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Motivating the magnetic flare model

» Galeev et al. (1979)
e Haardt et al. (1994)
* Beloborodov (1999)
 Poutanen & Fabian (1999)

Spectral modeling

e Ross et al. (1999)

 Merloni & Fabian (2001a,b)

» Nayakshin & Kazanas (2002)
e Collin et al. (2003)

« Goosmann et al. (2007)
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Parameterization of the radial
probability density

Randomly distributed flares above an
accretion disk (Czerny et al. 2004)



Computing the local reprocessed spectra

» Schwarzschild black hole with
— 108
M=10° Mg, W =10°,W = 60°
dm/dt = 0.001 Eddington units
Tggc = 7 Rg

» hydrostatic equilibrium
Rozanska (2002)
+
relativistic corrections

EF_ [arbitrary units]

* local radiative transfer

TITAN (Ali method)
| |
NOAR (Monte-Carlo)

Dumont et al. (2000, 2003)
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Goosmann et al., 2007, A&A, 475, 155



... by applying a relativistic
ray-tracing method:

(Dovciak et al. 2004)

available for XSPEC with
several emission models

accretion disk

ANS(E,AE,t)

r, P+APp (E+AE)lg >
N Y| dE,N,(E,,r, ¢, u,,t—At) g lu,r.

¢ Elg
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Modeling large spot distributions

 Computing the rms variablity
spectrum in two ways:

« Computing rms-flux relations

« Computing power spectra

Randomly distributed flares above an
accretion disk (Czerny et al. 2004)
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total flare number = 750
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Goosmann et al. (in preparation)
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Goosmann et al. (in preparation)




The overall variability level scales inversely with the average
number of spots.

For steep emissivity and number density profiles, and only
for this case, the observed relative drop of the rms
spectrum across the iron line band is reproduced.

The shape of the power spectrum bends over around the
frequency that corresponds to the orbital time scale at the
inner disk radius. Changing the radial dependence of the
flare lifetime does not significantly change this effect.

As soon as super-Keplerian flare lifetimes appear close to the
marginally stable orbit, the power spectrum shows QPOs.

The rms-flux relation depends strongly on the model
parameters but is always linear.



Reproducing the data

» A good description of the data for F,
requires:

- disk inclination ~30°

- a strong reflection component

- energy dissipation rising steeply
toward the center of the disk

- high black hole spin: a/M = 0.95

 These parameters qualitatively
reproduce the lightcurves too

. the parameters do not reproduce
the rms variability F_. very well.

Goosmann et al. 2006, A&A, 454, 741



F (up)and F_ (down) :
var 1P g rms-flux relation

Best representation of the
observed data

« simultaneous reproduction of
the rms variability Fvar and
Fpp in the iron line band
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* In the soft X-ray range there is

a relative lack of variability R ;

. o Energy [keV] Count rate [cts |
(impact of the warm absorber* PSD spectrum (2-10 ke V)
reprocesssing by distant 5
material?)

e the parameters do not
quantitatively reproduce the
rms-flux relation and neither
the power spectrum.
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Goosmann et al. (in preparation)



Power spectra from interconnected avalanching processes

Broader power spectra can
be constructed when
assuming flare avalanches.

- Follow-up work by
Trzeniewski et al.
(in preperation)

—  Poster EO7
Pechacek, Czerny & Karas
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Parameterization of the irradiated disk atmosphere
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Computation of the disk height and optical depth

Accretion disk

Middle zone .

Outer zone

Czerny & Goosmann (2004)
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