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Plan:  
•  Introduction: transient black hole X-ray binaries; 

spectral states and truncated disc model  

•  Spectral properties of optical/IR emission and 
flares 

•  A (hybrid) hot flow scenario 
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Black hole binaries: transients 

Done, Gierliński & Kubota 2007 

1 year ASM (1.3-12 keV) 



Broad-band spectrum of LMXB  
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Spectral states – moving 
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XTE J1550−564 in 2000 in OIR 

Flare in the OIR starts with alpha=+0.7. This contradicts the jet models 
(Russell et al. 2010, 2011).   
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Broad-band spectrum of XTE J1550−564 in 2000 



GX 339−4 in 2009-2010 



GX 339−4 in 2009-2010 



GX 339−4 in 2009-2010 
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XTE J1550−564 in 2000 in X-rays 

Poutanen+ 2014 



Radio vs X-rays: the jet and QPO line 

Belloni 2009 



Hot inner flow in the hard state   
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We consider first pure synchrotron self-Compton models 

Synchrotron 
photons 
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Inhomogeneous	
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Conclusions 

•  OIR spectrum of LMXBs in the hard state is a power-law.  

•  In the soft state, OIR emission is thermal and the irradiated disc 
is the likely source.  

 
•  OIR flares are consistent with the synchrotron emission from the 

hybrid hot flow.  The “hot flow line” seems to coincide with the 
“radio jet line” and the “QPO line”.  




