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Introduction 
 
● X-ray binaries are rather common Galactic X-ray objects 

and about 300 sources are catalogued [1]. At gamma-ray 
energies,  LS5039 [2], LSI+61° 303 [3], PSR 1259-63/
LS2883 [4], Cyg X-1 [5], Cyg X-3 [6], and recently 1FGL 
J1018.6-5856 [7] have been reported to emit gamma-rays 
of GeV and/or TeV energies which are modulated in their 
orbital periods. 

● Thus a new category of gamma-ray binaries is emerging, 

but their emission mechanism is not understood well. It is 
clear that we need more samples for the detailed study of 
these objects. 

● In this study, gamma-ray emissions from some other well-

known X-ray binaries have been searched for using the  
Fermi-LAT data in the GeV energy range. 

Analysis 
 
In the table below are listed four objects analyzed in this 
study. Fermi-LAT archival data were extracted from Fermi Sci-
ence Support Center and analyzed using tools provided by 
FSSC (Fermi Science Tools v9r17p0). Energy ranges used in 

the present analysis are from 200 MeV to 100 GeV. Only dif-
fuse class events detected at zenith angles smaller than 105° 
were used for analysis, assuming 'P6_V3_DIFFUSE' instru-

ment response function along with the standard analysis pipe-
line suggested by FSSC. Significance of gamma-ray signal has 
been estimated by maximum likelihood method with a help of 
the gtlike program (we used it in the binned mode) included 

in the tools. The data periods are more than two years as 
shown in the Table. 

Results 
 
200MeV-10GeV 

gamma-ray 

countmap for Sco 

X-1.  No  signifi-

cant  excess  is 

seen,  and  95% 

C.L. upper limit is 
1.0310-9cm-2s-1. 

 

 

 

 

 

 
 

 

200MeV-10GeV 

gamma-ray 

countmap for Cen 

X-1. No significant 

excess  is  seen, 

and  95%  C.L. 

upper limit is 4.28
10-9cm-2s-1. 

Results (cont.) 
 
200MeV-10GeV 
gamma-ray 

countmap  for 

Vela  X-1.  No 

significant excess 

is seen, and 95% 

C.L.  upper  limit 
is  2.41  10-7cm-2 

s-1. 

 

 

 

 

 

 

 
 

200MeV-10GeV 

gamma-ray 

countmap for Her 

X-1.  No  signifi-

cant  excess  is 

seen,  and  95% 

C.L.  upper  limit 
is  1.51  10-9cm-2 

s-1. 

Discussion 
 
Right figure shows a 
relation between X-
ray luminosities 
and  gamma-ray 
luminosity  upper 
limits  of  four 
sources  assuming 
distances  shown in 
the left Table. Also 
plotted  are  the 
points for the flare 
activity of Cyg X-3 [5] and other gamma-ray binaries [8]. 
Gamma-ray emitters, with LXL, and non-emitters analyzed 
here, with L  LX, might be in the different categories. 

Summary 
 
We have searched for GeV gamma-ray emission from some of 
selected X-ray binaries using the Fermi-LAT data. No signifi-
cant signal was found from any of four sources analyzed here 
(Sco X-1, Cen X-3, Vela X-1 and Her X-1) and upper limits on 
gamma-ray fluxes were given. 
 
References 
[1] Q.Z. Liu, J. van Paradijs, and E.P.J. Heubel, A&A, 2006, 455, 1165-1168; Q.Z. Liu, J. van 

Paradijs, and E.P.J. Heubel, A&A, 2007, 469, 807-810 
[2] F. Aharonian et al. (H.E.S.S.), A&A, 2006, 460 743-749; A.A. Abdo et al. (Fermi-LAT), ApJ, 

2009, 706, L56-L61 
[3] J. Albert et al. (MAGIC), Science, 2006, 312, 1771--1773; V.A. Acciari et al. (VERITAS), ApJ, 

2008, 679, 1427-1432; A.A. Abdo et al. (Fermi-LAT), ApJ, 2009, 701, L123-L128 
[4] F. Aharonian et al. (H.E.S.S.), A&A, 2005, 442, 1-10; P.H.T. Tam et al, arXiv:1103.3129v1; A.A. 

Abdo et al. (Fermi-LAT), arXiv: 1103.4108v2 
[5] M. Tavani et al. (AGILE), Nature, 2009, 462, 620-623;  A.A. Abdo et al. (Fermi-LAT), Science, 

2009, 326, 1512 
[6] J. Albert et al. (MAGIC), ApJ, 2009, 665, L51; S. Sabatinii et al. (AGILE), ApJ, 2010, 712, L10-

L15. 
[7] R. Corbet (Fermi-LAT), talk at 2011 Fermi Symposium, May 9-12, 2011, Rome, Italy 
[8] J.M. Paredes, AIP  Conf. Proc. 1085, 2009, pp.157-168 

32nd ICRC, Beijing 2011, paper 0078 


