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An ultraluminous X-ray source is an extragalactic, non-nuclear X-ray point source
having an X-ray luminosity > 10% erg s In this work, the ULXs in five nearby high star-forming
galaxies were studied (D < 60 Mpc) using the data obtained from the data archive of the Chandra X-
ray telescope. The results indicated that 54 discrete X-ray sources that were detected. By calculating
the flux and luminosity of each source, there were 31 sources that could be identified as ULXs. Given
that the total star formation rate (SFR) of five sample galaxies was 116 Solar mass per year, the ULX
detection rate is ~0.27 ULXs per unit star formation rate of one Solar mass per year and this rate was
~ 7.5 times lower than expected from a normal galaxy study. Furthermore, considering the total X-ray
luminosity of the detected X-ray sources, it found that in most galaxy sample, i.e., NGC 7552, IC
5179, NGC 838 and NGC 5653, exhibited a lack of X-ray luminosity by ~ 38 — 77%, compared to the
predicted value from a normal galaxy study. However, for the galaxy Arp 299, no deficit of total X-ray
luminosity was observed, probably because Arp 299 is merging galaxy and has a complex structure
leading to the confusion of the detection and identification of the sources. The researcher
argued that the main cause of this deficit in the number of ULXs and integrated X-ray luminosities
might be because of a highly dense column of gas and dust in star-forming regions obscuring the

number of ULXs and also absorbing the partial X-ray photons.
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1.2.2 N92UAUNITFINNIA (Mass accretion)
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c A BMINANNLIIET (c = 3 x 108 LUATFABIUN)
2 AR ANNENIAALIAIAAULNIAAN WA (m)

K A AnAsTuaNnEnwd (Boltzmann constant)
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(k = 1.380 x 10723 /K)
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(Wien's displacement constant) (b = 2.897 x 10~ 3km)
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2.2 ﬂﬁ‘ﬁﬂgmﬁ‘tﬁﬂimﬁgﬂw?ﬂ (Photoelectric effect)
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MNAAUNNIANNIZNUATUALAANANANIYL E = hv HINNIINANIUE AU idN9asna s

v

WAZALANATRL (Binding energy) i@ h ARANAINIBINASA (Planck’s constant HANUNAL
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Energy
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AN : Done C., 2010 ,ArXiv e-prints,http://etheses.dur.ac.uk/11266/1/thesis_

submitted.pdf
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2.3 AR9INI99INNIRNTANIAAADILBARIAY (Eddington accretion rate)
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2.4 NSANHNNANULRAINILASIRLANTNNNIAIADIRINEILA

o
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mmmqqﬂ‘}:‘?(stellar mass : M) ANNATAL @ 8U T UaNNNITANNANAUSITUINERIINTAD

Aagasntagnifia dduniidedesadnarasasdansluduiadiend (L9%) (X-ray/SFR
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3.1 N191AANABENNANGIANG
¥ o 1 o al s o dl o = a o d”

fayan1sdananisallutuisdiandrasnisnananaziinisAnun luanuddaiiag
o A % v . 1 dl ¥ o rdl a)\
YMASAUAUNIAINF ULRYA Chandra Data Archive' @ailugnuteyanisdunnnisaiinie
Tidntedagansdananisnilalaansatiaduaisisuy Inadaganisdananisaigids
A [ = ¥ o rdl o c Y v cor a o
wanuinsAniudeyanisdananisaingndsnanisalraanaesinimesmizadiend
uns Tneld detector ACIS-S (Advanced CCD Imaging Spectrometer) Nszaiziaanlunng
o ey 1 o : ac a A ~a o A o = Y o
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HnAsdedadnegeluguiidaunsenannlugnuddeaag Lehmer et al. (2010) N19UIU

SD._

5 AN9149N7 Aakdnalun127199 1 InA19nsusnAaNNIANHIAR AN3NANT Arp 299 dailu

n3N1siefareIAniialulngangalungusaetinaes Lehmer et al.
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o al

(2010) WAZWUAIMNALAWIUNITHENLEZLUAINIHATIALONT MBI WA U

Anastasopoulou et al. (2016) Judau1e9 4 A1319NINMARAZIRBNAINANT19NINaE INAIL
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1 http://cda.harvard.edu/chaser/mainEntry
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(Active Galatic Nuclei) wiaanANduauluniIsuenweasuuaan1iianbeiwn ans19ns NGC

7552 , @1314N9 IC 5179 , 131403 NGC 838 warm13nans NGC 5653

3.2 NMsipsaNTayanIsAANANIS (Data reduction)

iHasanndayanisiiuidnsuiudeyanlaainnisdunanisailnenss (RAW

data) Rsdaevinnsslilsaadedaya (Reprocessing data) tNavinnswsizandayanaun lld

1
1 o o

lun139Asnzid Tngazsinnisannaudayanisdanmanisal (Data reduction) HugAAIAS

q

1
o 1

chandra_repro GRIBIRS! h0 Ardveaelu Chandra Interactive Analysis of Observations
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(CIAO)? MvinsnusaniulndanaLLdu (Calibration file) afiuaignaasginsnl gnA 4
FaNan29911N178519 M0 d bad pixel Lazn1N1TARLNTA (Grade) 189 naURRNUWTTH A

TneTWmaunldinulalngassiasdl grades=0, 2, 3, 4, 6 uazatlu status = 0 TeazlAaanun
Wulnddayandiunisa@andu (Event level-2 file) At lnadeyaithlfndeyadouni
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u

waztiaeiiundnrevnAedy + 30 tneldmnAda deflare e liila lanisdaunmanisnin
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dayanldauls (Good time interval : GTI) Tunsinlidnsziuasiall a1319% 2 uans
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z http://cxc.harvard.edu/ciao/index.html
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R,, ellipse parameters

o D N
AN9IANT RA DEC a b P A - H SFR
o (Mpc) (10%%cm?) (Mgyr™)
M @ © (arcmin) (arcmin) (deg) ) ®) 9)
(4) (5) (6)

NGC 7552  23:16:11 -42:35:05 2.21 1.30 95 21.6 1.95 9.5
IC 5179 22:16:09  -36:50:37 1.48 0.56 55 47.2 1.16 13.5
Arp 299 11:28:30 +58:34:10 1.42 1.25 28 48.2 1.05 73.2
NGC 838 02:09:39 -10:08:46 0.62 0.43 95 50.8 2.23 8.5

NGC 5653 14:30:10 +31:12:56 0.76 0.70 75 55.5 1.20 11.0

7
£

waneug dayanugIuedn1manINian1sAnm (§1989anm19199 1 289911398989 Lehmer et al., 2010)
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o ool A o o oal . . S ] o o~ a A o oal !
ARANUN 1: TAATITIANT ARANUN 2 : A1 Right Ascension Annendudalug wa waziunn paauiiin 3: A0

Declination #vuagifluesdn atlnn uarialnn Aadnn 4-6 :W19HHaF R, region 10IUAAEAIIIANIT

UsznauAaaA semimajor axis , A1 semiminor axis WAZANNNAIUULY (position angle) ANNANAL ABRNUT 7 ;

28¥19289A1314N7 ARANIT 8 : AN Galactic column density ABANIT 9 : A1ERIINI9TIRFATBIANGNHTA

v

51974 2 Fayan194uNANIIRILeIA1IIANINTIINIANEN

SULAZIATIBNIN srelzingn’
. PHELA ) o
AN3IANT y 3 nnsdaneniTod nsfanNmNInigma
NN38UNANTTES
(UT) (ks)
NGC 7552 21675 2018/08/24, 00:12 64.22
IC 5179 10392 2009/06/21, 13:50 11.96
Arp 299 15077 2013/03/13, 21:55 51.63
NGC 838 10394 2008/11/23, 09:03 13.57
NGC 5653 10396 2009/04/11, 05:45 16.01

nNBLUG srazinain1sdananisainiuaendsinnisiadayaninissunaugelaaisdnundsneaiinasn (g

Hiada 3.2)
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¥ 1 1
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IC5179

NGC 838
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NGC 5653
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ALsznau 13 (Fla) ANHEUENUALLLILATBIAITIANT (JTATND) WASANLULIUDY

1 o a o al o aa A n:i ' o
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dl 1 o a o a rdl o Y dl 1 o a dld
Weagarnuunadiniiassdendnasoansluiaden 3.3 anaiduunasn1iang
o o o K ¥ o al/ d; a
AN UTLLUUAENE (Extended source) Q’J@E}@ﬂmmﬂmmm srcextent LWANANTUNAUNA
dsngresmainuiiaiv@iendiietiinsauinauivaunaresunasniiiniasnndeaiy
Waridun13nszanaqm (Point spread function) 1asnaadingnsselduns tneldAana Z (Z-
test) Tun1sufsaumeuierinnisszyszinnaesumasniiinfdendinudnduimaeniia

o a g o - P o A o sl A o
NALDNDNN NEUSULLA (Point like source) VIR ULAaIN AT AL NTNNA NS ALNE

(extended source) FNANNIT

__Is—-pP|
o

x 1.96 (3-1)

A A 1 aa
LA V4 AR AARER z-test
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S Ae  adsngredunasniiailiainnisAuaniieagarda srcextent
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. dgl/ Ao 9 o [ o [ ~ | o d? a o d’l o 1
spread function) TN LA wansae N0 ldlananuadngn1u Ineluanudss daznnvun 19
X 4
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4.2.4 a1319n7 NGC 838
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4.2.5 a1319n3 NGC 5653
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F11979 N (1) ANANdLarANAIdesad e nasuaInIiln N Alendnaiuisnszy e lunnsans

NGC 7552 Jista9naddnis 0.5 — 8.0 Niaasanmsailaas

WUAINLIA

(a)

Net rate
(0.5-8.0 keV)

x10° cs”

(b)

Net flux
(0.5-8.0 keV)

x 10™ ergs’cm?

(c)

Net model flux

(0.5-8.0 keV)

x 10™ ergs’cm?

(d)

Net lux
(0.5-8.0 keV)

x 10* ergs™

(e)

Net model lux

(0.5-8.0 keV)

x 10% ergs-1

(f)
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F11379 N (s18) AMNANduarindidedaderesuaeniinfdendnaiunsnszy e lunnsans

NGC 7552 ltnanaddnis 0.5 — 8.0 nlaaanmnsaulaas

Net rate Net flux Net model flux Net lux Net model lux
unaanLiln (0.5-8.0 keV) (0.5-8.0 keV) (0.5-8.0 keV) (0.5-8.0 keV) (0.5-8.0 keV)
(a) x 10° ¢s” x 10™ ergs’cm? x 10™ ergs’cm? x 10% ergs” x 10% ergst
(b) (©) (d) (e) (0
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AN9714N7 IC 5179 Mstaanaddnis 0.5 — 8.0 Nlaaranasaulaas

Net rate Net flux Net model flux Net lux Net model lux
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AN91aNT Arp 299 TD9WaI91 0.5 — 8.0 Aladanmsaulaas
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Net rate
(0.5-8.0 keV)

x 10° ¢s”

(b)

Net flux
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x 10™ ergs’cm?
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Net model flux
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x 10% ergs”

(e)

Net model lux
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x 10% ergsf1

(f)

10

11

12

13

14

15

16

17

18

19

20

21

1.615%5323
8.28615729
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F11979 A (5i9) AANduazINAIdasadtrasunasnlinfdendnaiuisnsyylaly

AN91aNT Arp 299 TD9WaI91 0.5 — 8.0 Aladanmsaulaas

Net rate Net flux Net model flux Net lux Net model lux
unaanLiln (0.5-8.0 keV) (0.5-8.0 keV) (0.5-8.0 keV) (0.5-8.0 keV) (0.5-8.0 keV)
(a) x 10° ¢s” x 10™ ergs’cm? x 10™ ergs’cm? x 10% ergs” x 10% ergst
(b) (©) (d) (e) (0
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23 0.523%3210 040213151 0.431%3172 1.1151327 1.196193%7
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F11999 9 ANANGLATINAEead eIl fsdendnainnsnazylaluansdns

NGC 838 lutnanadinis 0.5 — 8.0 Alaasanmsauias

Net rate Net flux Net model flux Net lux Net model lux
unaanLiln (0.5-8.0 keV) (0.5-8.0 keV) (0.5-8.0 keV) (0.5-8.0 keV) (0.5-8.0 keV)
(a) x 10° ¢s” x 10™ ergs’cm? x 10™ ergs’cm? x 10% ergs” x 10% ergst
(b) (c) (d) (e) (f)
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NGC 5653 Jtnanaddnis 0.5 — 8.0 nlaavanmnsaulaas

Net rate Net flux Net model flux Net lux Net model lux
unaanLiln (0.5-8.0 keV) (0.5-8.0 keV) (0.5-8.0 keV) (0.5-8.0 keV) (0.5-8.0 keV)
(a) x 10° ¢s” x 10™ ergs'1cm'2 x 10™ ergs%m'2 x 10% ergsf1 x 10% ergs’1
(b) (c) (d) (e) (f)
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