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ABSTRACT. Current studies of extragalactic X-ray
sources using data from orbital observatory XMM-
Newton are at the front line of X-ray astronomy.
Resolution capacity of the observatory instruments
enable to detect separate X-ray sources in the close
galaxies. In this study we used data from recently
published 4XMM-DR9 catalog. This catalog contains
550124 unique sources covering 2,85% of the sky. The
main type of extended extragalactic X-ray source is
hot halo of galaxy cluster. Such objects are important
for astrophysics in the tasks of revealing dark matter
distribution, galaxy formation and different cosmology
studies.

At the same time, some images of the galaxy clusters
contain small scale pointlike X-ray sources scattered
around the clusters or their halos. In many cases the
nature of such objects is not clear yet and require more
detailed studies. Furthermore, energy flux detection
threshold of such objects is limited to a great extend
not only by the instruments on board of the XMM-
Newton observatory but the natural sky background
radiation, which is at the level of 1073 Wm~2sr~! both
for XMM cameras and the sky background.

Using Hyperleda database we revealed 16 galaxy
clusters among the bright XMM sources. Images of the
two galaxy clusters demonstrate bright galaxy cores.
These clusters are galaxy group NGC 507 and Coma
cluster where nucleus of galaxy NGC 4889 was clearly
detected. We also analyzed X-ray images of 14 other
X-ray clusters but had not found AGNs there.

Out of the above mentioned 16 clusters in the 7
of them we have found 30 pointlike X-ray sources.
These sources are presumably mainly AGNs within
these clusters. From the other side, they could be also
more distant X-ray objects.

Keywords: Galaxiess’s X-ray emission, XMM-
Newton, HyperLeda, Active Galaxy Nucleus, galaxy
halo, galaxy clusters.

AHOTAIIIA. Cyuacui mociiijzKeHHs 03arajakTh-

YHUX JIZKEpeJl PEHTTeHIBCbKOIO0 BUIIPOMIHEHHS 3a I0-
IIOMOTOI0 JIAHUX, sIKi OTpUMaHi opbiTaabHOI 0bCcepBa-
Topieto XMM-Newton 3Hax01aThCsT Ha TTepeaoBiit inil
penTreniBcbkol acTporomii. Po3ninbra 3maTHiCTD MpH-
JIaJIiB 00CcepBaTOPil T03BOJISIE BUSABJISITH OKPEMI J7Kepe-
JIa, PEHTTE€HIBCHbKUX IIPOMEHIB y OJIM3bKUX IaJAKTUKAX.
Y IbpoMy JOCHTIPKEeHHI MU BUKOPUCTOBYBAJIM JIaHI He-
moaBHo omyosrikoBanoro karajgory 4XMM-DRY. Teit
KaTaJsor MicTuTh 550124 yHIKaJIBPHUX IKeped], IO 0XO-
woioTh 2,85% mneb6a. OCHOBHUM THIIOM IIPOTSKHOIO
[103arajJak THIHOrO JPKepeJia PEHTIEeHIBCHbKOTO BHIIPO-
MIHIOBaHHSI € Tapsde Iaji0 CKYIYeHHs TajakThK. Ta-
Ki 00’€KTH € BaXK/IMBUMU [IJ1si aCTPOMI3NKA B 3a1a9aX
BUSBJIEHHsT PO3IOJIIJIy TEMHOI MaTepil, yTBOPEHHS ra-
JIAKTUK Ta PI3HUX KOCMOJIOTIYHUX JOCJIJI2KEHbD.

Y Toit ke dac, JesdKi 300pakeHHsI CKYIUeHb TaJa-
KTHUK MICTATH TOYKOBI PEHTTEHIBCHKI JIZKepesia HEBEJIH-
KOrO pO3Mipy, siKi pO3CisiHi HABKOJIO CKYIT9eHb abo ix
rajo. Y 0ararbOX BHUIIQJIKAX IMPUPOJA TaKuX 00’€KTiB
me He sgcHa 1 BUMarae OLIbIN JeTaJbHUX JOCJII?KEHb.
Kpim Toro, mopir merekTyBaHHSI TIOTOKY €HEepPTil TaKuX
006’eKkTiB OOMEXKEeHUIT He TLIbKYM NMpUIagaMu Ha 60pTy
obcepBaTopil XMM-Newton, aste it mpupogauM HoHOM
BUIIPOMIHIOBaHHsT HeOa B PEHTTEHIBCHKOMY JTialla3oHi,
AKe 3HAXOAUThCH Ha piBmi 107 PBr-m2cp™! ax s
XMM kamep, Tak i g7 oy HEdA.

Bukopucrosyioun 6a3y nannx Hyperleda, mu Bussu-
s 16 CKyI4YeHb TajlaKTHK Cepejl sICKPABUX JIZKEPeJs
XMM. 3obpakeHHS JBOX CKYITYE€Hb T'aJaKTUK JIEMOH-
CTPYIOTH siCKpaBi sapa rajmaktuk. i ckymdaerss - rpy-
ma ramakTuk NGC 507 ta ckynuennst Coma, Jie si/1po
rajnakTuku NGC 4889 6yso 4irko BusiBjieHo. Mu Ta-
KOYXK IIPOAHAJI3yBAJIM PEHTIE€HIBCHKI 300parKeHHsI 1H-
X PEHTreHiBChbKUX Kiacrepis mpore AL ram ne Gy-
JIO 3HAJICHO.

Cepen 16 3rajanux BUIE CKyO49eHb y 7 MH
sHaitmmim 30 TOYKOBHX JIKepesl PEeHTTE€HIBCHKOI'O
BunpominoBanus. i jkepesa, iMOBIpHO, B OCHOBHO-
My € AGN B Mexkax Iux KJjacrepiB. 3 IHIOro GOKY,
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Table 1: Counts of discrete sources in X-ray clusters

N BCG Sources
1 | 6dFGS gJ034253.0-533753 0
2 ESO 156-8 1
3 ESO 383-76 0
4 ESO 444-46 0
5 ESO 444-76 0
6 M 87 1
7 NGC 507 9
8 NGC 708 6
9 NGC 1129 0
10 NGC 1650 2
11 NGC 3311 6
12 NGC 4696 0
13 NGC 4756 5
14 NGC 4761 0
15 NGC 4889 0
16 NGC 5044 0

TaKi TOYKOBi JizKepesa MOXKYTb OyTH TaKoK 1 Ol
BiJJIaJIEHUMU PEHTIEHIBCHbKUME 00’ €KTaMIU.

Kuaro4uoBi cioBa: Penrreniscbke BUIIPOMiHEHHS
ranaktuk, XMM-Newton, HyperLeda, Axrusni siapa
rajakTuK, [aJakTHIHe Tajio, raJakTUYIHI KJIacTepu.

1. Introduction

X-Ray observations are of a great importance for
extragalactic astronomy. A number of different active
objects could be currently detected only in X-ray band.
During decades of X-Ray observations using orbital
observatory XMM-Newton there was established a
large data base which is continuously updated and
accessible e.g. through Hyperleda database. Recently
made available version 4XMM-DR9 (Webb et al., 2020)
contains more than 500 thousand sources.

Most of X-ray emitting galaxies are more likely
to have AGNs (Tugay & Vasylenko, 2011), but this
statement should be verified. Galaxy clusters are
another type of extragalactic X-ray sources and at
the same time are important tracers of large-scale
structure of the universe. Main morphology features
of LSS may be characterized by filaments (Tempel,
2013; Tugay, 2014) but the clusters are much more
visible especially in X-ray band. Possible coorelation
of X-ray clusters orientation with LSS features was
considered in (Tugay et al., 2016). For complex LSS
studies both optical and X-ray observations are needed
as well as data on peculiar motions of the galaxies
to a maximum possible sample size (Parnovsky &
Tugay, 2005). In the scope of this study the aim of
this paper was to analyze X-ray clusters and search
for point-like sources in them. Later we are going to
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Fig. 1: NGC4756 and 5 detected point-like X-ray
sources

study much more faint X-ray extragalactic sources
and compare them with the sources found in this paper.

2. Methodology

XMM-Newton observatory is definitely the best faci-
lity to study large samples of X-ray sources. It holds
on board three European Photon Imaging cameras
(MOS1, MOS2 and PN) capable to obtain images,
spectra and lightcurves of the studied objects. MOS1
and MOS2 cameras are suitably designed to build
images so in this study we selected their data. Detecti-
on energy interval of MOS cameras is in the range
of 0.2 keV to 12 keV. To select bright X-ray clusters
we used Xgal sample of extragalactic X-ray sources
(Tugay, 2014). All sources with Fx >10"13Wm=2sr~!
were identified with Simbad data base'. 16 clusters
were found with at least one X-ray galaxy inside.
For data and image processing software we used fits
viewer available from NASA High Energy Astrophysics
Science Archive Research Center?. The list of our
sample is presented at Table 1. We refer to each cluster
by its brightest galaxy (BCG).

3. Results

Images analysis revealed a number of the point-like
sources in a relative angular proximity to the known
and reliably identified X-ray sources and their X-ray
environment. Such a distance in analysed sample is
nearly up to the size of 10’ which corresponds to radius

Thttp://simbad.u-strasbg.fr/simbad/
2https://heasarc.gsfc.nasa.gov/docs /software/ ftools/fv/
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Fig. 2: NGC3311 and 6 detected point-like X-Ray
sources
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Fig. 3: NGC708 and 5 detected point-like X-ray sources

of the largest X-ray haloes. Some examples of the
detected point-like sources are presented on Figs. 1 to
3. Numbers of detected sources around each BCG are
given in Table 1. Detected point-like X-Ray sources
coordinates are given in the Table 2.

4. Conclusion

Performed study of the currently available data
enabled to reveal 30 point like X-ray objects around 7
NGC and ESO catalogue objects. Further studies of
their nature and properties will be useful for models
of galaxy evolution.

Table 2: Coordinates of discrete sources in X-ray

clusters

N BCG RA DEC

1 | ESO 156-8 | 3h41m44.20s | -53:42:19.46
2 M 87 12h30mb58.47s | 12:11:21.96
3 NGC 507 1h23m11.70s | 33:27:48.86
4 NGC 507 1h23m24.98s 33:25:24.82
5 NGC 507 1h23m44.86s | 33:26:08.52
6 NGC 507 1h23mb4.67s | 33:23:39.22
7 NGC 507 1h22m58.52s | 33:22:47.18
8 NGC 507 1h23m10.95s | 33:19:45.88
9 NGC 507 1h23m06.30s | 33:19:32.86
10 | NGC 507 1h23m07.09s | 33:19:23.33
11 | NGC 507 1h23m10.99s | 33:10:51.15
12 | NGC 708 1h53m12.59s 36:12:16.36
13 | NGC 708 1h53m07.63s | 36:12:25.44
14 | NGC 708 1h52m39.13s 36:12:31.65
15 | NGC 708 1h52m39.13s | 36:07:22.70
16 | NGC 708 1h52m22.30s | 36:06:46.64
17 | NGC 708 1h52m31.96s | 36:05:13.71
18 | NGC 1650 | 4h45m11.45s | -15:46:08.04
19 | NGC 1650 | 4h44m52.06s | -15:48:01.20
20 | NGC 3311 | 10h36m45.29s | -27:25:54.45
21 | NGC 3311 | 10h36m59.29s | -27:30:34.85
22 | NGC 3311 | 10h37m02.15s | -27:33:50.38
23 | NGC 3311 | 10h36m25.70s | -27:37:26.24
24 | NGC 3311 | 10h36m26.57s | -27:38:21.70
25 | NGC 3311 | 10h36m16.02s | -27:39:46.20
26 | NGC 4756 | 12h52m48.39s | -15:26:26.79
27 | NGC 4756 | 12h52m45.18s | -15:25:17.28
28 | NGC 4756 | 12h52m41.13s | -15:26:06.48
29 | NGC 4756 | 12h52m32.08s | -15:26:42.14
30 | NGC 4756 | 12h52m33.02s | -15:30:55.24
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