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• microquasar 
• O9.7Iab companion star   
• mv=8.95 
• ~ 15 of the MBH=21±8  
• ~ 5.6 d rotation 

2



SED of Cyg X-1
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Malzac et al. 2006

variety of xspec models
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{states

hard, non-thermal power-law with an exponential cut-off  >150 keV, strong radio emission

IM, X-ray spectrum softens and radio flaring is observed                     

soft, an accretion disk spectrum, weak X-ray variability, and radio emission from the jet is non-detectable
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 The six characteristic spectra of Cyg X-1, from (a) very hard to (f) very soft, fitted by the 
hybrid Comptonization model (Gierlinski1,  Zdziarski2 , Done,  arxiv: 1011.584
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Hardness definition
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Grinberg V., 2012



Hardness diagrams
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Hardness studies
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Grinberg et al. 2013A&A...554A..88G
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2-10 keV

2-12 keV 
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hardness
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INTEGRAL
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SWIFT
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SWIFT
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SWIFT
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Hardness plots

hardness
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Hardness plots
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Xspec & FTOOLS
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Xspec
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Xspec
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Theoretical hardness (work in progress)
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Radio/X-ray flux correlation
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Zdziarski et al. 2011MNRAS.416.1324Z
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• INTEGRAL/ISGRI seems to be a very good choice for 
defining the Cyg X-1 spectral states. 

• The study of the physical meaning behind this 
classification is a work in progress and looks promising.
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Conclusions

To do list: 
• JEMX 
• radio observations 
• distinguish the intermediate and hard state using only ISGRI data  
• model parameters dependent on the orbital and super orbital phase?


