An upper limit on the black hole mass for optically dark
X-ray bright sources in nearby galaxies
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____ CONCLUSIONS

These optically dark X-ray sources cannot be
foreground stars and are highly unlikely to be
background AGNSs.

The non-detection of optical emission impose an
upper limit on the black hole mass M,. For ten

sources M, < 10,000M_ and for one of the bright
ULX sources in NGC 4486,

TABLE 1:
Sample Galaxy Properties

Compact, off-nuclear X-ray point sources in nearby galaxies,
with luminosities 103°-10% ergs s! are referred as Ultra-
luminous X-ray sources (ULXs).

Galaxy Distance (Mpc) Ny Ny

NGC 1399 18.3 26
NGC 4649 16.6 12
NGC 4697 11.8
NGC 1291 8.9
NGC 4365 20.9
NGC 1316 17.0
NGC 4125 242
NGC 3379 11.1
NGC 4374 17.4
NGC 4486 15.8
NGC 4472 15.9
NGC 1407 17.6
NGC 4552 15.9

The observed Iluminosities of ULX sources exceeds the
Eddington limit for a 10M_ black hole. Since ULXs are off-

nuclear sources, their masses must be < 10°M_from dynamical
friction arguments [1].
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OBSERVATIONS AND DATA REDUCTION

»\We selected a sample of 13 galaxies from Devi et al. [2] and Swartz et
al. [3] (See Table 1). The Optical study was carried out using the
Advanced Camera Survey (ACS) and Wide Field Planetary Camera 2 -
(WFPC2) that are available in the HST data archive. Galaxy

TABLE 2:
The Upper limit of Black hole Mass of Ten Optically Dark X-ray Sources

R.A(J2000) Decl ( J2000) log Ly HST Filter F, % 10790 Fx/Fp M (M=)

»Most of the optical sources are too faint to be detected against the
dominant galaxy light that fills most of the HST images. To enhance the
contrast, and aid in the detection of point sources in the image, the
galaxy light was modelled based on the isophotes obtained using the
ellipse task in IRAF/STSDAS software.

®»The residual image was obtained by subtracting the model image from
the observed galaxy image. The object extraction was done on the
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residual image using SEXTRACTOR with a threshold level of 3 sigma. ~0.11
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sources to the optical sources in the SEXTRACTOR catalog.

RESULTS
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Fig 1 : The HST image of the first six X-ray sources listed in the table 2. Overlaid are 1” and 3” circles centered on the shifted
Chandra positions. The plus sign marks the original Chandra positions. Note that for four of the images, there are no optical
sources even within 3” of the X-ray position.
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