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Broadband spectra of LMXBs
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Broadband spectra of LIVIXBs
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Thermal Comptonlzatlon |n the hard state
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Spectral states: presence of
non-thermal particles
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Non-thermal tails are present in both hard and soft state
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Relativistic non-thermal plasma —
(single inverse) Compton scattering
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Optical/X-ray cross-correlation
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Power Den5|ty Spectrum

X-ray
0.010F

s
| GX 339-4
0'001 &J‘LW Optical

Gandhi et al. 2010

Freq x Power [ Hz (rms/mean)®/Hz ]

0.01 0.1 1 10
Frequency [HZz]

Optical varies faster than X-rays
=» cannot be produced far away (e.g. in a jet)



Autocorrelation functions
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Observational aspects

 Spectrum: non-thermal high-energy tails
suggest presence of non-thermal particles

 Timing: mysterious shape of the cross-
correlation function, optical varies faster than
the X-rays




MODELING



Geometry

accretion : h

. ot inner
disc black hole flow

Zdziarski & Gierlinski, 2004



log EL, (erg s™)

log (p dv/dp)

Synchrotron in hybrid plasma
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Synchrotron Self-Compton
mechanism in hybrid plasma
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Synchrotron Self-Compton
mechanism in hybrid plasma
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Irradiated discs
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Light-curves
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Optical/X-ray cross-correlation
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CCF (red/2-4 keV)

Comparison with the data
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Fourier images
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Power spectra
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Power spectra
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Power spectra
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Power spectra
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Comparison with the data
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X-optical cross-correlation
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X-optical cross-correlation
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Conclusions

« Synchrotron radiation of non-thermal particles contributes to
the optical energy band

* The optical/X-ray CCF is explained by joint contribution of the
synchrotron + irradiated disc emission

 The interplay of the two components explains fast optical
variability (narrow ACF or, equivalently, bump at high
frequencies of the PDS)



