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CTATUCTUKA TPABUTALUOHHOI'O JIMH3UPOBAHUA YOANEHHOIO UCTOYHUKA
HA CUCTEME NPOTAXEHHbLIX N TOYEYHbIX MACC B NMPUCYTCTBUN BHELUHEIO COABUTA

MocmpoeHb! asmoKoppensiuUOHHbIe (YHKUUU JIe2KUX KPpUebIX MUKPOJIUH3Upo8aHusi modesnu ydaneHHO20 UCMOYHUKA C MOMOWbLIO CMo-
xacmu4eckoli cucmeMbl MOYeYHbIX Macc (38e30) U pacwupeHHbIX KOoHguzypayulii — npednonazaembie memHol mamepuu (DM) caycmku. Usonu-
poeaHHble DM caycmku c4umaromcsi cynepro3uyusiMu MmoYeyHbiX Macc u a2n1bl6 ¢ mem xe yeHmpom. Co3zdaH hyHKuuu aemokoppensyuu Ons
HecKosibKuX Habopoe napamempos, KOmopble XapaKmepu3ym OMHOCUMesIbHYI0 KOHUEeHMPayuo MoYKU U NPOMsHKeHHbIX Macc 8HewHe20 cdauaa.

Knioyesnle cnoea: eHeaar qJeckas ep UUOHHOE JIUH3UPOBaHUe, MeMHasi Mamepusi.

V. Sliusar, Research Engineer,
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STATISTICS OF GRAVITATIONAL LENSING OF A REMOTE SOURCE
ON A SYSTEM OF EXTENDED AND POINT MASSES IN PRESENCE OF AN EXTERNAL SHEAR

We built autocorrelation functions of the light curves in the microlensing model of a remote source by a stochastic system of point masses
(stars) and extended configurations — putative dark matter (DM) clumps. Besides isolated DM clumps we consider superpositions of point masses
and clumps with the same center. The autocorrelation functions are generated for several sets of parameters that characterize the relative
concentration of point and extended masses and an external shear.

Key words: extragalactic gravitational lensing, dark matter.
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OLLIHKA KOMBIHALLII KOCMOJNOriYHUX NAPAMETPIB
3A BEJIMKOMACLIUTABHUMMU PYXAMMU RFGC-TANAKTUK

Po3anssHymo obMexeHHs1 Ha KOMOiHauilo KOCMOso2iYHUX napamempie 0., ma Os 3a CMNOCMEPEXEHHSAIM MeKyaspPHUX
weudkocmeli NIOCKUX 2anakmuk kamanozy RFGC. OmpumaHo ouinky (Q, /0.3)0'35 cg =0.87+£0.05.
Knroyoei cnoea: eennukomacwmabHi pyxu 2anakmuk, KOCMOJI02i4Hi napamempu.

Bcmyn. Y kocmonorii BBaXaeTbes, Lo BcecBiT ogHopigHWiA Ta isoTponHuii. Ane Ha Maclutabax MeHwwnx 3a 200-300 h™ Mnk
BiH JOCTaTHbO HeOOHOPIgHWN. ICHYTb Micusa 3i 30iNbLIEHO TYCTUHOK MaTepii, Hanpuknag, HaACKyMYeHHs ranakTuk,
iCHylOTb MycToTM abo BoWau, Ae rycTuHa marepii 3Ha4yHO MeHLWa 3a cepefHio ¢oHoBy. Lli BigxmuneHHsa € pesynbTatom
3pOCTaHHS i3 YaCoOM HEBENMKNX NoYaTKOBUX hNyKTyaUil FyCTUHU Y paHHbOMY BcecsiTi.

[anakTukn noBoAsATbCA AK NPobHi YacTuHKM B HeogdHopiaHoMy Bcecsiti. BoHM maioTb AogaTkoBe NPUCKOPEHHS A0
obnacten 3 HafnULLIKOM TYCTUHM Ta MEHLUEe MPUTArYTbCA A0 MyCTOT. TOMY BOHW pyxalTbCA Ha (OOHI 3aranbHOro
xabbniscbkoro poswmpeHHa BcecsiTy. Llen pyx, Tak 3BaHuMn HexabbniBCbkuii BEnMKOMACLUTaOHWIA KOMEKTUBHWUN pyX
ranakTuK ONMUCYETbCS MOMEM LUBUAKOCTEN, sIKe MU BU3HAYAEMO Ta AOCHIAKYEMO. 3a aCTPOHOMIYHMMUK CMOCTEPEXEHHAMMU
MU MOXEMO BU3HAYUTK TiNbKU MOro pagianbHy CKNagoBy, ane 3acTOCyBaBLUM MEBHY MOAENb MO LWBUMAKOCTEN MOXHa
BM3Ha4YMTV PO3NOAiN TPUBUMIPHOT LLIBUAKOCTI.

B AO KHY 6arato pokiB BegyTbCA OOCMIIKEHHS BENMKOMAaclTabHMX PpyXiB ranakTuk, 30Kpema MMOCKMX ranakTuk,
opieHToBaHMX 3 pebpa [10]. CTtBopeHo pa3om 3 CAO PAH aBa katanoru Takmx ranaktmk — FGC [3] Ta oro nepernsHyTty
Bepcito RFGC [4], koTpa MicTnTb AaHi npo 4236 ranaktuk. Came konektusHi pyxn RFGC-ranakTk € OCHOBO L€l poboTu.

3a poku, BNpOOOBX SKMX BeO4yTbCs L poboTu, CTBOPEHO Aekinbka BUBIPOK AaHUX MPO YEPBOHI 3MilLlEHHS Ta LUMPUHU
ninin HI pagioBMnpoMiHOBaHHS ranakTuk Ha AOBXWHI XBUMi 21 cM abo onTWUYHI WKnpHK ranakTuk. OCTaHHS 3 HUX MICTUTb
AaHi npo 1661 ranakTtuky [5]. Ockinbku Le Tinbkn 39 % Big 06'emMy kaTanory, B HacTynHi poku nepegbayaetbcst nogarnbiue
36inbLUeHHs 06cAry Ta yTOYHEHHs1 BUGIpKM 3@ paxyHOK JaHWX HOBUX CMOCTEPEXEHb, NEPEBAXHO PagioCNOCTEPEXKEHD.

Ha ocHoBi BWGipkM Ta MynbTunosnbHOI Mogdeni nons weuakocTer [10] CTBOPEHO [Aekinbka CrAMCKIB NEKYNSPHUX
LUBMAOKOCTEW ranakTuk, To6To pagianbHMX KOMMOHEHT HexabOniBCbkux pyxiB, OCTaHHiA 3 Hux ue [6]. Lli cnucku, B cBOMO
yepry, € OCHOBO Ans noAanblUnX AOCHIIKEHb.

MekynsapHi WBWAKOCTI 3anexatsb Bi4 3Ha4YeHb KOCMOMOTiYHMX NapameTpiB, neped yciMm Q,, = p/ps , BE pgr L€ KPUTUYHA

ryCTUHa, Ta Og, TOMY iX MOXHa OLIHUTMK 3a cinckamun nekynsapHux wemnakocten RFGC-ranaktuk. OuiHkv Aobpe cnisnagatotb
3 BinbL TOYHMMM OLHKaMK 3a AaHUMK CYNYTHUKIB, L0 AOCMIOXYOTh penikToBe BunpoMiHtoBaHHs [10].
O6MmexeHHs1 3a nekynsipHuM pyxoM RFGC-ranaktuk gawTb By3bki Ta OOCUTb BUTArHYTI obnacti. Ons KinbKicHWMX

obmexeHb Kpalle BUKOPWUCTOBYBATU KOMOIHALil0 KOCMOSOriYHMX MapamMeTpiB Buay (Qm/0.3)°‘08 npy onTumanbHOMY
3Ha4yeHHi NapameTpy a. Lle 3HayeHHst MmoxHa oTpumaTu npy o = 0.35, BOHO 3abe3nedvye MiHiManbHy Noxnbky komMGiHaLil,
LLIO AOPIBHIOE (Qm /0.3)0'3508 =0.91+£0.05 [7].

Ob6mMexeHHs1 Ha KoMbiHayilo KocMosozidyHux napamempie. B pobGoTi [5] He HaBedeHa OLUiHKA KOCMOJOTYHUX
napamMeTpiB Ha OCHOBI NEKYNSIPHUX LLUBUAKOCTEN ranaktuk Bubipku. HaBegemo i, 3acTtocyBaBLUM MeTOA, 3anpOnoHOBaHWI B
po6oTi [1], ToyHilwe obuaBa 3anponoHoBaHi MeToau — GinbLl Ta MeHLW cknagHui. Mu Bu3Havyaemo cninbHi 06MeXeHHs Ha
BENMYMHM KOCMOSOTYHMX NapameTpis Q,, Ta Og, 3aCTOCyBaBLUM MeTOA MakcumanbHoi npasgonodioHocTi (MMIT) [8]. BoHu
HaBeeHi Ha Puc. 1 gns Ginbw Ta MeHWw cknagHoro metoay. MNMpaeaononidHicTb 36inbLIyeTbCS Ha NpaBin rpanHuui rpadika,
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TO6TO 3Ha4eHHs napameTpiB 3a MMI € HedisnyHMK. Ane Le He € MPoBarioM 3acTOCYBaHHS AaHOro MeToay Yepes Bernuky
[JoBip4yy obnacTtb napameTpiB, sika csrae obnacTi iXx 0OMeXeHb 3a iHLIMMMW CNOCTEPEXKEHHSIMM.
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Puc. 2. O6mMexeHHs Ha KOMGiHauio

Puc. 1. O6mexeHHA Ha KOCMOIOrivHi napameTpu (), Ta 05 3a HOBOIO BUGipKOIO. (Qm /0-3)0'3568 33 HOBOIO BUGIPKOIO.
3niBa i cnpaBa — npocrTiwa i cknagHiwa mogensb. JliHii BianoBiAalTb rpaHuusam

i v CyuinbHa Ta WTpuxoBaHa niHii
10-, 20- Ta 30-goBipuYMx obnacrem

BigNoBiAaroTb CKNagHiwow
Ta NpOCTilLOo Moaensim

HatomicTb neperaemo Ao ouiHkM iX kombiHauiT (Qm /0.3)0‘3508 . Mpun Takomy x camomy 3Ha4veHHi a =0.35 oTpumyemo
rpaHuui 1c-obnactert gna komOiHauii, wo npeacTtaeneni Ha Puc. 2. Ons Ginblw cknagHoi MOAerni OTPUMYEMO OLHKY
(Qm/0.3)0'3508 =0.88+0.04, ona npocrTiwoi moaeni (Qm /0.3)0'3508 =0.85+0.03 3a HoBol BUBIpKOto. CninbHe obme-

0.35
G,

XXEHHS1 Mae Burnag, (Qm/0.3) g =0.87+0.05. Baunmo, Lo ouiHka BenuuMHM aHoi KOoMOGiHaLii TPOLKM 3HMU3Unacs i

Habnuaunack Ao ouiHku cynytHuka Wilkinson Microwave Anisotropy Probe. Mpu LbOMy 3MiHWM 3anuwunnmncb B Mexax
noxmbkn. Ona nopiBHAHHA 3 pes3ynbTaTamMu iHWMX aBTOPIB MOXHA BMKOPWUCTaATW 3HaAYeHHA KOMOGiHauil (Qm/0.3)°‘68 3a

pi3HMMK 3HAYEHHAMY NapameTpa o , Wo 3ibpaHi B ctatTax [2] Ta [9]. BuaHo, wo oTpumaHe 3HavyeHHs Jobpe y3rookyeTbes
SK 3 "BUCOKUMU", TaK 1 3 "HU3bKUMU" OLIHKAMWU i NEXUTb NoCepeauHi MiXX HUMMU.
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OLIEHKA KOMBUHALIMM KOCMOJIOM'MYECKUX MAPAMETPOB
NO KPYMHOMACLLUTABHbIM ABUWXEHUAM RFGC-TAJNTAKTUK

PaccmMompeHo ozpaHuyeHUe Ha KOMGUHAUUIO KOCMOJIO2UYECKUX napamMempos O, U Os M0 Ha6/II0OeHUSIM MeKysPHLIX CKOpocmeii MiaocKux
2anakmuk kamasnoza RFGC. [MonyeHa oyenka (Q,, /0.3)‘135 65 =0.87+0.05.
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ESTIMATION OF THE COMBINATION OF SOME COSMOLOGICAL PARAMETERS
FROM LARGE-SCALE MOTION OF RFGC GALAXIES

A constrain on the combination of cosmological parameters Q,, and o; is obtained from the peculiar motion of RFGC galaxies. We find the
estimation (03,,,/0.3)*° 4 = 0.87 £ 0.05.
Key words: large-scale motion of galaxies, cosmological parameters.
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X-RAY PROPERTIES OF DISTANT RADIO-LOUD QUASARS FROM THE XMM-NEWTON
AND SWIFT/XRT DATA

The X-ray data of XMM-Newton and Swift/XRT observations of the sample of radio-loud quasars with the redshifts z>1 from the
cross-correlation of PKS radio catalog and Veron-Veron AGN catalog are processed and analyzed. The model the reflected and
absorbed power-law spectrum with an exponential cut-off at high energies was applied to fit the main part of the spectra of these
quasars in the energy range 0.3-10 keB, except only gravitational lens system PKS1830-211 to which the broken power-law was
used. The mean values of the parameters over the set are: photon index I = 1.59%0.04, high-energy cut-off Ec= 77 keV, reflection
parameter R=3.2 and column density of the absorbing material Ny=4.2*10°" cm. All the objects of the set, except PKS2000-330,
demonstrate the exponential cut-off below 100 keV in the spectrum, as it is prescribed to the RL AGNs within the spin-paradigm.

Key words: AGN, quasars, X-ray observations

Introduction. XMM-Newton public archive contains the observational data about 14 radio-loud quasars from PKS and
Veron-Veron catalogs cross-correlation performed by Laurent-Mihleisen et al. [18]. Eight of them are published already
[5, 12, 16, 21, 23, 27]. The major part of these objects were observed earlier by the other cosmic X-rays missions: ASCA
(PKS 0537-286[22, 25], PKS 2000-330 and PKS 0237-23 [22], PKS 2126-158 [22, 25], PKS 2149-306 [22, 24, 25] and
RX J1028.6-0844 [22, 25]), ROSAT (PKS 0537-286[3], PKS 1830-211 [4, 5], PKS 2000-330 and PKS 2126-158 [10], PKS
2351-154 and RX J1028.6-0844 [28]), Chandra (PKS 2149-306 [11] and PKS 1830-211 [6]), INTEGRAL (PKS 1830-211 [6],
PKS 2149-306 [1]) and BeppoSAX (PKS 2126-158 [9]). These objects had been also analyzed with XMM-Newton (PKS
0537-286[21, 23], PMN0525-3343 [21], PKS 2126-158 [16, 21], PKS 2149-306 [1, 16, 21], RX J1028.6-0844 [21, 27]), PKS
1830-211 and PKS 1406-076 [12], and 4C06.41 [21]); and Swift (PKS 2149-306 [1, 15], PKS0537-286 [2], PKS 2126-158
[15], PKS1830-211 [8]), but it should be noticed that the Swift/XRT datasets used here for all teh objects except PKS 1830-211
are bigger that those used before. Also, there is some interest in the analysis of the RL quasars as a sample to reveal their
average properties, both individual and average. For this purpose the XMM-Newton/EPIC and Swift/’XRT data from the
public HEASARC archive had been treated here. XMM-Newton Observation IDs, date of observations, total source counts
and count rates in the extraction regions can be found in Table 1.

Table 1. XMM-Newton observation LOGs of the quasars sample

Object

name Dataset ID Obs. date Exposure time, ks Count rate (cts) Total counts
MOS1 | MOS2 | PN MOS1 MOS2 | PN MOS1 | MOS2 PN
Q0952+179 | 0112850101 | 2001-05-10 32.0 32.0 29.5 | 0,078 0,081 0,249 | 2558 2670 14948
PKS0537-286 0114090101 | 2000-03-19 42.5 425 454 | 0,256 0,256 | 0,796 | 10245 | 15348 65239
0206350101 | 2005-03-20 80 80 80 0.287 0.30 1.77 22999 | 23983 141944
PKS1406-076 0151590101 | 2003-07-05 23 23 20 0.059 0.063 | 0.099 | 1352 1458 1985
0151590201 | 2003-08-10 14 13 12 0.084 0.095 | 0.136 | 1170 1270 1580
0204580201 | 2004-03-10 30.0 30.0 29.9 | 0,629 0,62 1,337 | 19485 | 19226 78860
PKS1830-211 | 0204580401 | 2004-04-05 30.1 30.1 30.0 | 0,627 0,622 | 1,723 | 20053 | 19895 105088
0204580301 | 2004-03-24 31.0 31.0 30.0 | 0,581 0,572 | 1,459 | 18576 | 18313 88982
PKS2126-158 | 0103060101 | 2001-05-01 22 22 18 0.989 1.004 | 5456 | 21100 | 22189 98204
PKS2149-306 | 0103060401 | 2001-05-01 24.0 24.0 21.0 | 0,594 0,634 | 2,121 14837 | 15851 93305
0149501201 | 2003-08-08 12.0 12.0 10.0 | 0,117 0,121 0,281 1523 1571 6174
0149500601 | 2003-04-06 11 11 10 0.129 0.14 0.798 | 1422 1539 7984
0050150101 | 2001-02-11 13 13 11.5 | 0.108 0.109 | 0.833 | 1402 1421 9574
PMNO0525- 0149501001 | 2003-03-25 11 11 9 0.143 0.144 | 0.965 | 1574 1587 8682
3343 0149500701 | 2003-02-24 11 11 10 0.134 0.132 | 0.809 | 1478 1453 8086
0149500901 | 2003-03-16 11 11 10 0.139 0.145 | 0.859 | 1533 1600 8594
0149500801 | 2003-03-06 13 13 12 0.14 0.137 | 0.812 | 1823 1775 9744
0050150301 | 2001-09-15 28 27 25 0.24 0.126 | 0.397 | 6718 3392 9936
RXJ1028.6- | 0093160101 | 2001-11-23 7.0 7.0 4.0 0,1 0,114 | 0,348 | 802 908 3749
0844 0153290101 | 2003-06-13 43.0 43.0 41.0 | 0,08 0,108 | 0,209 | 3728 4741 17314
PKS2000-330 | 0104860601 | 2002-04-14 22.0 22.0 21.0 | 0,065 0,046 | 0,094 | 1492 1061 4034
PKS0237-23 | 0300630301 | 2006-01-19 26.0 26.0 25.0 | 0,255 0,36 0,913 | 6884 9714 45564
4C 06.41 0151390101 | 2003-05-18 59.0 59.0 58.0 | 0,199 0,206 | 0,623 | 11923 | 12358 72842
3C 432 0406540101 | 2006-04-29 13.0 13.0 11.0 | 0,018 0,018 | 0,065 | 231 238 1506-
3C 454 0306370201 | 2005-05-25 20.0 20.0 19.0 | 0,024 0,024 | 0,083 | 485 508 3138
PKS2351-154 | 0203240201 | 2004-12-04 67.0 67.0 64.0 | 0,0962 | 0,099 | 0,315 | 6544 6752 40904
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