MOMHOCTHIO0 06ECTEHMBaI
BbINOSHEHVIE BCeX TPeGoBaHMI MO (hOPMPOBaHIIO
paboyer opBUThI NPV 3a0aHHO Macce KOCMIHECKOIO
annapara (okono 4000 kr), Gyay-n Havbonee
HaOeXHbLIM B MVPE CPEACTBOM BbIBEAEHVA annaparos B
KOCMOC. Tpexcrynenyaras paketa-Hocuress [TPOTOH
Oblna 1Cnob3oBaHa A/19 CTROUTENBCTBA OPOUTAIIbHBIX
CTaHUMK, HauvHaa ¢ “CantoTa’, anee 44 BbiBoaa Ha
opbuty Moayne “Minpa”, a B nocneaHve rofpl —
mMonynen MexayHapoaHon Kocmmyieckor CraHumm,
KoTOpas Obla MOCTPOEHA B OCHOBHOM MDY MOMOLLY
MPOTOHoB. YeTBepTas CTyrneHs — pasroHHbIN 610k [IM
— B CBOEM MEPBOHAYATbHOM BapyiaHTe Obln
pagpaboTaH PKK “SHepriia’ B pamkax COBETCKOM
nporpamMMbl noneTa Yenosexa Ha JlyHy: Ero
npeanonaranoch MCNOMb30BaTb B KAYECTBE CTYMEHM
/151 IepeBoaa KOCMMHECKOO annapara C NepeneTHomn
OpOUTLI Ha OPOUTY CMYTHIIKA JTyHbI 1 CTapTa C
OKOMOMYHHOV 0pOUTHI K 3emine. OaHako B AabHENLLIEM
3Ta CTyrNeHb Hallina MPUMEHEHIE B KaYECTBE
Pa3rOHHOIO 610Ka B MpOrpamMmMax 3amyCkoB
KOCMIHECKVIX anmnapaToB AN McenenosaHms JTyHo! 1
nnaHeT, 45l BbIBEAEHVIA CryTHMKOB Ha
reocTaLyioHapHyo OpPOUTY B UHTEPECAX PELLEHA 3gaaY
CBSI3M M TENEBELLAHIA, a Takke A71s 3anycka Ha
BbICOKOAMOoreHble OpOUTHLI annaparoB Hay4HOro
HasHaueHVis (opbuTanbHele oocepsaropun ACTPOH,
PAHAT). BosmoxHocT Hocutens MPOTOH ¢ 6nokom
M no macce BbIBOAVMOIO Ha paboHyto opouTy
annapara 3aMeTHO MPEBLILLAIOT TPEOOBAHA CO
CTOPOHbI 06cepBaropun MHTEMPA. B aTon cesAam
MEIOLLIMICS 3amac Mo BbIBOAVIMOM Macce Obi10
PELLIEHO 1CMONB30BATh A/15 MOBbILLEHS HAAEKHOCTA
3anycka, MPUHSIB CXeMy C OOHM BKIIOHEHEM Brioka
JIM. Kpome Toro, MpuHATas MpUMEHUTENBHO K
obcepsaropun MHTEMPATT cxema ee BoiBeAeH A Ha
OpOUTY MO3BOAMIA CBECTV K MVHMYMY OrpaHUHeHIs!
Ha OKHa 3anycka annapara kak no Aaram B Te4YeHne
rona, Tak 1A Mo BPEMEHM CYTOK.

Crapr paketsl-Hocutend NPOTOH ¢ pasroHHsIM
onokom AM-3 n obcepsaropuen HTEMPA B
Ka4eCTBE MOJIE3HOM HArpy3Kk COCTOANCS 17 OKTAOPS
2002 ropa B 4 yaca 41 MyHyTY Mo [pUHBIAHY C
kocmonpoma bankoryp. BeiseaeHe obcepsaropuin Ha
MPOMEXYTOHHYIO BICOKOIUTUITHECKYIO OPOUTY OBUTO
BbINOSTHEHO C TOYHOCTSAMM MHOIO JyHLLIE (BOnee, Yem Ha
MOPSIOK) raPaHTPOBAHHBIX BEMMHYH, HTO MO3BOAIO
3HAUMTENBHO COKPATUT PACXObI TOMUIMBA MNPV
POPMMPOBaHIV OKOHYATENBHO OPOWTHI ABraTENsSMM
KOCMHECKOTO annapara 1, C yHeTOM OrMmUMM3aLMAN
MPOLEYP YNPaBIeH!s OpVEHTaLMEN, A0
BO3MOXHOCTb YBENHUTE ONEPALOHHOE BREMSA XIN3HN
obcepBaropun rMo 3anacam pabodero Tena c 5.2 oo 15
net. KoHeyras opouta VIHTEMPAa nmeeT nepurei
9300 km, anoreit 153000 km 1 nepro, obpalLieHVs 72
vaca. CTorb BbITAHyTas OpouTa MO3BOSET MPOBOAMTH
CO CINyTHVKa MPaKTVYECK HEMPEPbIBHbIE HABMIOAEHYIS
(85% BpEMEHH) B YCITOBYISX CTAOWIBHOMO (hOHa BHE
P3OVALOHHBIX MOACOB 3EMITN.
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Launch

To launch the INTEGRAL observatory the PROTON
launcher of Knrunichev Federal Space Center with the forth
stage DM of Rocket-Space Corporation ENERGIYA was
chosen. Such a choice was motivated by the capability of
PROTON-DM to provide required parameters of the orbit
for given mass of the satellite (about 4000 kg) and by its
reputation of the most reliable heavy launcher in the world.
The three-stage rocket launcher PROTON has been used
to build space stations starting from SALYUT, then for the
construction of the MIR station, and in the last years for the
construction of the Intemational Space Station.

The forth stage — block DM —was originally designed by
ENERGIYA in the framework of the Soviet Moon space
program. It had been supposed to be used as a stage for
bringing the spacecratt from an intermediate orbit into a
Moon satellite orbit and launching from the near-Moon
orbitto Earth. However, later this stage has been used as a
forth block to launch spacecraft to study the Moon and
planets, to launch communication satellites into geo-sta-
tionary orbit, as well as to launch scientific spacecrafts into
high-apogee orbits (Soviet orbital observatories ASTRON,
GRANAT). The abilities of PROTON-DM greatly exceeded
those needed to launch a satellite as massive as INTE-
GRAL into a working orbit. So the decision was taken to
increase the launch reliability by accepting the scheme with
single switch of the DM block. In addition, the INTEGRAL
launch scheme imposed minimum constraints on the
launch dates and time.

The PROTON rocket with forth stage DM-3 and the INTE-
GRAL observatory as the payload was launched on
October 17, 2002 4h 41m UT from the Baikonur cosmod-
rome. The launch of the observatory into the intermediate
eccentric orbit was performed with an accuracy much bet-
ter (by more than an order of magnitude) than was guaran-
teed. This allowed to significantly reduce the fuel consump-
tion when forming the final orbit by the spacecraft engines.
The optimization of the orientation manoewring resufted in
increase of the operational time of the observatory from 5.2
to 15 years. The final orbit of INTEGRAL has a perigee of
9300 km, the apogee 153000 km, and the orbital period
72 hours. Such an eccentric orbit allows almost continuous
observations (85 % of time) with stable background condi-
tions outside the radiation belts of the Earth.
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aTopum

OpbuTansHoe 1 HasemHoe 0becredeHre obcepBaropym
VNHTEMPAI paboTaeT B HOpMaribHOM PEXVME C CaMOro
Hauana Mm1ccun. HecMoTpst Ha HeGorbLLVE MPOGREMb! B
Hauane paboThl, onepauyin Mo HaBeaeHV IO 06cepBaTopun
MPOBOASATCS C BOMBLLIOK 3hhEKTVBHOCTHIO. Hanpumvep, 3a
nepBbii roa patoTsl 93.7% onepalyii Nno nepeHaBefeHio
MPOBEAEHbI yCrelHO. EauHCTBEHHOE GonblLLoe
“3MeHeHve B paboTe CiyxO 0O6ECneHeHIIst KOCHYIOCh
HA3eMHOr0 CEeKTOPa, KOTOPbIM CTan 06ecrneH BaTs Nprem
Ha 25% Gonbluero obbema AaHHbIX C 06CepBaTropun.
Takoe yBenu4eH TenemeTpin Gbino NprsHaHo
HEOOXOAVIMBIM 1151 TOrO, HTOOLI 0BECNEHNTL MOMHYIO
DyHKUMOHaNBHOCTL Nprbopos VIHTEMPAMa.

PaboTta 00CyXVBaIOLLEN SNEKTROHVIK OOCEPBATOPMM
OCTaEeTCA XOPOLLIEN, V1 3a BCE BPEMA PabOThI CMyTHVIK HE
nokasan Kakux-nMb0 aHOManui, C KOTOPBIMU HeNb3dA ObIO
Obl CNPABUTECS YCUVISIMIA HA3EMHbIX MRy, 114
MCMpaBNeHVst OOHaPYKEHHBIX COXHOCTEN 3a BpEMS!
Pa00ThI CMYTHMKA B OPOUTANIBHOE MPOrPaMHOE
obecnedeHVie ObINo BHECEHO 5 nameHeHuin. Bce cricTemel
Moayna 06ecneqeHVIs 06CepBaTOPVM MPOOOKAIOT
paboTaTb B HOMUHATBHOM PexMe 6e3 Kakix-nbo
0TKa30B. ConHeuvHble 6araper CnyTHIKa padoTaioT Ha
MOMHYIO MOLLHOCTb, Kakx-nbo MPM3HaKoB aerpagauiin
HE OOHAPYKEHO.

3a nep.bii ron, paboTbl 06CePBATOPIIM CrYTHIK ABXKAP
BXOAWN B 30HY COMHEYHOTO 3aTMeHVA. B 3MHIiA nepron,
370 ObIN0 B OpouTax ¢ 26-0i1 no 35-yi0, B NETHWI Nepron,—
¢ 84-011 no 92-y10. Bce cuctemMbl Nocne Buixona 1
3aTMeHVIst paboTan 6e3 HapekaHuA. Paspsiika barapeii
3a BpEMsl OTCYTCTBIA TOKA C COMHEYHbIX NaHenein
coctasuna 21.5% n 27.29%, COOTBETCTBEHHO.

3a nepsblii roa, 06cepBaTopyist UCNonb3osana 366.9 kr
TOMVBAa 13 HadanbHOro 3anaca 541.9 kr. OcHoBHas Macca
1CMONb30BaHHOMO ToruvBa Oblna rnoTpadeHa Ha
HaYabHYIO KOPPEKLIMIO OpOUTHI. [OCNE OKOHHaHVIS STVX

Mepeuiit Linkn HabniopeHuii o6cepsatopum (AO-1)

HabnioaarensHoe Bpems o6cepBaropuv AENTCS Ha [1Be
vacTvt: O6LLYIO MPOrpaMmMy, COCTaBSIEMYIO M0 3asiBKam
YHEHBIX, KOTOPbIE Obl OA06PEHBI [TPOrPaMMHBIMYA
Komrretamu, 11 OCHOBHYIO MporpamMmy, BpeMs KOTOPOWA
3aPE3EPBMPOBAHO 151 HAYHHOrO KOHCOPLIMYMA, BHECLLIETO
HavnOObLUMI BKNaM, B CO3AaHVE 06cepBaropuin
VHTEMPAIT — MexayHapoaHoi paboHer rpynel
o6cepsaropun VIHTEMPAIT (INTEGRAL Science Working
‘Team), B KOTOPYIO BXOOSAT NMPenCTaBute
VNHCTRYMEHTabHbBIX KOMaH, POCCUNCKME YHEHbIE TakKe
VIMEIOT CBOVIX MPEACTaBUTENEN B 3TOW paboqer rpynne.
KnioueBbiMy anemeHTamit OCHOBHOM MPOrpaMmb|
ABMSIOTCH NEPUOONHECKN (MPUOA3MTENBHO Pa3 B YETHIDE
0pOUTHI) 0630 [aNakTMHECKOM MIIOCKOCTY, COCTOALLIAN 13
OMpEeaeneHHON NoCNeaoBare/TbHOCTA HECKOMBKIX
TOHEYHbBIX HABEAEHIA, 1 HAOMIOAEHNE LIEHTPAIBHOTO
paamaHa [anaktki ¢ OOMbLLOM SKCMOSULIEN.

Ha aviarpamive cxemariecku peacTasneHo
pacnpefeneHe BpemeH HabnioaeH 06CcepBaTopun

MaHEBPOB KOMMHECTBO TOMmMBa coctaBmio 181.9 kr.
CpeaHsist CKopOCTb ero NoTpedneHus C Tex nop
cocTaBnseT npUom3anTeNbHO 0.7 Kr B MECSLL U B
HacTOsILLIeE Bpemst OCTatok cocTasnaeT 6onee 170 kT, 4To
[AET BO3MOXHOCTb UCMO/b30BATL TOMIVBO eLLle Ha 15 net
HaOMOAEH.

OCHOBHbIM KanMBPOBOHHbIM UCTOHHKOM A5 MPrOOPOB
obcepsaropun VIHTEMPAIT, kpome B0pTOBbIX
PaNVI0aKTUBHbIX AEMEHTOB, SBNFeTCA KpabosaHas
TYMAHHOCTb — OCTATOK BCMbILLKV CBEPXHOBOWM 1054 1. ¢
ApKM Nynscapom. CriekTp KpaboBaHOM TyMaHHOCTU
VIMEET Bl CTENEHHOM 3aBVICMOCTV MOTOKA (POTOHOB OT
VX SHEPIM 1 MPAKTUHECKA HE MEHAETCS CO BDEMEHEM.
HabnioaeHus KpaboByaHOM TYMaHHOCTV MPOBOAMVIC
obcepsaropven MHTEMPAT B dberpane v asrycte 2003 1. 1
B aHBape 2004 1. MnaHvpyeTcs, HTO Takvie HabMIoAEHA
OynyT NPOBOAMTLCS KaxkAble MOAroaa 419 MPOBEPKM
PabOTbI HCTDYMEHTOB.

1/13-3a oerpanaLimm repMaHneBsiX I8TEKTOPOB
cnekTpomeTpa SPI noa BO3AENCTBUTEM BbICOKOSHEPHHBIX
4acTVL, HEOBXOMVIMO BPEMS OT BPEMEHM, MPUOMSUTENBHO
paga B NMonrofa, Harpesats KpUCTabl 1119 BOCTAHOBR/EHWS
VX 3HaYaIIbHOW CTRYKTYPHI. [1epBblii Harpes Oblt
nposeneH 6-13 deppana 2003 1, BTopon 18-24 viona
2003 ., Tpemi — 10-26 Honbps 2003 1. SHepreTdeckoe
pagpeLeHVe AeTEKTOPOB SPI OblN0 BO3BPALLEHO
MPAKTVHECKN K ICXOOHOMY 3HAYEHMIIO.

6 nexabps 2003 roga oavH 13 19 netexTopos SP
nepecTan GyHKLIMOHUPOBATL. HEOAHOKPATHBIE MOMbITKA
BOCCTaHOBUTb ro patoTy, MPOBEAEHHbIE CreLyanCTamm
113 EBPONEcKoro KOCMIMYECKOrO areHTCTea, He
YBEHHYa/IMCb YCNEXOM. [oTepst OAHOro AeTekTopa B
JanbHerLLIEeM NprBena K HEOObLLIOMY YXyALLIEHIO
UYBCTBMTENBHOCTV CMEKTOOMETPAL.

(Vicnonb3oeaHa MHGopMaLa, npenoctasneHHan EKA)

Science time utilisation

Calibration Mise
10% 0%

GCDE
18%

Cpen tima
29%

Core trne
8%

lMpenocrasneHo EK A

Courtesy of ESA



dparmeHT CKaHMDOBaHM‘iI
FanaKTvmechw nJ1I0CKOCTH
Teneckonom[BIS o6cepBatopim
WHTErPAN gecroin2003

/

EX02030+375

VIHTEIPAIT no padnyiHeiM nporpammvam 3a neproa ¢ 30
nexabpa 2002 rno 7 oktadpsa 2003 1 MNonHoe Bpems,
KOTOPOE MOXHO ObUTO VICMONL30BATS /151 HAYHHBIX
HaOMOOEHM B STOT Neproa, cocTaBmno nopsiaka 20.7
MUTIVIOHOB CEKYHI, 13 KOTOPbIX B ACVCTBIATENBHOCTY ObIIO
npoBeaeHo 19.7 MUNMOHOB CeKyHA, HABMIOASHIA.

B pamkax OBLLer nporpammMel MepBoro roaa padoTsl
06CepBaTopVIM POCCUACKME YHEHBIE MOAYHIIM OKONO 4.6
MWUTMOHOB CEeKyH, HAaOMOAEHNIA PasNHHbIX
PEHTFEHOBCK/X MCTOHHIKOB. Cpeap HuX Takie, Kak
CKOM/IeHVE ranakTvik B co3Be3ayn Bonock Beporuky,
[BOViHast CCTEMA Ha CTaAyM CBEPXKDUTIHECKOM akKpeLmn
SS438, peHtrenHosckin Gapctep Agl X-1, octarok
BCMbILLIKV CBEPXHOBOW [C443, 06nacTs lanakmm4eckoro
LleHTpa, peHTreHoBCKn Nynbcap LMC X-4 B ranaktvike
BonblLuoe MarennaHoso Obnako.

e ___,,,% 1BIS fully coded field of view

> e Ima
e
y ‘.' ﬂg;\;’j‘éﬁiii?zi&:%ﬁi&*: Im5
?ﬁ“iq;%- . ﬁg}";;ww:?!h :m J .
¥ Q::.i?rf' ? M‘i‘c & o
xﬁ@%}:\;&:ﬁ i

Revolutions 1 to 140 Exposure | sec |

0

Scan of the Galag¢tic plane with
the INTEGRAL/IBIS telescope
in-spring 2003 ||"

f

Ser ¥-1
o

4U1907+087 A 9084094
o0

GRS1915+105 #-%1901+03

Aql X1

The First Observation Cycle (AO-1)

The INTEGRAL observing time consists of two parts, the
General Programme and the Core Programme. The
General Programme is made up of approved proposals
from individual scientists. The Core Programme is reserved
forthe INTEGRAL Science Working Team, which comprises
representatives of the instrumental teams. The Russian
Academy of Sciences also has its representatives in this
group. The prime components of the Core Programme are
regular surveys of the Galactic plane and deep exposure of
the Galactic center.

The sketch below illustrates the distribution of the INTEGRAL
obsenving time between the programmes for the period from
Dec. 20, 2002 to Oct. 7, 2003. Anintegrated exposure of
19.7 Ms was allocated for observations. The cumulative
exposure map over the period since the launch till the 140th
orbitis also presented below.

Russian scientists were granted 4.6 Ms of observations dur-
ing the AO-1 General Programme. The observation targets
included the Coma cluster, the supercritically accreting
source SS433, the X-ray burster Agl X-1, the supemova
remnant 1C443, the Galactic center region, and the X-ray
pulsar LMC X-4.

.



VIHTEMPAJT 9BnsieTcst NepBO POCCUNCKON HALIOHaIBHOM
obcepearopvielt. 3To 3Ha4MT, HTO NII0O0N YHEHBIN 13
MOBOr0 POCCUNCKOrO HayHHOTO VHCTUTYTa, YHVBEPCUTETA
1Ny 06CepBaToprI MOXET NOAATh 3asiBKY Ha MPOBEAEHVE
HabnoaeHs NoOoro 06bEKTa 1, B CyHae ecin 3asiska
Oynet onobpera Poccuiickiim 1 EBponeiickiim
Komuretami no PacnpeaeneHuio HabnioaarensHoro
BpewmeHn, — nony4uTb AaHHbIe HaOMIOAEHAM AS X
006paboTk/ 1 aHanm3a. [Npr STOM yHeHbIi 00nanaeT
UCKIOYATENBHBIM MPaBOM Ha NMPOBEAEHVE aHanM3a
[aHHbIX HABAIOAEHWI 1 MyOIKALIO BCEX NONYHEHHbIX
HayHHbIX PE3Y/BTAaTOB B TEHEHME Mofia C MOMEHTa
NOCTYMEHVA AaHHbIX. 10 MPOLECTBIN rofa AaHHbIe
CTaHyT AOCTYMHBIMY [119 BCEX.

Bce HaydHble JaHHbIE, NONyHEHHbIE B PamMKax POCCUINCKON
KBOTbI HAOMIOOATENBHOMO BPEMEHM, MOCTYNAIoT B
MEXOyHaPOOHBIA LIEHTP HayHHbIX AaHHBIX OOCEPBATOPNN
VIHTEMPAT (ISDC), a 3arem CTaHOBSITCA AOCTYNHbIMU 415
POCCMICKIX YHEHbIX HYepes Poccuiickii LieHTp HayuHbIX
HarHbix (PLIH) obcepsaropun MHTEMPA,
OpraHn3oBaHHbI B VIHCTVTYTE KOCMHECKIX
VccnenosaHmii PAH. OcHoBHbIMI 3aaadamin PLIH
ABNSIOTCS:

e 0OECnEHEeHNE POCCUCKIMX YHEHbIX PE3yNbTaramm
Ha3EeMHbIX 1 MONETHBIX KaOPOBOK;

e NOMyHeEHMe, NepBIHHas 0opaboTka 1 apXVBLPOBaHE
JaHHbIX npoekTa HTEMPAJT, NonyHeHHbIX B pamkax
POCCUMCKOI KBOTbI, & TakKe BCEX OTKPbITBIX AAHHBIX
MPOEKTa;

e Orepan/BHOE NPeaoCTaBeHNE POCCUMCKAM YHEHBIM
[JaHHbIX HaOnoaeHWIM oocepearopun HTEMPATr
MPOrPaMMHO-MaTEMaTHECKOrO 0OECNeHEHVs,
HEOOXOAVMOTO A7 X 00PabOTKK;

© MPOBEAEHVIE HEOOXOAVIMOW KOHCYBTALVIOHHOM padoThl
MO NOAAEPKKE POCCUMCKUX YHEHBIX MM 00PaboTKe 1
aHaM3e VMK HayHHbIX JAHHBIX, NOMYHEHHbIX
06cepBaropyrien.

Braronapst BeloeneHHoMy
Axanemren Hayk B 2002 1. LeneBomMy
drHaHcuposaHmio B PLIHL,
YCTaHOB/EHO 1 ONPOOOBaHO Camoe
COBPEMEHHOE 0O0PYAOBaHNE.
HnckoBast namsats 0obemom 1.6
Tepabarita B AEUCTBUM 1 AaeT
BO3MOXHOCTb YHEHBIM 113 HCTVTYTOB
Axanemnn Hayk, yH/BEPCTETOB 1
OPYNVAX HAYHHBIX YHOEXOEHIA
MOMb30BATECA POCCUINCKOM KBOTOM
[JAaHHBIX B OreparvBHOM pexiive. K
HaCTOALLIEMY MOMEHTY B0obLLasA
4aCTb apX1Ba YXe 3arnosHeHa
cendac Benytcst paboThl Mo ero
pacwmpennio. B PLIHI cosnaH
TEPMUHASTBHBIN KNTACC, B KOTOPOM
OO0V POCCUCKIIN YHEHBI MOXET
NpEoOBPECTV OMbIT PaBOTH C
[NaHHbMK 06cepsaropun. PLIHZL
AKTVIBHO COTPYAHMHAET C BEAYLLMM
POCCUACKMU NHCTTYTaMU, YHNBEDCUTETAMI U
o6cepBaropUsMNA, Tak MM Kak [OCYaapCTBEHHBIN
ACTPOHOMUHECKWIA HCTUTYT M. LLITepHGepra MIY,

ccuickui Llentp Hayunbix Janubix (PLLHA) o6cepsaTtopun UHTEMPA

DPUBVIKO-TEXHUHECKIIA HCTUTYT UM. VIodpde, KagaHckuin
rOCY[APCTBEHHbIN YHUBEPCUTET, [NaBHaA
acTpoHOMMHeckasn oocepsaropua PAH, MockoBckuin
PUBMKO-TEXHNHECKIA MHCTUTYT, MIOCKOBCKIA VIHXEHEPHO-
PUBUHECK NHCTUTYT U T,

[MpoLuenumn roa, nokagan, 4to Poccunckimin LieHTp
HayHHbIx JlaHHbBIX YCNeLHO CpaBaeTcst C NOCTaBAeHHOM
3gnayen. JlaHHble oneparvsHO MOCTyYNaloT B apXVIB U
POCCUICKIE YHEHBIE UMEIOT BOBMOXHOCTb 0OpabarbiBarb
VX MPaKTUHECKM B peanbHOM BpeMeHW. braropapa Takow
ONEePaTVBHOCTY POCCUNCKIAE YHEHBIE OTKDLIM P, HOBBIX
PEHTTEHOBCKIIX MCTOHHVIKOB (TPaH3VIEHTOB).

Russian Science Data Center for INTEGRAL
INTEGRAL is the first Russian national observatory. This
means that any scientist from a Russian institution can sub-
mit a proposal for observations which will be considered by
the Russian and then by interational Time Allocating
Committees. Should the proposal be approved, the scientist
acquires the exclusive right to analyze the data and publish
the results during one year upon data receipt. After that peri-
od the data become publicly available. All data belonging to
the Russian quota of observing time have been accumulat-
ed at the Russian Science Data Center (RSDC) set up at the
Space Research Institute of the Russian Academy of
Sciences. The main tasks of the RSDC are

e providing Russian scientists with results of laboratory and
in-flight instrument calibrations;

e accumulation, primary processing and archiving of the
INTEGRAL data from the Russian quota as well as all open
data from the mission,;

o rapid delivery of data and necessary software to Russian
scientists;

e help desk scientists for analyzing data.



Thanks to financial support received in 2002 from RAS,
modem equipment has been installed and made opera-
tional at RSDC. A substantial fraction of the available 1.6-ter-
abyte hard disk memory has already been filed and work is
in progress to increase the capacity RSDC has a terminal
room where any Russian scientist can get familiar with analy-
sis of the INTEGRAL data. RSDC collaborates closely with
leading astrophysical institutions such as Stemberg
Astronomical Institute of Moscow University, St.Petersburg
loffe Institute for Physics and Technology, Kazan State
University, Main Astronomical Observatory, Moscow Institute
for Physics and Technology, Moscow Institute for
Ingeneering and Physics, etc.

Thanks to the nearly real time access to the INTEGRAL data
provided by RSDC during the first year of observations,
Russian scientists discovered several new transient X-ray
sources and obtained other important results.

| lepBble Hay4HbIE pe3ysrarh

PeHTreHOBCKMe nynbcapbl

PeHTreHoBckme Nynbcaphbl — akKPELIMPYIOLLME HeMTPOHHbBIX 38e30, //IcCnenoBaHmsa CnekTpoB
BPALLAIOLLIMECH HENTDOHHBIE 3BE3[1b! C CUITbHBIM PEHTTEHOBCKMX MyNbcapos 4U0352+309 1 LMC X-4,
MarHUTHBIM NONeM — NPeaCTaBNAoT OCOObI HTEPEC B MPOBEAEHHBIE POCCUNCK/MIA YHEHBIMI, MO3BOMAINA
XKECTKOM PEHTTEHOBCKOM [yiana3oHe. 9TO CBA3aHO C TeM, BMEPBbIE MOMYHITL CIEKTPBI VX XECTKOMO PEHTTEHOBCKOMO
HTO HEMTPOHHbIE 3BE3MbI B TAKVX CUCTEMAX VIMEIOT NBMYHEHVA C BOMBLLIONV TOYHOCTHIO, a B CITyHae CUCTEMb
HaCTONbKO BoMbLLME MarHUTHLIe nons (~10'2-10" [aycc),  4U0352+309/X Persei — 13MepuTb BENHIHY MarHUTHOO
HTO LAKIIOTOOHHAA JIMHAA MOMIOLLEHNS B U3MYyHaeMOM Mong Ha MOBEPXHOCTIA HEUTPOHHOM 3BE3MbI B 3TOM
CMEKTPE MOXET NOABMATLCA ML Ha SHEPrsX Bile 10- cneteme — 3.3 x 10” faycc.

20 kaB. Takimv 06pasoMm, M3yHEHIIE CNEKTPOB
PEHTTEHOBCKVIX MyIbCAPOB Ha BLICOKMX SHEPSX
(nranadoH obcepraropun VIHTEMPAIT) oaeT yHUKanbHyO
BO3MOXHOCTb VI3MEPATE CBEPXCTTbHBIE MarH/THBIE MOSS

INTEGRAL/IBIS 4U0352+309
T
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. X-ray Pulsars

“ ;:ergy' kef,o e 0 X-ray pulsars are particularly interesting objects for hard X-ray
OHepreTuyeckuii crekTp nyscapa 4U0352+309 B cossesaum lNepces, observations. Measursment of cyclotron ines at energies
ros1y4eHHbIV ¢ rnomoLbio Teneckona IBIS obcepsaropum MHTEMPAJI. above 10-20 keV enables us to study the uftrastrong mag-
LLinpokunii nposas B o6nacty 30 kaB cBsi3aH ¢ Pe30HAHCHbBIM netic fields of the neutron stars in these systems. Russian
LIMKJIOTPOHHBIM MOITIOLLIEHNEM. scientists obtained high-quality energy spectra of the X-ray

pulsars 4U 0352+309 and LMC X-4, and measured the

Energy spectrum of the pulsar 4U0352+309, obtained with the magnetic field (3.3 x 10" Gauss) in the source
INTEGRAL/IBIS telescope. The broad feature near 30 keV is due to reso- AU 0352+309/X Per.

nance cyclotron scattering.
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00630p LleHTpa ManakTuku n 06nacT¥ cnUpanbHOro pykasa
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OOHO 13 BaXHENLLIMX 3aABOK, MOAAHHBIX POCCUNCKM MM
y4eHbIMI B pamkax OBLLEN MporpaMMbl IEPBOrO roaa
o6cepsaropun VIHTEMPAT 11 BuIMrpaBLUvx
MEXOyHapOaHbIM OTOOPOHHBIN KOHKYPC, SBASETCA
my6okoe HabnoaeHe nona fanaktmieckoro LieHTpa.
VIHTEPEC POCCUINCKIIX YHEHBIX K 3TOMY MOS0 HE
ocnabesaeT ¢ Tex nop, Kak B Hem Obin cagnaH 60bLLIOM
A0, OTKPBITUIA MPY MOMOLLY COBETCKMX OPOUTabHbIX
o6cepsaropuii PEHTTEH (Monyns KBAHT opburansHoi
craHumv MUP) 1 TPAHAT. 970 none conepxint
3HAUUTENBHOE KOMMHECTBO fanakTUHECKMX PEHTTEHOBCKIX
VCTOHHMKOB: ABOVHBIX CHCTEM C HEPHBIMU Ablpamm 1
HEMTOOHHBIM 3BE30aMU, OAMHOYHBIX HEMTOOHHBIX 3BE31,
a TaKke HECKOSBKO BHEraIaKTHECKIX NCTOHHVIKOB:
AKTVBHBIX Anep lanaktvik (AAD), CKOMeRWIA ranakmvik 1
6nasapos.

HabnoneHris, npoBeneHHsIe obcepearopyient VIHTENPAST
B aBrycre-ceHTaope 2003 17, NOATBEPANIN STV OXUOAHS.
AHaNM3 NOMyHEHHbIX AaHHBIX, NOOBEAEHHBIA POCCUNCK/MM
YHEHbIMM, MO3BOM CTATUCTUHECKM IOCTOBEPHO
3apervcTprpoBaTb 60 VICTOHHMKOB B MCCNIEAYEMOM MOSE U
onyomMKOBaTh NMEPBYIO KapTy MyOOKOro 0630pa 0bnactn

-

[anakT4ecKoro LIEHTPA B XECTKIAX PEHTTEHOBCKIX JTyHax
(20-100 k3aB). HyBCTBUTENBHOCTL OMYOIMKOBAHHOTO
00630pa 3HAYMTENBHO MPEBOCXOAMT BCE MPEAblayLLIne
KapTbl B 3TOM 3HEPrETVHECKOM AyanasoHe. OTMETUM, HTO
B o6nacTu lanaktmieckoro LieHtpa 6onbLLyiO YacTs 113
3aPEMICTPVIPOBAHHBIX ABOVHBIX CCTEM COCTABASIOT
C1CTEMBI C MarOMAaCCVBHBIM OMTHECKVIM KOMIOHEHTOM.
370 — CTapOe HaceNeHe Halllen [anakTuki,

Kpome obnacti lanakmmdeckoro LieHtpa gaHHble,
NOMYHYEHHBIE B pamMKax 3asBOK MEPBOro roaa HabMoaeHNM
o6cepsaropun VIHTEMPAIT, mo3BOnmm pOCCAACKMM
YHEHBIM MPOBECTV MYOOKMIA 0O30P 0ONACTV KaCaTenbHOM K
CrparnbHOMY pykaBy B cossesaymv CTpensbua (Sagittarius
Arm Tangent), Takke 60raroro PEHTTEHOBCKMMMA
VCTOHHVIKaMI PDa3HOM MpYipoapl. B xode npoBeneHHbIX
HaONIOAEHVIA B aHHOM 06nacTV Obl0 3apErMCTPMPOBAHO
28 VICTOHHVIKOB PEHTIEHOBCKOIO 1 raMmMa NBMyHEHIA,
OTKPBITO 7 HOBBIX UCTO4HIAKOB.

Bonbliad 4actb 13 OGHap\/XeHHb\X VCTOHHVIKOB Oblna
NOEHTNPULIMPOBaHA KaK [BOVIHbIE CLCTEMbI C
KOMMaKTHBIMM OObEKTaMM — HEPHbBIMK OblpaMit 1
HEMTPOHHBIMM 3Be30aMK. OHeHb BEXKHBIM
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0OCTOATENBCTBOM ABSIETCS TO, YTO pasHble [BOVHbIE
CUICTEMbI B CCNEA0BaHHbBIX 0OMaCTSX HAXQASTCA B
PA3MNHHBIX COCTOAHKIAX (HANPYMEP, VMEIOT Pa3Hble TEMIMb
axkKpeunn BeleCTBa Ha NoBEPXHOCTb KOMIMAKTHOMO
0bbexTa, 1, CneaoBaresnsHo, PAa3HYIO CBETVMOCTb) 11 9TO
MO3BONAET N3yHaTb KaK OTAE IbHbIE OOLEKTbI TaK 1
3aBKCMMOCTb NOBEAEHNA Kilacca OObEKTOB OT UBMEHEHVIS
MapamMeTPOB akkpeuy BeLLECTBa B HVX.

B HacTosdLlee Bpema NpoaomkaeTcs VIHTEHCYBHBIN aHani3
[AaHHBIX 3TVX HAGMOOEHWIN.

Surveys of the Galactic Center and Sagittarius

Spiral Arm
Deep sunvey of the Galactic center field is one of the most

significant proposals of Russian scientists approved for AO- 1
obsenvations. Soviet X-ray missions Mir-Kvant and GRANAT
showed that this field contains a large number of galactic X-
ray sources (black-hole and neutron-star binaries) as well
few extragalactic sources (AGNSs, blazars and clusters of
galaxies).

During the INTEGRAL observations in August-September
20083, Russain scientists detected 60 sources in the Galactic
center region and published the first high-quality map of the
Galactic center region in hard X-rays (20-100 keV) ever con-
structed. Most of the detected sources are low-mass X-ray
binaries representing the old population of the Galaxy.

Asimilarly deep survey was taken of the Sagittarius Arm
Tangent, a region with a high concentration of X-ray source.
Atotal of 28 X-ray and gamma-ray sources have been
detected including a few newly discovered ones. Most of the
new sources proved to be X-ray binaries. The detection of
the different sources in different states of accretion onto the
compact object provides an exciting possibility of studying
the dependence of classes of objects on the parameters of
accretion.

Analysis of the deep surveys is continuing.
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CkonneHue ranaktuk B CO3Be3auu

Bonocbl BepoHuku

B Tevdenre nepeoro Lvkna obcepsaropvien VIHTEMPAT
ObU10 NPOBEAEHO HAOMOAEHME BAUBKOrO CKOMIEHNA
ranakTvik B cossesnuin Bonockl BepoHvikin. braronaps
CBOE BbICOKOM HyBCTBUTENBHOCTY AeTekTOop ISGRI
Teneckona IBIS cnocobeH percTpmnpoBars kak
BbICOKOSHEPIETUHECKII XBOCT TEMIOBOIO U3TyHEHIS
MEXranakT4eckom nna3mbl B ananasoHe 20-40 kaB,
Tak 1 06PATHOE KOMIMTOHOBCKOE M3NyHeHne OT
PENATVIBMCTCKVIX SMIEKTOOHOB, TAKKE 3arONHAIOLLIMX
06bem ckornennd. Ckonnerne B co3ee3amm Bonocel
BepoHvikm 06naneT SpKvmM, XOPOLLO M3yHEHHBIM
OVDPY3HBIM PAAVION3NYHEHEM, NMOPOXAAEMBIM
CUHXPOTPOHHBIM M3MYHEHEM PENATUBMCTCKIX
SNEKTPOHOB. ECM HAMPSKEHHOCTL
MEXraIaKTMHECKOrO MarHTHOMO MOst COCTaBSAET
MeHbLue 0.1 MKIC, TO HabnogaemMast pagyioapPKOCTb
MOXET 00ECneUmBaTLCS MM 33 CHET OHEHb BLICOKOM
MIOTHOCTV SNEKTPOHOB, KOTOPLIE AQIMKHBI MY STOM
reHepVPOBaTb MOLLIHOE OOPATHOE KOMIMTOHOBCKOE
M3NYHEHE Ha YPOBHE, 3aBEOMO MPEBbILLIAIOLLEM
UYBCTBUTENBLHOCTL Mpribopa ISGRI B avanadore 40-
100 k3B. XoTd TennoBov XBOCT U3NyHEHNs
MEXraNakTMHECKOM MnadMbl IErkO PEMCTRVDYETCS
obcepsaropvent MHTEMPAS, Ha sHeprusx Boie 40
k3B yOanoch MLl YCTAHOBITL BEPXH MPEOEN Ha
VIHTEHCVBHOCTb KOMMOHEHTLI OOPATHOrO
KOMITOHOBCKOTO U3MyHEHIA, KOTOPbLIV SKBVBAIEHTEH
HIXKHEMY MPEAENY HA BEMHMHY MEXIanakTHECKOro
MarHuTHOro nong B> 0.1 mkIC.

MRK766

HabniogeHve ckonneHms B co3sesayii Bonochl
BepoHkm — camoe myboKoe HaBeaeH e
obcepsaropun VIHTEMPAT B 06nacTb, yaaneHHyio ot
MIOCKOCTV [anakTvikiA, MO3TOMY MOMYyHEHHOE
N300PEKEHME MOXHO MCNONB30BATH AR MOCTPOEHVS
KOVBOW MOACHETOB BHEranakT/4eckX OObEKTOB Ha
BbICOKVX SHEPV/sIX. Ha 11300pakeH NMOMMO CamMoro
CKOMNEHWS AENCTBUTENBHO BUOHBI 5 BHErANaKTYECKUX
0OBbEKTOB. JIOCTUMHYTas HyBCTBATENBHOCTb B
nranasoHe 17-50 kaB coctaBnaeT MpUMepHo 1 Munm
Kpab, 4to 6onee yem B 20 pas ynyHLlaeT npeaen
PEMCTPALIMY MO NOTOKY, AOCTUMHYTHIA BO
BHEraNakT/4eCKoM 0630pe, BbIMOMHEHHOM Ha
npubope A4 obcepsaropuin HEAO-1 6onee 20 net
Hasan.

The Coma Cluster

The Coma cluster, the nearest rich cluster of galaxies,
was observed by INTEGRAL during the first observation
cycle. The strong diffuse radio emission observed from
this cluster is believed to be synchrotron radiation emit-
ted by a population of relativistic electrons permeating
the cluster. Itis predicted that inverse Compton scatter-
ing from these electrons should also produce hard X-ray
emission which could be observable at photon energies
above 20 keV. The fact that INTEGRAL did not detect a
significant excess flux above the emission produced by
the dominant optically thin thermal component of the
intracluster gas implies that the characteristic magnetic
fieldis larger than 0.1y Gauss.

The observation of the Coma is in fact the deepest one
taken by INTEGRAL away from the Galactic plane.
Therefore, five extragalactic sources detected in the
Coma field can be used to build a number-flux distribu-
tion in hard X-rays. The achieved flux threshold of

1 mCrab represents a 20-fold improvement in sensitivity
relative to the previously best HEAO-1/A4 sunvey,



IGR J16318-4848

IGR J16318-4848

A number of interesting results were obtained during the
scans of the Galactic plane.

In January 2003, INTEGRAL discovered a unique gamma-
ray source, which was named IGR J16318-4848. Follow-up
observations with the X-ray observatory XMM-Newton and
analysis of the archival data of ASCA observatory showed
that the X-ray source is strongly absorbed at photon ener-
gies several keV. Russian scientists concluded that

IGR J16318-4848 is likely massive binary system in which
the compact object (a neutron star or a black hole) is sur-
rounded by the dense, cold wind from the optical compan-
ion. Subsequent observations with INTEGRAL have revealed

Kak 1 OXARA0CH, CKAHMPOBAHIA TaNaKTHECKO
M/IOCKOCTV TeNeckoramy obcepratopun IHTEMPAST
MPaKTVHECKI CPa3Y e MPYHECIN MHTEPECHBIE PE3Y/ILTaTb!.

Vsxe B arsape 2003 rona VHTEMPATT 06Hapyxin HOBBI
CTOYHUK rammMa-manyHeHins, HassaHHbIN IGRJ16318-4848,
OKaBaBLUMIACA YHUKATbHBIM. AHANE AAHHbIX, MOMYHEHHbIX
113 HaBIOAEHII STOMO UCTOYHIKA 06CepBaTopV v XVIM-
Newton 1 ASCA nokasan, Hto OH 0618aaeT 60MbLLIVM
BHYTPEHHVIM (DOTOMOTIOLLIEHVEM 1 O4EHb CrIaBo U3RYHaET
Ha SHEPViAX MeHbLLe ~ 10 kaB, 4To MpakT4ecku

MCKINMOHao BOSMOXHOCTb €0 O@HBDWQHMQ B
. CTaHAAPTHOM PEHTIEHOBCKOM Avana3eHe, Te. 6e3

MHCTRYMEHTOB 06cepBaTopun MHTEMPA. ansHewmii
aHa3 AaHHbIX, MOMYHEHHBIX [0 STOMY VCTOHHKY,
MOSBOMIT POCCUCKVM YHEHbIM COEMaTH BbIBOL, HTO

IGR J16318-4848 siBnsietcs MacCyBHOM ABOVHOM
CUCTEMOW, B KOTOPOW KOMMAKTHBIN VCTOHHIIK OKPYXKEH
FUIOTHBIM U XOMOOHbIM BELLECTBOM; MOCTYNAIOLLMM VI3
BETPA, CTEKAIOLLIErO CO 3BE30bI-KOMIaHE0HA.

.BriocriencTe/n B STow e 06raGTv AnakTvikv (obnacTb, rog

MPOXOMYT KacaresibHas K CrimpasisHOMY Pykasy B COSBE3AMM
HayromeHrika, Norma Arm tangent) obcepsaroprien
HTEMPAS 6110 0BHAPYXEHO ELLE HECKOALKO
CUMBHOMOMIOLLEHHbIX MCTOHHVIKOB. Takas BorbLLias
KOHLSHTALWA NMOFIOLLEHHbIX MCTOYHKOB B 0ON1aCTN

CIMPabHOMO PYKaBa B CO3BE3AVIM HayronbHIMka, no- -

B/OVMOMY, CBA3aHa C TEM, HTO B STON-00NacTH nooncxeanT
MHTEHCMBHOE 3Be3u006pasoeaHme‘ HTO MPMBOOUT K
MOSBAEHNIO OOSBLLIOMO KOANYECTBA MOMOABIX rops4nx

- 38637, O0/BLLOKN MacChl, 0ONAAAOLLIMX CHMbHLIM 3BE30HLIM

BETPOM. TakviM 0BPa30OM, OTKPBITVIE HOBOMO NCTOHHIIK

'IGR J16318-4848 0380711110 0GHapy>XU1Th paHee :

HEN3BECTHbIN KNAaCG, [anakTiHeCKX OOLEKTOB C CUTTbHbIM
FOMIOLLIEHEM CPOLHY aKTVBHbIM Anpam.CerdepToBCKIX
ranakTvK BTOpOre Tuna.

several strongly absorbed X-ray sources in the same region
of the Galaxy, the Norma Arm Tangent. This is indicative of
intensive star formation occurmng in this region, which pro-
duces a large number of young, hot stars of large mass and
strong stellar winds. INTEGRAL has thus reveald a new class
of X-ray source, akin to Seyfert 2 galaxies. Such strongly
absorbed sources were missed by the previous X-ray obser-
vatories operating at lower energies.

—



ema SS433

B o6nacm kacarenbHoV K CriviparnisHOMY pykasy B
cosBe3nu CTpensbla HaxoayTes yH1KkanbHas ABOVHas
cvictema SS433 — ranaktmieckimii MYKpoKBasap
MPELIECCHPYIOLLYMY [KETaMI (CTPYSIMI BELLIECTRA,
VCTEKAIOLLYIMI OT YEPHOW [IPbI B ABYX AMAMETPAbHO
MPOTVBOMNONOXHBIX HAMPABIEHVISX) 1 CBEPXKDUTUHECKNM
AKKDELIVOHHBIM [IVICKOM. STOT UCTOHHMK HAOMOAaNCs
o6cepeatopvien VIHTEMPAI B pamkax OTKpbITON
nporpammbl AO-1 B mae 2003 roaa (opouTsl 67-70, Boemst
akcnoaviLpn 500 keek). OaHOBPEMEHHO C HAOMIOAEHAMM
HTEMPANa Gbui OpraHn30BaHs! HABEMHBIE ONTHECKVE
(Kpbimckast naboparopuist TAVILL, CAO PAH, PTT-150
Typuma) v paavio (panvoteneckon PATAH-600)
HabnoaeHVia. Jarsl HabmoaeH Obimi NogoOpaHb Tak,
4TOObLI OOLEKT HAXQAWCA B MPELECC1OHHOM dase ¢
MaKCHMaTTbHbIM PACKPBITEM aKKPELVIOHHOO AVCKa
HanpaBneHVIEM eTa Ha Habnioaarens. AHanma
MPOBEAEHHbLIX HAOMIOAEHM MO3BOMAM MOMYHNTD
CrenyloLLve pesynsrars.

Teneckonom IBIS obcepsaropun VIHTEMPATT Bnepsble
HaOEXHO 3MEDEH PEHMEHOBCKII CrekTp 00bekTa 10
aHeprin 100 k3B. CnexTp on1csIBAETCA U3NYyHEHVIEM
OMTVHECKM TOHKOW Mnasmbl ¢ Temneparypoit kK T~20 kaB.

B >eCTkix peHTreHOBCKMX AvanasoHax 25-50 1 50-100
k3B BrepBble VI3MEPEHbI PEHTTEHOBCK/E 3aTMEHVIS
MCTOHHMKA 1 MOCTPOEHa MOAESb M3nyHatoLLEen 06nacTy,
COCTOSILLEN 3 MPOTHKEHHOTO [KETA, 3aTMEBAEMOTrO
Kpaem TONCTOro akkpeLOHHOM AMCKA 1 OMTYECKOM
3BE3M0M, 3an0ONHAOLLEN NONOCTb Powwa. LLnprHa v
my61Ha PEHTFEHOBCKOIO 3aTMEHVIS MO3BOSAET CAENaTh
BbIBOA, 00 OTHOLLEHMI MACC KOMIOHEHT CHCTEMbI
q=M,/M,~0.3.

OHOBPEMEHHbIE CreKTPOCKOMMHECKME HAOMOAEHA CO
cnekTpanbHbiM paspeLleHriem ~ 2000 No3somn
YBEPEHHO OTOXAECTBATL IVHM MOMIOLLIEHVIS B CNEKTPE
OMTVHECKOW 3BE3MbI 1 ONPEAETL €€ CMEKTPAbHBIN
Knacc kak A5-A71 ¢ Temneparypoi Hernporpetol obnactu
nopsiaka 8000 K. 10 n3MEeHeHMI0 MUHM NOTOLLEHMA
IOHOB C PasHbIMI NMOTEHLIVanamy BO3OYXAEHVA B
pasHHbIX OpOUTabHBIX (hadax Brepsble OOHApYXeH
addEKT MPOrpesa OMmHECKOK 3Be3Mbl B crcTeme SS433.
Mo a6copOUMOHHBIM NVHVISIM B CNIEKTPE ONTUHECKON
3BE3[p! 3MEPEHa NOoNyaMmTyaa ee KoVBOW SiyHEBbIX
ckopocten K, =132+15 km/c. C yHeTOoM VicKaxeH s

KOVBOW TyHEBbBIX CKOPOCTENM 13-3a addexTa Mporpesa
OMTYECKOM 3BE30bl 1 OTHOLLEHWA MaCC KOMIMOHEHTOB
q=0.3, BbIBEAEHHOIO 13 (OPMbI DEHTTEHOBCKOMO
3arMeHns, NoyHeHbl OrpaHnHeHa Ha MaccCbl OMTYECKOM
38e30bl M, ~30 M@ 1 HEBIOMMOTO KOMMaKHOTO OGbEKTa

M9 Mg.

ST HabNoAEHVIS MOATBEPXAAIOT MHTEPAPETALMIO
YHVKabHOW ABOVHOM CUCTEMbl SS433 Kak MacC/BHOM
[BOVIHOM CUCTEMbI C HEPHOW ABIPON, HAXOQASLLENCS Ha
CTaay CBEPXKPUTUHECKOM aKKDELIMN.

Poccuitckuit WleHnTtTp HayuyHbx JaHHbB X o6cepBatTopuumu UHTEIFPAIN
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OMeXyTo4Hbi nonap V1223 Sgr

[onapbl 1 MPOMEXYTOHHBIE NOMAPLI ABMSKOTCS OCHOBHbIX TENIECKONOB 06CEPBATOPM YAAIOCH
aKKPELVPYIOLLIIMI TECHBIMI ABOVHBIMY CUCTEMAMM C BOCCTaHOBWTB €0 CMEKTP BIIOTH 10 SHEPIU NMOPSAIKa
6enbIMV Kapnvikamn. HECMOTPSA Ha TO, HTO Paauyc Gebix 100 k3B. VI13mepeHns cnexkTpa NonspoB MMEHHO Ha TakiX
KapvKOB 3HaYMTENBHO GOMbLLIE PEAMYCA HENTPOHHBIX SHEPIVISX O4EHb BEXKHBI, TaK KaK OHI MO3BONAOT YBEPEHHO
3Be3 (MK CPaBHIMO Macce), 1, COOTBETCTBEHHO, OLEHVBaTL Maccy Oemnoro Kapsmka, YTo MHOrOA TPYAHO
3DDEKTVBHOCTb BbIAENEHVIA SHEPIUN NPV aKKDELIMM Y 3TVX  GAENaTh M3 ONT1HECKVX HabmioaeHu. Macca 6enoro
CCTEM 3HAYUTENBHO MEHBLLIE HEM Y HEMTPOHHbIX 38€30, Kapnmka MoxXeT ObITb ONpeaesneHa no BenuHmHe

NONAPLI ABASKOTCH AOBONBHO AOKUMI MCTOHHVIKAMYA MaKCVMaUTbHOM TEMNEeParypbl B YAaPHOM BOHe. s
PEHTFEHOBCKOIO 13MyHeHVs. [onHasi CBETVMOCTb MONAPOoB,  HabnoaaBLIerocs UCToqHrka V1223 Sgr namepeHHoe
KOHEYHO, 3HAYUTENbHO MEHBLLIE TaKOBOW OT ABOVHbLIX 3HaueHe maccol coctaBuno 0.7-0.9 macc ConHua.

C1CTEM C aKKPELMPYIOLLYIMIN HEATPOHHBIMY 3BE3AAMM U1
YepHbIMK Abipammt (~10% - 10* spr/c y nonspoB No
cpaBHeHWO ¢ ~10%9-10 5pr/C y HEMTPOHHBIX 3831, 1
YEePHbIX AbP 3B€30HOM MACChI), OOHAKO MOAAPOB U
MPOMEXYTOHHBIX MOMAN0B ropa3no OorbLIE Hem
PEHTTEHOBCKIX ABOVHBIX CYICTEM C HEUTPOHHBIMI
3BE30aMM 1 YEPHBIMM Apipamu. B 4aCTHOCTI, M3BECTHO
HECKOMNBKO AECATKOB MONSPoB B npeaenax ~700 nk ot

ConHua.
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N 1 Intermediate Polar V1223 Sgr
0.01 E B Polars and intermediate polars are accreting binary systems
C ] with a white dwarf. Despite the larger radii and less efficient
e L el accretion compared to neutron star binaries, polars are rela-
10 100 tively bright X-ray sources. With typical luminosities ~10%-10%
Energy, keV . .
erg/s polars and intermediate polars are much more abun-
SHepretTuyeckuii CriekTp NPoMexyToyHoro rnonspa V1223 Sgr no gaHHbIM dant than neutron-star and black-hole X-ray binaries with
o6cepsaropuii MHTEMPAJT u RXTE luminosities ~107°-10% erg/s. In particular, several tens polars

are known only within ~700 pc from the Sun.
Energy spectrum of the intermediate polar V1223 Sgr from INTEGRAL and

RXTE data The material flowing from the optical star onto the white
dwarf either freezes into the magnetic field (polar; B >107
Gauss) and falls balistically onto the dwarf surface, or forms
an accretion disk which is disrupted by the magnetic field
near the surface (intermediate polar; B~10° Gauss). Near
the white dwarf surface a shock is formed in which the plas-
mais heated to high temperatures (~10-20 keV~ 10°K)
and emits hard X-ray radiation.

BelecTo (mnasma), neperekatoLge C OrnmmHeckom
3BE30bI-KOMIMOHEHTa Ha MNMoBEepPXHOCTb 6enoro Kapnuka, B
3aB1CMOCTV OT BENTNHHBI MArHTHOIO MOJA Kapsnka
OO0 CPasy BMOPAK/BAETCS B €70 MarHUTHOE None
(nonap; B>10" laycc) 1 nonanaet HenocpeaCTBEHHO Ha
NOBEPXHOCTL 6EN0r0 Kapsvika MPaKTAHECKM MO
6aNMCTUHECKON TRAEKTOPIM, MO0 CHadana (hopMrpyeT

HEOONLLION BKKDELWMOHHBI AVICK, KOTOPBIA My One of the brightest intermediate polars V1223 Sgrwas
MPVIGIVKEHIA K OENOMY KaPIVKY PaSPYLLEETCA €10 observed with INTEGRAL in August-September 2003. Its
MarHUTHbIM MOMEM (MPOMEXYTOHHBIA MONAD; B~10°T8YCC).  gnastnim was recovered up to energies 100 keV, despite

¥ NOBEPXHOCTV BEN0TO Kapika pOPMIPYETCA CUTbHes the fact that the source was near the edge of the field of view:
CTOA-ast YIapHas BOTHA, B KOTOPOM NanaioLLas ryiasva Observations at these energies are very important, because
PaSOrPEBaeTCs A0 PEHTTEHOBCK/X TeMnepanyp (~10-20 they enable to estimate the mass of the white dwarf from the
kOB ~ 10 K) v 11any<aeT XecTkiA CrexTp. gas temperature after the shock wave., A mass of 0.7-0.9

B obnacm lanaktnieckoro LieHTpa, HabnioaasLLencs solar masses was found for V1223 Sgr.

obcepsaropvien MHTEMPAT B aBrycTe-ceHTatpe

2003 roga HaxoauTes OayIH 13 CaMbIX APKUX
MPOMEXYTOHHBIX MonspoB V1223 Sgr. HecMoTpst Ha To, YTO
OH HabMIOAANCS NPAKTUHECKM Ha KPAIO MO 3pEHVS

—
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" Tamma ecnneck GRB 031203

lamma-Bennecky (MB) ao HenaBHeEro BpemMeH Obii QaHOM
13 Hanbonee MHTEPECHBIX 3aranok aCTPOMU3NKIA BICOKVX
aHeprui. CeHac Mbl 3HaeM, HTO MO KparHEN Mepe HaCTb
13 HX CBA3AHbI C OMNpedeieHHbIMN TUMami B3PLIBOB
CBEPXHOBBIX. Ha KOPOTKM NEeprop, BpeEMEHV (0T
MWUTIMCEKYHA, A0 MUHYT) raMMa-BCTIIECKM CTAHOBATCA
CaMbIMVI SIDKV MM OOBEKTaMIM PEHTTEHOBCKOTO Heba
HECMOTPA HA TO, HTO OHI MPOUCXOLAT B AANEKNX
ranakmvkax. B none speHust Teneckonos 06cepBaropuin
VIHTEMPAT nonapaet npubmmautensHo 10 1B B rod,. A, uto
O4EHb BEXXHO, MPOrpaMMHoe 0OecneHeHrie 06cepBaropuin
MO3BO/IAET B aBTOMATVHECKOM PEXVIME OMNPENENATL
nonoxerwve B 1 pacciiars NonyHeHHYIo MHPOPMAaLMIO
Hay4HOMY COOOLLIECTBY, HTO IAET BO3MOXHOCTb B
JanbHerwem Habmogars cam B wiv ero nocnecseqeHme
B OMTMHECKOM 1 padyvio AvanasoHax 1 Onpeaenb
PACCTOsAHME 00 NCTOHHVIKA.

GRB031203 |

R N S el 7 o, T

— Vela X-1
+

MX0836-429
| +

C MomMeHTa oTKpbITVA B 1997 roay nocnecseHeHmin ramMa
BCMNECKOB B PEHTTEHOBCKOM, OMTUHECKOM U Paavio
[yanasoHax yaanoch M3MEepUTb PaCCTOAHNA A0 MPVIMEPHO
30 BCMneckoB. BOMbLLMHCTBO 3apervICTOUPOBaHHbIX
COOBITM MPOV30LLITO B AANEKVIX ranakTuKax Ha KDaCHbIX
cMeLLeHnsax ~ 0.3-4 11 xapakTepr30BaioCh OrPOMHO
aHepreTvkor, ~10°% apr (Mpu N3OTPOMHOM V3MyHEHV
BCMNecka). AHan s NoCNECBEHEHNIN YKasbIBaET Ha TO, HTO
UBNYHEHIE BCMECka CUTbHO KOMMMMMPOBAHO U paHee
BbICKa3bIBaI0Ch MPEAMNONOKEHME, YTO BCE BCMIECKU
XapaKTepV3YIOTCS YHNBEPCABHON BEMNHMHOM MOAHOMO
aHepro.ulaeneHus ~ 10°" apr. HabnoaeHne
obcepsaropven MHTEMPAT 0aHOro 13 BavbkaiLLvX ramma
Berneckos GRB 031203 He noarsepkaaeT aTy rinotesy.

Bernneck GRB 031203 nonan B none 3peHus Teneckona
IBIS o6cepsatopuin MHTEMPAI 3 oekabps 2003 1. B
22:01:28 UTC. Ero nonoxeHue Ha Hebe 6bino onpengneHo
C TOYHOCTBIO 2.5 YITOBBIX MHYTHI 11 PACTIPOCTPaHEHO C
MOMOLLIBIO VIHTEPHETA B pEKOPAHOE Bpemst — veped 20 cex
nocne Hauana Bcrnecka. [MocneayoLLyvie HabnoaeHms
NO3BONNIM OBHAPYKUTH NOCNIECBEHEHME BCIIECKA,
ranaktuky (z=0.1055) B KOTOPOW NPOM30LLIEN BCTIECK, a
CMYCTHA HECKObKO MECSILIEB HAOMOAEHI 1 CBEPXHOBYIO,
CBSI3aHHYIO CO BCMECKOM. AHaNM3 AaHHbIX 06CEPBaTOpIM
VHTEIPAJT, npoBeneHHbIM POCCUNCKMIA YHEHBIMIA,
nokagast, HTo BPEMEHHBIE 1 CIEKTPaTbHbIE
XapakTepUCTUKL n3nyqeHns scrinecka GRB 031203
ABNAOTCH OObIHHBIMIA 19 FaMmMa-BCneckoB. OaHako
OKa3a/10Ch, HTO STOT BCI/IECK HA TPV MOPSAKA BEMMHMHD
cnabee 00bHHOrO. OUEHKa MOMHOM SHEPTUN,
BbIAENMBLLIEVICA MK BCrnecke (<10% 3pr), nokasbiBaeT, HTo
pacnpeneneHne sHepruii BCrieckos A0MKHO Obimb 6onee
LLMPOKMM, YEM 3TO NMpeanonaranoch 40 C1x nop. Takke
OLIEHKV/ MOKasbIBatoT, YTO cnabble BCreck BO BceneHHom
MOTYT ObITb 60MEE MHOMOHCIEHHB! YEM “CTaHAaPTHBIE”.

Gamma-Ray Burst GRB 031203

The origin of gamma-ray bursts (GRBs) remained a puzzle
until recently. However, now we know that at least a fraction of
them are linked to specific types of supemovae. For a short
time (from miliseconds to minutes), a GRB becomes the
brightest gamma-ray source in the whole sky, even if it
occured in a very distant galaxy. Since the discovery of after-
glows in 1997, distances have been measured to some 30
GRBs. Most of these events were characterized by a huge
radiant energy release ~10%* erg, assuming isotropic emis-
sion.

About 10 GRBs per year occure in the field of view of INTE-
GRAL telescopes and their positions are automatically deter-
mined and disseminated around the world aimost immediately:

GRB 031203 was detected with IBIS on 3 December 2003 at
22:01:28 UTC. Its position was determined with an accuracy of
2.5 arcminutes within 20 sec after the trigger. Follow-up obser-
vations revealed a host galaxy (z= 0.1055) and a supemova
associated with the burst. An analysis of the INTEGRAL data by
Russian scientists showed that the time profile and energy
spectrum of GRB 031203 are typical for GRBs, but this burstis
three times less energetic (<107 erg) than usual ones. This indi-
cates that the energy distribution of GRBs is broad. Weaker
bursts may be more abundant than the “standard” ones.
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nBHoe Aapo MNanakTuku
GRS 1734-292

PeHTreHoBCKMA UCTOHHUK GRS 1734-292 6bin OTKDbIT
obcepearopvielt TPAHAT B 1992 roay npyt noMoLLm
coBeTCkOro Teneckona APT-1. OTOT MCTOHHVIK
PACMONOXEH BCErO ML B QOHOM ramyce yrv OT

[anakm4eckoro LieHTpa B nose C BbICOKOW KOHLIEHTpALMEN

PEHTIFEHOBCKVX ICTOHHIKOB, W1 MO3TOMY ero HabnioaeHus
CWIBHO 3aTPyAHEHb! /15 VIHCTPYMEHTOB C HEAOCTATOHHLIM
YIMOBbIM paspeLLieHviem. OTKDbITVE, CAENaHHOe
Teneckonom APT-I1, No3BOMIO B Aa/bHENLLEM
OTOXAECTBUTL UCTOYHMK GRS 1734-292 ¢ aKTviBHbIM
ANPOM ranakTkiA, PaCrONOXEHHOM OT HAC Ha KPaCHOM
cmeleHnn 2=0.0214. OpHako, eciv C Tex nop
HaOMOAEHA 3TO 0OMaCTV B CTAHOAPTHOM
PEHTrEHOBCKOM avanasoHe(0.5-10 kaB) HeonHokparHO
MPOBOOVIMCH Pa3NHHBIM 0BCEepBaTOpUsIMA, TO B
>KECTKOM PEHTTEHOBCKOM AyianasoHe (>10-20 kaB)
Haononats GRS 1734-292 mor nviwb Teneckon CAMA
obcepsaropuivt MPAHAT, MEIOLLMIA XOpOLLIEE YITIOBOE
paspeLleHre. OaHako ero YyBCTBUTENBHOCTL Oblia
HEAOCTATO4HOM 1151 YBEPEHHOM PEMVICTRALMN 3NYyHEHIS
3TOr0 aKTVBHOIO rafiakTnieckoro sapa. Teneps, ¢
Teneckonamm obcepsaropyn VIHTEMPATT, Takas
BO3MOXHOCTb MPEACTaBIACH M MO AAHHEIM TyOOKMX
HabnoaeH obnact lanaxktnieckoro LieHTpa
POCCUACKMI YHEHBIMI MOMYHEH LLMPOKOMONOCHBIA
PEHTTEHOBCKIA CNEKTP UCTOHHMKA GRS 1734-292.

GRS 1734-292
T
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SHepreTnyeckunyi CrekTp akTMBHOro rasaaktnyeckoro sapa GRS1734-292 no
AaHHbIM o6cepBaropui UHTEMPAJT, TPAHAT n ASCA.

Energy spectrum of the AGN GRS 1734-292 obtained with INTEGRAL,
GRANAT and ASCA.

[onyHEHHbIM CNEKTP MOXET ObITb aNMPOKCHMVPOBAH
CTENEHHbIM 3aKOHOM C (POTOHHBIM MHAEKCOM I"~2.1 6e3
NPU3HaKOB 3aBara BryioTh 0 aHeprvii ~150 kaB.
V/IHTEPECHO OTMETUTb, YTO TaKOW XXECTKMI CNIEKTD BMECTE C
DaKTOM PervCTpaLyvi raMmma U3NyHeHns Ha SHEPM/SX
>100 MaB 113 a0 06nacTin KOMATOHOBCKOM
obcepsaropvien rammva nysen (CGRO) MOXET ykasbiBaTb
Ha TO, YTO 3TOT NCTOYHWK AEMOHCTOUPYET 61a3apHbiit
MEXaHW3M 13yHEHVIS (KONTMPDOBAHHOE B HaLLly CTOPOHY
NBNYHEHVE B PENATVBICTCKOM KETE, HANPaBNEHHOM Ha
HaC), aHaNOMMHHO LLIMPOKO M3BECTHOMY MCTOHHIKY 3C273.
OOHako Takke BO3MOXHO, HTO NCTOHHMK KECTKOrO raMmMa
NBNYHEHnA He ceAdaH ¢ GRS 1734-292 11 nocneaHuii

ABNFEeTCA 00bIMHOM CendepTOBCKOV ranakTikon. B nomnbay
STOW MYNOTE3b! TOBOPSIT PE3YLTATHI OMTHECKIIX U
panyoHabMIOAEHM STOro OObEKTa.

Active Galactic Nucleus GRS 1734-292

The X-ray source GRS 1734-292 was discovered by the
Soviet telescope ART-P onboard the GRANAT satellite. It
was subsequently identified with an AGN at redshift
7=0.0214. GRS 1734-292 is located within one degree of
the Galactic center, and was a very difficult target for instru-
ments with low angular resolution due to the very high con-
centration of sources.Using the INTEGRAL data Russian
scientists measured for the first time the broad-band X-ray
spectrum of GRS 1734-292.

The spectrum can be approximated by a power law with
photon index I'~2.1 extending at least to ~150 keV. This
taken together with the detection of gamma-ray emission at
energies >100 MeV from the same sky region by the CGRO
observatory seem to indicate that GRS 1734-292 is a blazar,
abeamed source shining at us. Optical and radio data how-
ever suggest that GRS 1734-292 is more likely as usual
Seyfert galaxy, not related to the CGRO

source.

—
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3x107*
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107*

BbICOKOe 3HEpretTMieckoe pa3peLLieHre CnekTpoMeTpa
SPI noseonseT addeKTMBHO PEMMCTPMPOBATL Y3KE
SMVICCUOHHBIE JIHIAM HA SHEPIM/ASIX COTEH U ThICAH KaB. OTn
TVHVM SBASKIOTCS Hanbonee NPsiMbIM UCTOYHUKOM
MHDOPMALVIN O AAEPHBIX MPEBPALLEHVISX BELLIECTBA B
[anakmke. ApHaniuer NONOOHOM NMHUEN SBNAETCA HA
AHHUMANALIMI BNEKTPOH-MOSUTPOHHBIX Nap.

Mo3UTPOHBI MPEACTaBASIOT COO0M Hanbonee
PACMPOCTPAHEHHYIO (POPMY aHTVBELLECTBA B [anakTuke.
Llensin pan pasnmyHbIx 1Mo CBOEN NPrPOAE NPOLIECCOB B
ACTPOPUBNHECKIIX OOEKTaX MOXET MPUBOAUTH K X
POXOEHVIO . Hanbonee BakHbIM 13 3TVX MPOLIECCOB
ABNFEeTCA S-pacnan, Npy KOTOPOM AAEPHBIE MPEBPALLEHNA
30TOMOB COMPOBOXAAIOTCA VCITYCKAHVIEM MOSUTPOHOB.
st acTpodrsnki eCTECTBEHHBIM MOCTABLLVIKOM
MO3VTPOHOB SIBMSIETCS, HANPUMED, pacra,
PAAMOAKTMBHOIO M30TOMa anNtoMuHVIS Al C BpeMEHM
KM3HI OKOSMO MWINIVIOHa NIET. STOT 30TOMN 06pagyeTcs Kak
B 3Be30ax Tvna Bonbd-Parie, Tak 1 npr B3pbiBax
CBEPXHOBbIX 11 OTPAXXaAET COBPEMEHHBIN TEMM
38e30006pa3oBaHA B fanaktvike. CTONKHOBEHVIE
NO3UTPOHA (aHTV-ANEKTPOHA) C 0ObIHHBIM ANIEKTPOHOM
MOXET MPVBECTU K aHHUMNALMN — VICHE3HOBEHMIO STVIX
[BYX HACTUILL W POXOEHO BMECTO HIX [ABYX U HECKOMBKIX
DOTOHOB. VIMEHHO 3TV POTOHBI 1 CNOCOOEH OBHAPYXTH
NHTEPAN.

Galactic Center
+ e*e” line

r +
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Cnektp lanaktnyeckovi anedoy3HoOM IMHUM aHHUMNASILKM MTO3UTPOHUS. KpacHasi
KpuBasi — BK/1a4 rnapa-rno3nTpOHUS], CUHSIST — OPTO-NO3UTPOHMUS.

Spectrum of Galactic diffuse emission in the positronium annihilation line. The
red and blue curves indicate the contributions from para-positronium and orto-
positronium, respectively.
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[MpakTyeck Bce MpoLECCh! MPUBOAAT K 0Opa30BaHMIo
“ropsaumx” MO3UTPOHOB, T.e. HaCTVLL, Ybst KMHETUHECKAs!
SHEPI/S CpaBHYIMA U MPEBBILLIAET X MaCCy MoKos. [1pum
TaKVIX SHEPIVSX CEHEHME (BEPOATHOCTL MPOLIECCA)
AHHAMATIALIA BECbMA Mas1o M MO3UTPOHBI, Kak NMpasio,
YCMEBAIOT NOTEPHATH 3HAYMTENBHYIO HACTb CBOEV SHEPIAM
[10 TOrO Kak MPOVSOMAET aHHMINSLMA. Bpems mexay
POXAEHNEM Y AHHUMIALVIEN MOXET COCTaBSTb
MWUTMOHbI NIET, B TEYEHME KOTOPbIX MO3UTPOH MOCTENEHHO
OpendyeT OT MeCTa CBOEMO POXAEHNA 10 MecTa

ns 511 k3B - aHHurMnsauusa aHtumatepum B Llentpe MNanaktuku

CHE3HOBEHNA. ECNIM BELLIECTBO BOKDYT MO3UTROHA
[OCTATO4HO XONOOHOE, TO A0 aHHUMANALMM MO3UTPOH
3aXBATBIBAET SNEKTPOH 11 0OPa3yeT Tak Ha3biBaEMBbIi
"MO3UTPOHMIA" — aHaror aroMa BOAOPOAA, B KOTOPOM POSib
MONOXNTENBHO 3aPAKEHHOMO SPa (MPOTOHA B CyHae
aromMa BOAOpOAA) BeINMONHAET NO3UTPOH. [ 100CyLLIECTBOBAB
HEeOONroe BPeEMd, MOSUTROHIIA, HAKOHELL, aHHUMIMPDYET,
MCNyCKas XECTKME raMmma-nydi. Pagnmndator aga mmna
MO3UTPOHUA - Mapa- 1 OPTO-NOSUTROHNA. AHHUMANALNA
napa-nosnTPOHMS MPUBOOMT K MOSBIEHWIO ABYX KBAHTOB C
aHepren 511 «kaB, Toraa kak OpTO-NO3UTPOHWIA
AHHVMPYET C 06Pa30BaHNEM TPEX (POTOHOB,
POPMMPYIOLLVX HEMPEPBIBHBIV CriekTp. CnektpomeTp SPI
CMOCOOEH PEMUCTPVIPOBATL 008 3TV KOMMOHEHTbI (PUC. ) U
N3MEDPSTL COOTHOLLIEHE MEXY OPTO- 1 Mapa-
MO3UTPOHMEM. [OCTPOEHIIE KAPT PacpeneneHna ApKoCTA
AHHATNAUVIOHHON NIHIAW, N3MEDEHIS CKOPOCTEM
OBVKEHWI 1 TeMNepaTypbl B 00NaCTV aHHAMANALAM 1
ICCNENOBaHYISt BO3MOXHOW BPEMEHHOWM NMepEMEHHOCTA
AHHATIALVIOHHOTO VI3NYHEHVS MO3SBONAIOT PELLTE
PyHOAMEHTaNbHbIE 3gAa4M Kak 00 UCTOHHVIKaX MO3UTPOHOB
B lanakT/ke, Tak 1 O GU3HECKIX YCIIOBYISX B MEX3BEZAHOM
cpene, rae NPOVCXOANT aHHUMIALNA NOSUTPOHOB.

With its high spectral resolution, the spectrometer SPI can
efficiently detect narrow emission lines at energies of the
order of hundreds and thousands keV. These lines directly
provide information about the nuclear transitions in the
Galactic interstellar medium (ISM). The brightest line of this
kind results from the annihilation of electron-positron pairs.

Positrons are the most common form of antimatter. A wide
variety of processes occurmring in astrophysical objects can
create positrons, the most important being the  -decay.
One natural astrophysical source is the decay of the radioac-
tive isotope of aluminium 2°Al, which is produced in Wolf-
Rayet stars as well as in supermovae and therefore reflects
the present star formation rate in the Galaxy. The callision of a
positron with an electron may result in disappearance of both
particles and the appearance of two or more high-energy
photons which can be detected by INTEGRAL.

Virtually all the processes lead to the creation of "hot"
positrons, i.e. particles whose kinetic energy is comparable
10 or exceeds their rest mass. If the matter around the
positron is sufficiently cold, it can capture an electron before
being annihilated and thereby create a so-called positroni-
um, the analog of a hydrogen atom. After a short existence,
the positronium annihilates emitting hard gamma-rays. There
are two types of positronium- para- and orto-positronium.
The annihilation of para-positronium leads to the appear-
ance of two photons each of energy 511 keV, whereas the
annihilation of orto-positronium creates three photons form-
ing a continuum spectrum.

Mapping the brightness distribution in the annihilation line,
measurement of velocities and temperatures and study of
variability of annihilation sources enables us to solve funda-
mental problems about the positron sources in the Galaxy
and the physical conditions in the ISM.
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flepcnekTuBbl 1 BTOpPOi LMKn HadnopgeHuin AO-2

Pesynbrarsl nepBoro rona HabnoaeH nokasan/ 60sbLLIOM
noteHLan nprbopos obcepearopun MHTEMPAST. Ha
KOHKYPC MPOEKTOB BTOPOTO roaa HabnoagHun AO-2 Obno
nomaHo 142 3asBkn € OOLLMM 3anpaLLMBaEMbIM BPEMEHEM
HaONoAEH 144 MANTIOHA CEKYHL, NPV TOM, HTO
PUMNHECK OCTYNHOE BPEMA A/15 HAaOMIOAEHIA BTOPOrO
Lvkna B OCHOBHOWM MporpaMme CoCTaBnaeT ~18.5 munmoHa
cexyHa, I'o pesynsraram KOHKYPCOB POCCUIMCKOTO 1
EBponenckoro nporpamHbIX KOMUTETOB POCCUCKME YHEHbIE
MOy PAA, 3a9BOK C OOLLYIM BpeMeHeM HabnioaeHna 4.6
MWTIMIOHA CeKyHIL. HabmoaeH s NepBoro rona nokasanm
NpPerMyLLECTBO OOMBLLIVX NOMEN 3PEHWI TENECKOMOB
00CepBaTopUn 1A PELLIEHS LIENOro paaa 3a0au
aCTPODOUBMKM BEICOKMX SHEDMM, HTO HaLLIO CBOE
OTPXKEHNE B TEMAX HOBBIX POCCUNCKX 3a9BOK. BOMBLLYIO
4aCTb POCCUINCKOM MPOrpamMmMbl HAOMIOAEH COCTABNAOT
KOIEKTVBHBIE 3as1BK PAOA BEAYLLVX POCCUMCKX BEOYLLX
VNHCTUTYTOB Ha HaOMIOAEHMS ryCTOHaCeNeHHbIX 0OnacTen
HaLew [anakmiki: obnactu lanakm4eckoro LieHtpa 1
006nacTy, KacarensHOM K CrparisHOMY pyKaBy B CO3BE3AMN
CrpenbLa.

MepBble peaynbrars HabnoaeHWn nonsa B CTpenbLE B
mMapTe-anpene 2004 rona COBMECTHO C 0bcepBaroprer
RXTE 1 HazeMHbIMV OMTUHECKVMIA U PAAMO TENECKOMamm
MPVIBENN K OTKPBITUIO BEKHBIX HOBBIX CBOMCTB UICTOHHMKA
SS5433 Ha BpemeHHbix Maciutadax 10-1000 cexyHa.
OBHapyxeHa Takke HOBas BCMbILLKA OT DEHTTEHOBCKOIO
nynbcapa XTE J1858+034.

YnyHLIEHE CTaTUCTVIK HAaOMIOAEHNM [anakTHecKom
MIOCKOCTM U [anakTieckoro LieHTpa 1 HakorieHve
POTOHOB B AUDDY3HBIX ranakTUHECKVX AAEPHBIX JIAHMSX
MO3BOMSIET C NOAHON YBEPEHHOCTHIO OXMAATH OT
JanbLueninx HabnmoaeHuin oocepsaropin IHTEMPA
HOBBIX 11 IHTEPECHBIX PE3YLTATOB.

Prospects for the second cycle AO-2

The results of the first cycle demonstrated the huge scientific
potential of INTEGRAL. 142 proposals were submitted for AO-
2 with a total requested exposure of 144 Ms, significantly over-
subscribing the available ~18.5 Ms. Russain scientists have
received 4.6 Ms. Observations of the first cycle clearly showed
the advantage of monitoring large fields. This is reflected in the
factthat the bulk of the Russian quota for AO-2 consists of col-
lective proposals (from several leading institutions) for observa-
tions of populated regions of the Galaxy: the Galactic center
and the Saggitarius Arm Tangent.

The first results of observations of Sgrin March-April 2004
together with RXTE, optical and radio telescopes led to the dis-
covery of new important properties of SS433 on time scales of
10-1000 s. An outburst from the X-ray pulsar XTE J1858+034
was also discovered. Improvement of statistic of observations
of the Galactic plane and Galactic center and accumulation of
photons in diffuse nuclear lines allows to expect new funda-
mental results from further INTEGRAL observations.
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