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BHBs and AGN

~ 10 M, Mass ~ 10°-107 M
il Active Galactic Nuclei

Black Hole Binaries
Different mass (!), same central geometry (?)
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Emission from the system
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~ (2) Direct coronal emission
| (upscattered accretion disk emission)
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Lags vs Energ
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Lags VS Energ
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Hard state:
March 1996
(P10238)

Attempt to
reproduce
Cygnus X-1
lags with X-ray
reverberation

Kotov+ 2001

Cygnus X-1

Simulated lag
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Propagating fluctuations model
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Reltrans model

* Fully relativistic ray-tracing model

* Different emission angle of the reprocessed radiation
* Different high energy cut off seen by the disc

* Complex cross-spectrum fitting

e Accounting properly for the response matrix

Ingram, Mastroserio+ 2019
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Extended Corona

It combines mass accretion rate propagating
fluctuations and reverberation

¢ v=0.01c
Y| fen = 5x102S/GM

Propagating fluctuations get
iInwards and upwards.
The model involves ~12
transfer functions to
calculate the reverberation

vvisc
= f  =10"c/GM

r=3— — — »r=25

Wilkins+ 2016
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Spectral timing analysis: time

averaged spectrum, the power

spectra in different energy bands,

and the frequency-dependent
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Spectral Hardness Changes

Direct Emission Reflection
PIVOTING
X
=
x \
10 10
Energy (keV)

The pivoting power-law The retlection is changing

produces the hard lags not only in the slope but

we observed in the data also in the atomic physics
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Pivoting Model
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Cygnus X-1
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Cygnus X-1

RXTE data set from March 1996 (P10238)
Source in the hard state
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Cygnus X-1 FIT
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Cygnus X-1

Chi-squared curve of the black hole mass
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lonisation profile

Introducing a radial ionisation profile changes the
shape of the time-averaged spectrum
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[onisation profile
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Not constant ionisation
changes not only the
shape of the time
average spectrum but
also of both the time
lag and the amplitude
spectrum
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Cygnus X-1
Not-constant radial ionisation profiles in the disc improves the fit
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Cygnus X-1

We put an upper limit on the peak of the ionisation derived from
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Cygnus X-1

Other results from the fit
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Thermal reverberation
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Telescope response

lgnoring the telescope response introduces a bias in the lag spectrum
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Thermal
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Disc density

Currently using restframe reflation model (xillver)
that assumes n_=1015cm-3
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Thermal reverberation
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