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The present work aims to study the previously unstudied Ultraluminous X-ray sources (ULXs) in the galaxy NGC 3585
at its various epochs of Chandra observation. We report here the detection of two new ULXs viz. CXOUJ111306.0-
264825 (X-1) and CXOUJ111325.3-264732 (X-2) with their bolometric luminosity > 1039erg s−1 in its various Chandra
observations. X-1 was found to be a spectrally hard ULX in both the epochs where it was detected. However in the
ULX, X-2, a slight hardening of the spectra was observed within a period of 17 years. Assuming isotropic emission and
explained by disk blackbody model, the spectrally softer epoch of X-2 with an inner disk temperature, kTin ∼ 0.79 keV
and bolometric luminosity ∼ 2.51× 1039erg s−1 implies for X-2 to be powered by a compact object, necessarily a black
hole of mass, MBH ∼ 44.85+82.11

−25.92M⊙ accreting at ∼ 0.42 times the Eddington limit. The Lightcurve of X-1 and X-2
binned at 500s, 1ks, 2ks and 4ks has shown no signature of short-term variability in both the ULXs in kilo-seconds time
scales. Overall, both the detected ULXs seem to be almost static sources both in long-term (years) as well as short-term
(kilo-seconds) time scales with the presently available Chandra Observations.
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1. INTRODUCTION

Ultraluminous X-ray sources (ULXs) are defined as point-like, non nuclear X-ray sources with an X-ray
luminosity exceeding the Eddington limit for a 20 M⊙ black hole (BH) [1]. ULXs have X-ray luminosity
≥ 1039 erg s−1, which may even rise upto 1042 erg s−1 in the 0.5-10.0 keV energy range. In early days, these
X-ray sources detected in the external galaxies with isotropic luminosities ≥ 1039 erg s−1 were unclear and
they were thought to be - underluminous accreting supermassive black holes (SMBH) or overluminous X-ray
binaries (XRBs) located near the galactic nucleus, or rather a totally new class of astrophysical object [2]. The
first such individual luminous X-ray sources were detected in nearby external spiral galaxies by the Einstein
satellite in the 0.3 - 4.0 keV energy range [3]. Since their first discovery with the Einstein Observatory [4],
ULX remained mysterious object for more than two decades. The mass accretion rate in ULXs and also the
mass of the compact object harbored by ULXs have been controversial, and still it is in debate. However recent
observations with Chandra, XMM-Newton, NuSTAR etc. have given clear visions of these sources by detecting
many of its kind. Now many ULXs, above 1800 in numbers, have been detected and its population is also well
studied [5, 6, 7, 8, 9, 10].

Various models came up to explain the high luminosities of ULXs, such as - (i) Super-Eddington accretion
onto stellar mass blackholes with mass, MBH ≈ 10M⊙ [11, 12], (ii) sub-Eddington accretion on to Intermediate
mass blackholes with masses, MBH ∼ 102 − 105 M⊙ [13, 14] and (iii) relativistic and geometric beaming from
an anisotropic super-critical accretor [15, 16].

In its early days, ULXs were considered to be extragalactic X-ray binaries (XRBs) with stellar-mass black
hole (BH) accretors [17] like the XRBs observed in our own galaxy. From their spectral and variability studies,
they were suggested to be accreting compact objects in binary systems. Later again, ASCA X-ray spectral
studies of many ULXs gave the evidence that they display the characteristics of accreting blackholes. ULX
spectra are now studied more precisely by using high quality data from various missions such as that of XMM-
Newton, NuSTAR, also data from the very high resolution detectors of Chandra etc.. Advanced studies of
ULX spectra and variability of individual sources indicate that some ULXs can represent different spectral
states in analogy with those observed in X-ray binaries [7]. Again in some ULXs, transitions of luminosity
were also observed such as that of XMMU J004243.6+412519 in M31 which changed from X-ray binary state
(Lx ∼ 2 × 1038erg s−1) to ultraluminous state ( Lx ∼ 1039erg s−1) and then returned to binary state [18].
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These transitions suggest that ULXs can also be an ultraluminous state of accreting compact objects like XRBs.
Also in many ULXs, spectral state transitions between two spectral states have been reported such as that in
NGC 1313 X-1 [19] and in NGC 247 where spectral state transition occur from soft ULX to super-soft ULX in
the brightest ULX source [20]. All these clearly points towards some ULXs being quite closely related to black
hole binaries. If ULX sources are indeed accreting compact objects, then their very high luminosity should favor
them to harbor massive (stellar mass) black holes. Afterwards, many future works have given the evidence for
these ULXs to be powered by accretion on to stellar mass black holes, such as that of Avdan et al.(2016) [21] who
studied X-ray and optical properties of the ULX, X-6, in the nearby galaxy NGC 4258 (M106). They reported
that the compact object in this ULX is most likely a stellar-mass black hole. Singha and Devi (2017)[22] studied
the spectra of the ULXs in NGC 5643 and NGC 7457 and reported that some ULXs were found to be accreting
at a sub-Eddington rate and some ULXs were accreting at super-Eddington rate on to stellar mass BHs. They
also studied seven ULXs in NGC 2276 and they suggested that the compact objects associated with these seven
sources are in the stellar mass BH range [23].

Although the high luminosity of some ULXs were well explained by stellar mass black holes, some ULXs
which are very luminous, having luminosities above 1041 erg s−1, could not be explained by super-Eddington
accretion onto stellar mass black holes. Indeed, they require black hole mass greater than the stellar mass to
explain their high luminosities. Black holes having mass range, MBH ∼ 102 − 104 M⊙ are called intermediate-
mass black holes ( IMBHs) and it express the missing component of the black hole mass spectrum in the gap
between those of stellar mass black holes found in Galactic X-ray binaries and those associated with active
galactic nuclei (AGN ), MBH ∼ 106 − 109M⊙ [24]. Farrell et al (2009) [25] discovered the most luminous hyper
luminous X-ray source (HLX), HLX-1, in the spiral galaxy ESO 243-49 having peak luminosity of the order of
1042 erg s−1. Their analysis suggest that HLX-1 harbour black hole with mass, M, 3000 M⊙ < M < 105 M⊙
which is the range of IMBHs. The review of Miller & Colbert (2004)[26] and Miller (2005)[27] discussed various
arguements regarding the evidence for IMBHs in ULXs. Many other bright ULXs such as M82 X-1 [28, 29], M51
ULX-7 [30] and NGC 2276–3c [31] also give evidence for ULXs harboring IMBHs. Many other such HLXs with
bolometric luminosity greater than 1041 erg s−1 such as the HLXs reported in Singha and Devi (2019)[14] highly
points towards these extremely luminous X-ray sources to be powered by accretion on to IMBH. Sanatombi et
al. (2023)[32] reported the super-soft ULX, CXOUJ132943.3+471135, in the galaxy M51 to harbor a black hole
with mass ∼ 104M⊙ where they have also reported that even with extreme beaming case, the mass of the black
hole harbored by this source is ∼ 103M⊙.

Another breakthrough discovery for ULX model is the ULX pulsar. Pulsations are recently detected in
many ULXs, so they are also sometimes modelled as an accreting system in which the compact object is a
neutron star with mass ∼ 1 - 2 M⊙ , accreting at extreme super-Eddington rates. NuSTAR observations of
the starburst galaxy M82 reported the first ULX pulsations [33], later on many other ULXs were confirmed
to present pulsations [34, 35, 36, 37]. Doroshenko et al.(2020)[38] reported the first Galactic pulsating ULX -
Swift J0243.6+6124. King et al. (2023)[16] has reported for a kind of recently reported system in which
some high mass X-ray binaries (HMXBs) ocassionally becomes ULXs like the system A0538-66. Here, they
pointed out that a normal Be X-ray Binary which is a HMXB, makes regular transitions between normal Be
X-ray binary states to PULXs and back again. These Be X-ray binaries in their PULXs states have very high
super-Eddington accretions even though they behave as normal Be X-ray systems when it is in its usual Be
X-ray binary state. Thus, in recent years, deep X-ray studies of ULXs have shown that the ULX population is
dominated by supercritical accretors which may be either a stellar mass BH or a neutron star. However, the ULX
population appears to remain heterogeneous with some candidate Intermediate mass black hole (IMBH) also.

In this paper, we present the spectral study of the non-nuclear X-ray point sources in NGC 3585 from all
its available Chandra observations. The NGC 3585 group is known to include NGC 3585 itself, which is an
E6 galaxy and the brightest galaxy in the group [39]. NGC 3585 has not been studied extensively in X-rays.
In this work, we also investigate for any signature of kiloseconds variability of the sources detected. Also, we
have investigated for any long term variability of the point sources at the available different epochs of Chandra
observation of NGC 3585. The distance to the galaxy, NGC 3585, is adopted to be 20 Mpc [40].

The observation and data analysis are described in Section 2. Results and discussion are presented in
Section 3 and summarized in Section 4.

2. OBSERVATION AND DATA ANALYSIS

In the present work, we have carried out spectral and timing analysis of the point sources in NGC 3585 as
detected by Chandra ACIS-S detector. NGC 3585 has been observed by Chandra ACIS-S detector five times-
first in the year 2001 (Obs ID 2078), second in the year 2008(Obs ID 9506) and then three times in the year
2018 (Obs ID 19332, Obs ID 21034, Obs ID 21035). The detail Chandra observational log of NGC 3585 is
given in Table 1. The data reduction and analysis were done using CIAO 4.14 and HEASOFT 6.30.1. For
each of the observation data sets, using acis set ardlib, observation-specific bad pixel lists were set in the ardlib
parameterfile. Figure 1 shows a three-color X-ray image of the galaxy NGC 3585 which is created by using CIAO
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Table 1. Chandra ACIS-S Observation log for NGC 3585

Galaxy Distance ObsId∗ Exposure Observation Year N(≥ 100)∗∗

(Mpc) (ks)
NGC 3585 20.0 2078 36 2001-06-03 2

9506 60 2008-03-11 1
19332 62 2018-03-13 1
21034 30 2018-03-14 -
21035 30 2018-03-15 -

∗ObsID - Chandra Observation ID ; ∗∗N-number of sources with net counts ≥ 100

tools dmcopy and dmimg2jpg. The soft X-rays with energy ≈ (0.3− 1.0keV ), medium X-rays ≈ (1.0− 2.0keV )
and hard X-rays ≈ (2.0− 8.0keV ) are represented in red, green and blue respectively. X-ray point sources were
extracted from the level 2 event lists by using the CIAO source detection tool Wavdetect. Using a combination of
CIAO tools and calibration data, the source (and background) spectrum were extracted. Spectra were grouped
and rebinned so that each bin had a minimum of 15 counts. The spectral analysis was done using spectral
fitting package XSPEC version 12.12.1, available in the Heasoft package. Sources with counts ≥ 100 are chosen
for the spectral analysis so that spectral parameters could be constrained properly while using two-parameter
model. With this criteria, we detected two new Ultraluminous X-ray sources - CXOUJ111306.0-264825 (X-1)
and CXOUJ111325.3-264732 (X-2). The spectra of the two sources are fitted in the energy range 0.3 -8.0 keV
using two empirical spectral models - the absorbed power law and an absorbed disk-blackbody. XSPEC model-
phabs was used to take into account the absorption in the spectrum. While fitting the spectra, the hydrogen
column density (nH) was generally set free to vary, however for those cases when the estimated nH was much
lower than the average Galactic value, it was frozen to the Galactic value ∼ 4.96×1020cm−2. Since the number
of counts in each sectrum was typically low, C statistics were used for the analysis. A measure of the goodness
of fit is determined by C-stat/(degrees of freedom(dof)), which should be approximately one. The intrinsic
bolometric luminosity is a good parameter for the study and identification of the ULXs, so from the model
parameters and the distance to the galaxy, the bolometric luminosity of the point sources are estimated for the
disk-blackbody model. However for power-law model, the luminosity in the 0.3-8.0 keV range are estimated.

Using the disk blackbody model, the mass of the compact object harboured by the ULXs can be indirectly
estimated. So, for ULXs at few mega parsec, to roughly estimate the black hole mass, we assume the inner-disk
radius, Rin ∼ 10 GM/c2. The inner disk radius, Rin is then computed from normalization of the disk black
body component using the distance to the source D=20 Mpc, and taking the viewing angle, cos i=0.5, and color
factor, f=1.7 [14]. Thus the mass of the compact object harbored by the corresponding ULX is estimated.

Figure 1. Three-colour X-ray image of NGC 3585 (ObsID 2078): Red represents soft X-ray emission (0.3–
1 keV), green represents medium-hard X-rays (1-2 keV) and blue denotes hard X-rays (2-8 keV). X-1 is repre-
sented by the circle in cyan and X-2 by the box in cyan.

3. RESULTS AND DISCUSSION

Two new Ultraluminous X-ray sources - CXOUJ111306.0-264825 (X-1) and CXO-UJ111325.3-264732 (X-
2) were identified whose details are tabulated in Table 2. Both the sources were estimated to have X-ray
luminosities, Lx,≥ 1039 erg s−1, probably considered both the sources to be ULX. The spectral properties of
the ULX sources as estimated by the two models are tabulated in Table 3.
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Table 2. Details of the X-ray sources

Source Source name R.A.∗ Decl.∗∗ ObsId Counts

X-1 CXOUJ111306.0-264825 +11:13:06.04 -26:48:25.34 2078 220

9506 358

X-2 CXOUJ111325.3-264732 +11:13:25.32 -26:47:31.67 2078 142

19332 124

∗R.A - in (hours, minutes and seconds); ∗∗Decl. in (degrees, arcminutes and arcseconds)

Table 3. Spectral properties of the two ULXs (X-1 and X-2)

Powerlaw Disk-blackbody

Source Obs Id. nH Γ log(Lx) Cstat/dof nH KTin log(Lx) Cstat/dof

(1022cm−2) (ergs s−1) (1022cm−2) keV (ergs s−1)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

X-1 2078 0.0496∗ 1.69+0.20
−0.18 39.44+0.06

−0.07 13.78/10 0.0496∗ 0.98+0.25
−0.23 39.69+0.07

−0.08 34.19/10

X-1 9506 0.07+0.09
−0.06 1.74+0.34

−0.24 39.50+0.05
−0.03 12.31/19 0.0496∗ 0.95+0.16

−0.16 39.69+0.04
−0.05 26.37/19

X-2 2078 0.27+0.19
−0.16 2.65+0.73

−0.63 39.46+0.34
−0.19 4.64/5 0.03+0.11

−0.03 0.79+0.26
−0.18 39.42+0.08

−0.05 6.40/5

X-2 19332 0.53+0.72
−0.48 2.17+0.97

−0.78 39.33+0.53
−0.18 5.83/4 0.07+0.48

−0.06 1.34+0.68
−0.45 39.37+0.09

−0.06 6.63/4

* Freeze to the Galactic hydrogen Column density ∼ 4.96 × 1020cm−2

Columns: (1): Source (2): Observation ID. (3): nH , equivalent hydrogen column density. (4): Γ,the powerlaw photon index. (5):(Lx),X-ray luminosity

in the 0.3 -8.0 keV energy range, (6): Cstat/Degrees of freedom. (7): nH , equivalent hydrogen column density. (8): KTin,the inner disk temperature.

(9):(Lx), bolometric X-ray luminosity. (10):Cstat/Degrees of freedom.

The observed normalized net count distribution of these sources as fitted with powerlaw model and disk
blackbody model are shown in Figure 2 and Figure 3. The detail study and findings of the the two newly
detected ULXs are discussed below.

Figure 2. Powerlaw Spectra of the two ULXs (X-1 and X-2) at different epochs
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Figure 3. Disk blackbody Spectra of the two ULXs (X-1 and X-2) at different epochs

3.1. CXOUJ111306.0-264825 (X-1)

CXOUJ111306.0-264825 (X-1) has been detected in two of the Chandra observations of NGC 3585. In the
year 2001 observation (ObsId 2078), the spectrum of X-1 is found to prefer the powerlaw model than the disk
blackbody model. In this epoch of observation, X-1 is found to be spectrally hard with a powerlaw photon
index (Γ) ∼ 1.69. However, both the models estimate the X-ray luminosity of this source to be in the ULX
range with few times 1039 erg s−1. After a period of 7 years in the year 2008 observation (ObsId 9506) also,
the spectrum of X-1 remains hard with powerlaw photon index (Γ) ∼ 1.74, while the inner disk temperature
(kTin), as explained by the disk blackbody model remains around ∼ 1 keV in both the observations. In the
later observation, both the models could well explain the spectra of X-1, but with a slight preference to the disk
blackbody model. In both the two epochs, the luminosity of X-1 is almost consistent.

The radiative mechanism of this hard ULX, X-1, may be due to inverse comptonization of soft photons
near the accretion disk. But, if we try to explain the spectra of X-1 with the disk blackbody model as being
seen to slightly prefer this model in the case of ObsID 9506, then with the assumption of isotropic emission,
the mass of the compact object harbored by this ULX is estimated to be in the stellar mass BH which is likely
accreting at sub-Eddington rate.

3.2. CXOUJ111325.3-264732 (X-2)

CXOUJ111325.3-264732 (X-2) has been detected in four Chandra observations - ObsId 2078 of the year
2001, ObsIds 19332, 21034 and 21035 of the year 2018. However the net source counts in the observations -
ObsIds 21034 and 21035 were only 57 and 38 respectively. So due to this very low counts, the spectrum could
not be fitted properly as the number of variable parameters exceeds the number of bins. Hence for the present
study, we consider the spectra of X-2 only in the two epochs of observation with ObsIds - 2078 and 19332.
The spectra of X-2 can equally be well explained by both the models in both these epochs of observations. In
the year 2001 observation, its spectra was relatively soft with an inner disk temperature, kTin ∼ 0.79 keV as
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Figure 4. Spectral state transitions in X-2

explained by the disk blackbody model, which after a period of nearly 17 years in the ObsId 19332, the spectra
becomes slightly harder with kTin ∼ 1.34 keV (Figure 4).

However, within error limits, this hardening of the spectrum within a period of 17 years is not very signifi-
cant. In both the epochs of observation, the powerlaw photon index(Γ) ≈ 2, within error limits. The luminosity
of X-2 almost remain consistent in both the epochs. With the assumption of isotropic emission and explain by
disk blackbody model, the spectral parameters of X-2 in its relatively softer state with kTin ∼ 0.79 keV and
bolometric luminosity ∼ 2.51×1039erg s−1(ObsId 2078), estimates a black hole of mass, MBH ∼ 44.85+82.11

−25.92M⊙
accreting at ∼ 0.42 times the Eddington limit.

3.3. Temporal property of the ULXs

As investigated in its various epochs of observation, the two detected ULXs were found to have no long-
term variability in their luminosity . Bachetti et al.(2014)[33] reported for a variable ULX spatially coincident
with a pulsating neutron star whose X-ray luminosity can reach upto 1.8×1040erg s−1 in the 0.3 -10 keV range.
This implies for certain variable ULXs to be neutron star candidates which are super-accretors. As such, to
check the presence of any short-term/kiloseconds variability for the two ULXs detected in the present study,
temporal analysis was carried out. The lightcurve of X-1 and X-2 binned over 0.5, 1, 2 and 4 ks for each of
the Chandra observations in which these two ULXs are detected, are shown in Figure 5 and Figure 6 respectively.

For CXOUJ111306.0-264825 (X-1), in all these time bins, the probability for the count rate being a con-
stant during the observation with ObsID 2078 is all greater than 0.045 and that in the observation with ObsID
9506 is all > 0.31. Likewise for CXOUJ111325.3-264732 (X-2) also, in all these time bins, the probability for the
count rate being a constant during the observation with ObsID 2078 is all > 0.73 and that in the observation
with ObsID 19332 is all > 0.24. For, the sources to be variable, their variability probability should be ≥ 99% or
rather the probability for their count rate being constant should be less than 0.01 (1 %), which is not so in case
of X-1 and X-2 in the present study. This clearly shows the absence of any short-term variability in kilo-seconds
time-scales in both the two newly detected ULXs- CXOUJ111306.0-264825 and CXOUJ111325.3-264732 with
the currently available Chandra data. So, it is indicative that these two ULXs in NGC 3585 is more likely to
be static sources both in long-term (years) as well as short-term (kiloseconds) scales.

However, due to limited timing capabilities of many sensitive X-ray instruments aboard X-ray satellites,
the transient nature of pulsations of many variable sources have eluded detections. So, a more detail future
work with high quality data from other missions may enable us to ascertain the real physical nature of these
two ULXs and many more such ULXs in more details.
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Figure 5. Lightcurve of CXOUJ111306.0-264825 (X-1) in its two epochs - ObsID 2078 and ObsId 9506, in
different time bins (500 s, 1000 s, 2000 s and 4000 s)
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Figure 6. Lightcurve of CXOUJ111325.3-264732 (X-2) in its two epochs - ObsID 2078 and ObsId 19332, in
different time bins (500 s, 1000 s, 2000 s and 4000 s)
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4. CONCLUSION

We present the results of spectral and timing analysis of the X-ray point sources in the galaxy NGC 3585
as observed by Chandra in different epochs. NGC 3585 is least studied in X-rays and the point sources in NGC
3585 are hardly reported. Two point sources- CXOUJ111306.0-264825 (X-1) and CXOUJ111325.3-264732 (X-2)
with net source count > 100 were detected and thus considered for the present study. The spectra of the two
sources were fitted with two empirical models - the absorbed power law and an absorbed disk black-body. The
ULX source, X-1, was observed in two Chandra observational epochs with a gap of nearly 7 years. In both the
epochs, X-1 is found to be spectrally hard with an inner disk temperature, kTin ∼ 1 keV as explained by the
disk blackbody model and a powerlaw photon index, Γ,∼ 1.69 as explained by the powerlaw model.

However in both the epochs, its bolometric luminosity was nearly constant at around 4.89× 1039erg s−1,
showing an absence of long term variability with the available Chandra data. ULX source, X-2, is being studied
here in two Chandra epochs at a gap of nearly 17 years. X-2 seem to have some sort of spectral hardening within
a period of 17 years, however this hardening of the spectrum is not very significant within error limits. In both
the epochs, X-2 also have almost nearly consistent bolometric luminosity around 2.51 × 1039erg s−1, thereby
showing no evidence of long term variability in years scale. The spectral parameters of X-2 in its relatively softer
state with kTin ∼ 0.79 keV (ObsId 2078), estimates a black hole of mass, MBH ∼ 44.85+82.11

−25.92M⊙ accreting at
sub-Eddington limit. Timing analysis of both X-1 and X-2 reveals no short-term/kilo-seconds variability in these
two ULXs. Hence with the available Chandra data, both the two detected ULXs seems to be nearly static sources
both in long-term as well as short-term scales. However, a more detail future work with high quality data from
other missions may enable us to ascertain the real physical nature of these two ULXs and many more such ULXs.
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ÑÏÅÊÒÐÀËÜÍÅ ÒÀ ×ÀÑÎÂÅ ÄÎÑËIÄÆÅÍÍß ÍÅÙÎÄÀÂÍÎ ÂÈßÂËÅÍÈÕ
ÄÆÅÐÅË ÓËÜÒÐÀÑÂIÒÎÂÎÃÎ ÐÅÍÒÃÅÍIÂÜÑÎÃÎ ÂÈÏÐÎÌIÍÞÂÀÍÍß Â NGC 3585

Ç ÂÈÊÎÐÈÑÒÀÍÍßÌ ÐIÇÍÈÕ Chandra ÑÏÎÑÒÅÐÅÆÅÍÜ
Ñ. Ðiòà Äåâia, À. Ñåíüîðèòà Äåâib, Àòði Äåøàìóõüÿa

aÀññàìñüêèé óíiâåðñèòåò, Ñië÷àð, Àññàì, Iíäiÿ
bÌàíiïóðñüêèé óíiâåðñèòåò, Êàí÷iïóð, Ìàíiïóð, Iíäiÿ

Öÿ ðîáîòà ìà¹ íà ìåòi âèâ÷èòè ðàíiøå íåâèâ÷åíi äæåðåëà óëüòðàñâiòîâîãî ðåíòãåíiâñüêîãî âèïðîìiíþâàííÿ (ULX)
ó ãàëàêòèöi NGC 3585 ó ðiçíi åïîõè ¨¨ ñïîñòåðåæåííÿ Chandra. Òóò ìè ïîâiäîìëÿ¹ìî ïðî âèÿâëåííÿ äâîõ íîâèõ ULX,
à ñàìå. CXOUJ111306.0-264825 (X-1) i CXOUJ111325.3-264732 (X-2) ç ¨õíüîþ áîëîìåòðè÷íîþ ñâiòíiñòþ > 1039 s−1

ó ðiçíèõ ñïîñòåðåæåííÿõ Chandra . Áóëî âèÿâëåíî, ùî X-1 ¹ ñïåêòðàëüíî æîðñòêèì ULX â îáèäâi åïîõè, êîëè âií
áóâ âèÿâëåíèé. Ïðîòå â ULX, X-2 ñïîñòåðiãàëîñÿ íåâåëèêå ïîñèëåííÿ ñïåêòðiâ ïðîòÿãîì 17 ðîêiâ. Ïðèïóñêàþ÷è
içîòðîïíå âèïðîìiíþâàííÿ òà ïîÿñíþþ÷è ìîäåëü ÷îðíîãî òiëà äèñêà, ñïåêòðàëüíî ì'ÿêøà åïîõà X-2 iç âíóòðiøíüîþ
òåìïåðàòóðîþ äèñêà kTin ∼ 0,79 êåÂ i áîëîìåòðè÷íîþ ñâiòíiñòþ ∼ 2, 51× 1039 s−1 îçíà÷à¹, ùî X-2 æèâèòüñÿ âiä
êîìïàêòíîãî îá'¹êòà, îáîâ'ÿçêîâî ÷îðíî¨ äiðè ç ìàñîþ MBH ∼ 44, 85+82,11

−25,92M⊙ çáiëüøó¹òüñÿ ó ∼ 0,42 ðàçè âiä ìåæi
Åääiíãòîíà. Êðèâà ñâiòëà X-1 i X-2, çãðóïîâàíà íà 500 ñ, 1 êñ, 2 òèñ. i 4 òèñ. Çàãàëîì îáèäâà âèÿâëåíi ULX ¹ ìàéæå
ñòàòè÷íèìè äæåðåëàìè ÿê ó äîâãîñòðîêîâîìó (ðîêè), òàê i â êîðîòêîñòðîêîâîìó (êiëîñåêóíäè) ÷àñîâîìó ìàñøòàái
ç íàÿâíèìè íà äàíèé ìîìåíò ñïîñòåðåæåííÿìè Chandra.
Êëþ÷îâi ñëîâà: àêðåöiÿ, àêðåàöiéíi äèñêè; ãàëàêòèêè: îêðåìi (NGC 3585); ðåíòãåíiâñüêi ïðîìåíi: áiíàðíi
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