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Abstract 

 The Milky Way is believed to contain 
thousands of stellar mass black hole X-ray 
binaries, but only about 50 candidates are 
known.  I discuss an examination of the 
APOGEE-2 data for X-ray sources in the 
Swift Galactic Bulge Survey region.  The 
object HD 158902 stood out as warranting 
further investigation, because it showed a 
radial velocity discrepancy between archival 
data and APOGEE-2.  I discuss my work in 
determining whether this is due to binary 
motions or other causes. 

Introduction 
I worked with APOGEE-2 data, whose primary goal was to map the chemistry and dynamics of cool stars using high resolution infrared spectroscopy. 
But this data set is big enough to be used for other purposes. I took APOGEE-2 infrared data and matched it with SWIFT and CHANDRA X-ray data. 
After doing so I found 4 matches, one of which is interesting.  This object happens to be HD158902, a very bright blue giant. Because this star is so 
bright, 7.2 magnitude, there has been multiple explorations of this object. We have 4 counts in 2000 seconds with Chandra (see Jonker et al. 2014) and 
4 counts in 120 seconds with Swift (Bahramian et al, from the Swift Galactic Bulge Survey project). Using Poisson statistics there's about a 1 in 10,000 
chance of getting that much variability between X-ray detections. This makes it most likely for accretion since there isn’t much variability in detections 
from stellar wind X-rays. We also get the count rate to read  a flux of 10^-12 erg/sec/cm^2. From Gaia we can calculate the distance to be about 1.55 
kpc, that gives 3*10^32 erg/sec at the bright epoch, and 1.7*10^31 at the faint end. What makes this interesting is the radial velocity (see Zentelis  
1983)  is -45.7km/s, while the new data from APOGEE-2 shows a velocity closer to +10km/s. Using various methods we were also able to calculate an 
approximate radius and velocity. Because of the X-ray luminosity we can assume the star is not Roche Lobe filling, so the orbit is probably significantly 
more than 6 days and thus wind fed.  
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v_giant = 33 km/sec (P/6 days)^(-1/3) for a 1.4 solar 
mass neutron star and 10 solar mass bright giant. 

v_giant = 160 km/sec (P/6 days)^(-1/3) for a 10 solar 
mass black hole and a 10 solar mass bright giant.  
 

Conclusion 

In conclusion, the data from APOGEE-2 
suggests a significant change in radial velocity. 
To follow up, we will use the ESO archive data 
to cross correlate with the multiple visits and 
calculate the radial velocity shifts. We will 
then look into crossing out the idea this is a 
star-star binary system.  If needed, we will 
look into getting more data through the Gemini 
poor weather submissions.  
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SIMBAD Preliminary Results 

ADP.2017-05-19T07:30:52.028
PROG_ID: 093.D-0415(A)   PI: MARTAYAN, CHRISTOPHE

Data access policy: http://archive.eso.org/cms/eso-data-access-policy.html
 Download link: http://dataportal.eso.org/dataPortal/file/ADP.2017-05-19T07:30:52.028
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