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KeB

2. The X-ray spectral features of active galactic nuclei in 0.5-250 keV energy range

Pedepar:

1. Incepraniiina po60Ta IPUCBIYEHA JOCIIKEHHIO PEHTI€HIBCbKUX CIEKTPiB aKTMBHUX sep ranakTuk (ASID) y
nianasoHi eHepriit 0.5-250 keB Ha ocHOBI BUbipku 3 95 06'eKTiB. 1151 raakTUK BUOGIPKM OTPUMAHO NIapaMeTpu
PEHTIeHIBChbKUX CIIEeKTPiB 3a JaHuMu cynyTHHKIB XMM-Newton Ta INTEGRAL /IBIS, no6ynoBaHi B3aeMHi
3aj1e>XXHOCTi GpoTOHHOrO iHHeKcy I', napameTpa BifHOCHOrO Bii6uTTS R, eHeprii ekcrioHeH1iliHOro 06pizanHs Ecut-
off, exsiBanenTHoi mupuHu jaiHii EW Fe K alpha Ta croBnuukosoi ryctunu Nh. [IpoBeeHo KopessiiiiHuil aHami3 K
17151 yciei BUOGipKy, Tak i OKpeMo y 3aJIesKHOCTI Bif pasiio-ry4HOCTI raJlakTUK Ta Bif ceigepTiBChbKux TUIiB AT
Briepiue BUsIBJIEHO TEHAEHII{IO [IPO CUCTEMATUYHO BUIlLle 3HaueHHs napameTpa R 3a manux I nys CeiidepTis 2 y
nopiBHsHHI 3 Ceridpepramu 1. [lokazaHo, 10 R Mae MeHIIi 3HAaYEHHS Y Palio-TYYHUX rajakTUKax y MOPiBHSIHHI 3
pagio-tuxumu, a EW Fe K alpha y pagio-ryyHux rasaktukax npu (ikcoBaHOMY 3Hau€HHi R MeH1i, aHiX y pafio-

TUXUX. Y LiJIOMY IIPOBeIeHMI aHai3 CBiIYnTh Npo iHauBinyaneHy crienudiky AT, ska BUXOAUTD 32 paMKU



yHi¢ikoBaHOI cxeMu AHTOHYy44i-Misiepa. Y peHTreHiBCbKOoMy criekTpi rasiaktuku NGC 1194 Bnepiue po3gineHo
JIiHilO B iHTEpBasti eHepriii 6.3-6.5 keB Ha ABi KomnoHeHTH 3 eHeprismu 6.38+0.04 keB Ta 6.51+0.05 keB, gKki MoXXHa
OIMCATH PEJISITUBICTCHKUMU NPOQIISIMU 17151 BUNIALIKY MIBAPLIIMIIbAIBCbKOI YOPHOI Aipy. 3alpOIIOHOBAHO TiloTesy,
3TigHO SAKOi y eHTpi Anpa rajaktuku NGC 1194 MicTuThc NoBiiHA HAZMAaCUBHA YOPHA Jipa 3 OKPEMUMU
aKpeLiliHMMU IMCKaMU. Briepiie BUsIB/I€HO, 10 (pOPMa PEHTI€HIBCbKOTO CrIeKTpy rajgaktuku NGC 3281
Y3rOIKyEThCS 3 MOZEJLIIO Fa30IIMII0BOTO TOPA K CTPYKTYPU 3 OKPEMUX XMapPMHOK; OTPMMAHO OLIiHKU 10T
(}i3sMYHMUX Ta TEOMETPUYHUX NTapaMeTpiB. OTPMMAHO €KBiBaJIEHTHY MIMPUHY eMiciiiHuX JjiHii Hikesto Ni K alpha Ta

3aniza Fe K alpha i nokazano, mo ii 3HaueHH4 Bifi[lOBiflae 3a3Ha4E€HIN MO JIi.

2. The work is devoted a study of the observed X-ray spectral features of active galactic nuclei in the 0.5-250 keV
energy range and to the analysis of values of the spectral parameters and its changes. Based on the data of the 22-
month Swift-BAT All-Sky Hard X-ray Survey catalogue the sample of 95 galaxies with active nuclei was formed as
well as their X-ray spectral parameters were determined and analyzed. Interdependencies of the main spectral
parameters, such as the photon index I, relative reflection R, exponential cut-off energy, equivalent width of Fe K
alpha line and the absorption column density were constructed and analyzed. The separation of galaxies with
active nuclei by Seyfert types and by radio loudness were taken into account in these dependencies. It allowed us
for the first time to find a tendency of systematically larger values of the reflection for small T for Seyfert 2s as
compared with Seyfert 1s. We found that parameter R is less important for radio loud galaxies as compared with
radio-quiet ones and the equivalent widths of Fe K alpha line in radio-loud galaxies for the given values of
reflection have smaller values than in radio-quiet galaxies. On the whole, our analysis do not fully correspond to
the generally accepted Antonucci-Miller Unified Scheme of active galactic nucleus and requires that individual
features of AGN be taken into account. For the X-ray spectrum of Seyfert 2 NGC 1194 galaxy, we found for the first
time that the line in the energy range 6.3-6.5 keV consists of two components with energies of 6.38+0.04 keV and
6.51+0.05 keV, which may be described by relativistic profile for a Schwarzschild black hole. We have proposed the
hypothesis according to which a double supermassive black hole with individual accretion disks, which have
different inclination angles and sizes of inner stable orbit, is located in the centre of NGC 1194 nucleus. It is found
that the shape of the NGC 3281 X-ray spectrum is consistent with the model, according to which, the gas-dust
torus is consist of individual clouds; the torus's physical and geometrical parameters were also estimated. Nickel Ni
K alpha and iron Fe K alpha emission lines were also studied for analyzing compliance of this model.
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