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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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ESTIMATION OF THE COMBINATION OF SOME COSMOLOGICAL PARAMETERS 
FROM LARGE-SCALE MOTION OF RFGC GALAXIES 

A constrain on the combination of cosmological parameters m and 8 is obtained from the peculiar motion of RFGC galaxies. We find the 

estimation 0.050.873.0/ 8
35.0

m
.

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 , 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  = 1.59±0.04, high-energy cut-off EC = 77 keV, reflection 
parameter R=3.2 and column density of the absorbing material NH = 4.2*10

21
 cm

-2
. 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. MM-Newton public archive contains the observational data about 14 radio-loud quasars from PKS and 
Veron-Veron catalogs cross-correlation performed by Laurent-Mühleisen 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
0206350101

2000-03-19
2005-03-20

42.5
80

42.5
80

45.4
80

0,256
0.287

0,256
0.30

0,796
1.77

10245
22999

15348
23983

65239
141944

PKS1406-076
0151590101
0151590201

2003-07-05
2003-08-10

23
14

23
13

20
12

0.059
0.084

0.063
0.095

0.099
0.136

1352
1170

1458
1270

1985
1580

PKS1830-211
0204580201
0204580401
0204580301

2004-03-10
2004-04-05
2004-03-24

30.0
30.1
31.0

30.0
30.1
31.0

29.9
30.0
30.0

0,629
0,627
0,581

0,62
0,622
0,572

1,337
1,723
1,459

19485
20053
18576

19226
19895
18313

78860
105088
88982

PKS2126-158 0103060101 2001-05-01  22 22 18 0.989 1.004 5.456 21100 22189 98204 
PKS2149-306 0103060401 2001-05-01 24.0 24.0 21.0 0,594 0,634 2,121 14837 15851 93305 

PMN0525-
3343

0149501201
0149500601
0050150101
0149501001
0149500701
0149500901
0149500801
0050150301

2003-08-08
2003-04-06
2001-02-11
2003-03-25
2003-02-24
2003-03-16
2003-03-06
2001-09-15

12.0
11
13
11
11
11
13
28

12.0
11
13
11
11
11
13
27

10.0
10
11.5
9
10
10
12
25

0,117
0.129
0.108
0.143
0.134
0.139
0.14
0.24

0,121
0.14
0.109
0.144
0.132
0.145
0.137
0.126

0,281
0.798
0.833
0.965
0.809
0.859
0.812
0.397

1523
1422
1402
1574
1478
1533
1823
6718

1571
1539
1421
1587
1453
1600
1775
3392

6174
7984
9574
8682
8086
8594
9744
9936

RXJ1028.6-
0844

0093160101
0153290101

2001-11-23
2003-06-13

7.0
43.0

7.0
43.0

4.0
41.0

0,1
0,08

0,114
0,108

0,348
0,209

802
3728

908
4741

3749
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 

© Fedorova E., 2015


