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Variability in the hard state

¢

Disc may be truncated

Soft, disc blackbody emission variable on t> 1s
—>drives hard, coronal variability
— heating of the disc and reflection spectrum

(see Uttley’s talk)



Time lags
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Reflection in accretion discs

a
\/‘

— —

* Reflected flux is ~30% of flux of hard, coronal
component that intercepts the disc

* |Intrinsic reflection spectrum depends on incident
[ and ionisation parameter ¢



Reflection shape
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The iron line
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Wilkins & Fabian (2011)

Disc geometry and BH spin can in principle be
constrained, however even EPIC-pn resolution
doesn’t seem enough (+ instrumental effects)



Cygnus X-1
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Time lag 2

Wiggle around 6.4 keV?
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An XSPEC/ISIS reflection model

Central source at a
height h from the disc
plane emitting photons,
which are in part
intercepted by the flared
disc

(ie z(r) ~r*) and in part
reflected Poutanen (2002)

Spectrum and lags can be fitted simultaneously



GX 339-4 in 2004 and 2009
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Soft: 2 — 3.5 keV Hard: 4 — 10 keV



keV2 (Photons cm-2 s keV-1)
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keV2 (Photons cm-2 s keV-1)
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Conclusions

Timing information is the perfect complement to spectra,
need more models

Radially-dependent ionisation should be used

Disc reflection is unlikely to explain time lags below 1 Hz,
propagation models are still a valid cause

Lags at > 1 Hz could be explained by reflection, but we need
more constrains from eg optical (work in progress)



