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Microquasars

• X-ray binaries with relativistic radio jets
• X-ray binaries

• 15 Microquasars (as of 2004)

~130 HMXBs
(High Mass X-ray 
Binaries)

~150 LMXBs (Low 
Mass X-ray 
Binaries)



GRS 1915+105
http://www.physics.usyd.edu.au/~kuncic/



Superluminal motion
http://www.physics.usyd.edu.au/~kuncic/



Microquasars (HMXB)
J. M. Paredes (2005)



Microquasars (LMXB)
J. M. Paredes (2005)



Model of XRBs
http://www.physics.usyd.edu.au/~kuncic/



Vs. Quasar
http://www.physics.usyd.edu.au/~kuncic/



High energy emission: observation
J. M. Paredes (2005)



Leptonic model (1)
G. E. Romero (2005)



Leptonic model (2)
G. E. Romero (2005)



Hadronic model
G. E. Romero (2005)



LS5039 by H.E.S.S. (1)
http://www.physics.usyd.edu.au/~kuncic/



LS5039 by H.E.S.S. (2)
Aharonian et al., astro-ph/0607192



LS5039 by H.E.S.S. (3)
Aharonian et al., astro-ph/0607192



Leptonic model of LS5039
Bosch-Ramon et al., astro-ph/0605466



LSI+61 303 by MAGIC (1)
Albert et al., Science 312 (2006) 1771



LSI+61 303 by MAGIC (2)
Albert et al., Science 312 (2006) 1771



Gamma-ray absorption (1)
Dubus, A&A 451 (2006) 9



Gamma-ray absorption (2)
Dubus, A&A 451 (2006) 9



Cascading gamma-rays (1)
Bednarek, MNRAS 368 (2006) 579



Cascading gamma-rays (2)
Bednarek, MNRAS 368 (2006) 579



Cascading gamma-rays (3)
Bednarek, MNRAS 368 (2006) 579



Summary

• Microquasars are good candidates for VHE 
gamma-ray sources.

• Both leptonic and hadronic models can be 
accomodated to fit the spectrum below ~GeV.

• Recently two VHE sources were found: LS 5039 
and LSI +61 303. Their gamma-ray fluxes show 
orbital variation. This may be related to gamma-
ray opacities around the binary system. In that 
case there will be a feature in the energy 
spectrum.
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