KpynHomacLwTabHasa cTpyKTypa onmxHeun BceneHHown
no gaHHbIM obcepBaTopun UHTEIPAIJ

Large-Scale Structure of the local Universe with

BewecTBO pacnpepneneHo ogHopoaHO BO BceneHHON TONMBLKO Ha OONbLUKX

macwtabax >200-300 MnkK, Ha MeHbLUUX XXe pacCTOAHUAX HabnoparoTcA

3HauYnTenbHbIe HEOOQHOPOAHOCTU B pacnpeaeneHnn Mmaccbl. FanakTnkm
CTpeMATCA 00pa3oBbLIBaTb NPOTHAXKEHHbIEe CTPYKTYPbl BOKPYr 605ee nycTbixX

obnacren.

It is well known from observations, that distribution of matter in the Universe is nearly
uniform at scales >200-300 Mpc. Whereas at shorter distances we see significant
inhomogeneities in matter distribution. Galaxies tend to form structures around

practically empty regions (“voids”).

O630p Bcero Heba 17-60 kaB

* 74 MmaccuBHbIX ABOWHbIX CUCTEM

* 87 ManomMaccuBHbIX ABOWHbIX CUCTEM
* 20 KaTaKnNnM3Mmn4ecKkmnx nepemMeHHbIX

* 41 ppyrnx tmnos (SGR,PSR,AXP,AB)
* 136 BHEranakTmyeckmx oobeKkToB
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CneBa nokaszaHbl NOJIOXXeHUA OCHOBHbIX

KOHLeHTpaun Mmaccbl B onuxHen BceneHHon. B
LLeHTPpe PUCYHKa pacnofioxeHa MecTHas rpynna
rariakTuk, Kotopas BKrnro4yaeTt B ceb6a Mne4yHbin
[MyTb, KAPNUKOBbIE FraNnakTUKU-CNYTHUKN U ranakTUKy
TymaHHocTb AHApoMeabl. Kak naBecTtHo, Ha
paccTofaHnAX MeHbLle Yyem 100 Mnk HaxoaAaTcA Tpu
OCHOBHbIX KOHLUEHTpaLuum Maccbl: onumxanwiee K
HaM cKonineHue ranaktuk B co3se3auu [leBbl,
cBepxckonrneHue B nosice cospe3anu Nepcen-PbiObI
N KpynHas arnomepauust Maccbl B obnactu
«Benukoro Attpaktopa» ('mpgpa - LleHTaBp).

The positions of main mass concentrations in the local
Universe are shown on the left. From galaxy surveys we
know three mass agglomerations located near than 100
Mpc: the nearest Virgo galaxy cluster, Perseus-Pisces
supercluster and huge mass concentration in the region of
“Great Attractor” (Hydra-Centaurus).
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N3 HabnogeHnn XopoLuo N3BEeCTHO, YTO NMPaKTUYEeCKHU
Kaxxgas ranaktumka Bo BceneHHoun cooepXuT
LLeHTparibHY0 CBEPXMaCCUBHYIO YEePHYIO Ablpy, KOTOpas
MOXET B pa3HOe BPeMSl CBOEMN «XKU3HU» CTaTb aKTUBHbIX
aapom ranaktuku (AAlN, cnpaBa). ChepgoBaTternbHO,
MOXHO OXXuAaaTtb, UTO HaOnoaaa pacnpeneneHve AArl,
MOXHO «YBUAETb» pacrnpeaesrieHne BelwecTBa B
onvxxHen BceneHHowm.

It is now widely accepted, that practically every galaxy in the
local Universe has supermassive black hole and some of these
black holes are AGNs. Therefore, it is reasonable to assume that
the space density of AGNs is proportional to that of normal
galaxies.

3a 4YyeTbipe roga ycnewHoun padbotbl Ha opobute, obcepBaTopmua UHTEIPAIJI
Hakonuna 6onbLIOU MaccuB HabnwaaTenbHbIX AaHHbLIX. B xooe npoBeaeHus
HabnaeHNn obrfacTu ranakTUM4ecKkoro LeHTpa U NiOCKOCTU ObINIO OTKPbLITO
Oonee crtra HOBbLIX MUCTOYHUKOB XECTKOI0O PEHTreHOBCKOro wusny4deHus. C
NMOMOLbLIO cneuunanbHbIX HaAaONOOEeHUN BHeranakTuyecKuMx nnowanok Heoda,
MHUUUNPOBAHHbLIX POCCUMUCKMMMN Y4YeHbIMU, yaarnocb MNMpoBecTU Haubdonee
yyBCTBUTESIbHbLIU Ha AaHHOe BpeMs 0630p Bcero Heba. Kapta Heba noka3aHa
Ha PpPUCYHKe, cnpaBa. Kartanor wuctoyHuMkoB o0063o0pa copepxut 400
MCTOYHUKOB, cpeau KoTopbiX 215 HaxopgaTca B lanaktuke (MaccuUBHbIe WU
MarioMacCCUBHbIe ABOWHbLIE CUCTEMbI, KaTaKlM3MUYeCKue nepemMeHHble W
A.p.), 136 nmeroT BHeranakTnyeckoe npoucxoxaeHue (CKonmeHns ranakTuk u
aKTUBHbIe fapa ranaktuk) m npupopa 49-TM UCTOYHMKOB MOKa OCTaeTCH
HeonpeAaeneHHOoMN.

Huge amount of observational data was accumulated with INTEGRAL
mission during four years in operation. More than hundred new hard X-ray
sources were discovered during Galactic Center and Plane monitoring
programs. Using dedicated extragalactic observations, the most sensitive at
the moment hard X-ray all-sky survey was performed by efforts of Russian
scientists (IKI RAN). The map of the survey is shown on the left. Catalog of
sources contains 215 galactic sources (LMXBs, HMXBs, CVs etc.) and 136
extragalactic (AGNs and clusters of galaxies). The nature of 49 objects is not
determined.

[lo paHHbIM npoBeAeHHOro o63opa Bcero Heba ObINMUM UccnenoBaHbI
CBOMCTBa nonynsauuMm OJNIM3KMX aKTUBHbIX AAep ranakTuk usny4vyaruwmx B
XXeCTKOM pPEeHTreHOBCKOM Auana3oHe. YAanoCcb OUEeHUTb 3HepreTuky
nageHns BellecTBa Ha CBepXMacCCUBHbIe 4YepHble Ablpbl U UccneaoBaTb
KpynHOMacLWwTabHyr0 HepaBHOMEpPHOCTb pacnpeneneHusa BewectBa. CneBa
NoKasaHa KapTa pacnpeperieHUss o6bLeMHOU NNMOTHOCTU aKTUBHbLIX fAgep
ranakTukK, pacnonoXeHHbIX Ha paccTodsHMM He panbwe 4Yem 70 Mnk.
[lonyyeHHOe pacnpeperieHMe XOpoLWoO corfacyercsd C MNOJIOXEeHUuem
OCHOBHbIX KOHUEHTpauMnu maccbl B OnmxHen BceneHHOU: CcKonneHus
ranakTuvk B [leBe, [lepcen-Pbidbax n «Bennkom atrpakropey.

Using Hard X-ray all-sky survey such important properties of nearby
Universe as energetics of accretion to the supermassive black holes and
large-scale mass distribution of matter were studied. On the left we show
the distribution of detected AGNs in local Universe at distances less than 70
Mpc. The map is found in good agreement with known mass concentrations
in the local Universe: clusters of galaxies in Virgo, Perseus-Pisces, and
“Great Attractor”.
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