
Are UV-line driven disk winds responsible 
for the soft X-ray excess?

A soft X-ray excess is identified 
as an excess of flux <2 keV, 
above that predicted by a simple 
continuum model fit to the 2-10 
keV spectrum.

The soft X-ray excess emission 
observed in many type-1 AGN 
has been an unresolved 
problem in X-ray astronomy for 
over two decades.
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A simple model of photoionized
gas with a range of ionization 
states (ξ), column density (NH) & 
covering fraction (Cf), coupled 
with a v. simple gaussian
smearing was used to represent 
this wind.
Simple model is successful – fits 
PG quasars with good results! 
(e.g. PG1211+143 - χ2

red=1.08).

Previously, on the soft X-ray excess…

Key Features:

• smooth up-turn

• always starts @ 1-2 keV

• up to x15 flux over continuum!

Fig 1. The soft X-ray excesses of a large sample of Type-1 AGN
(data-model residuals).   Crummy et al. 2006 MNRAS, 365, 1067

Many possible explanations…
but Gierli

ń
ski & Done (2004, MNRAS, 

349, L7) and Schurch & Done (2004, 

MNRAS, 371, 81) suggested:

Soft excess as a result of 
absorption and emission in a 
UV-line driven accretion disk 
wind.

Careful examination reveals serious limitations. 
Particularly concerning the assumptions for:

• Velocity Field � simple Gaussian!
• Density Structure � uniform!

Are these models realistic?
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What does X-ray absorption 
in a realistic UV-line driven 

wind look like?
The ideal solution: 

spectral models from hydrodynamic wind 
simulations including radiative transfer & the 
effects of general relativity.

We present an intermediate solution:
XSCORT. Code coupling the detailed material 
properties from current hydrodynamic simulations 
of UV-line driven winds, with XSTAR.

Unfortunately: 
such simulations are not currently feasible.

Aim:
Top produce the best X-ray spectral models yet 
of the impact on the X-ray spectrum of a UV-line 
driven accretion disk wind in an AGN. 

Conclusion:
Output spectra from XSCORT are NOTNOT similar to 
the previous models. Velocities for most of the gas 
in a UV-line driven wind are too small to produce 
the smearing required by the soft X-ray excess.
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Example l.o.s

Clearly, the output 
spectra are not 
similar to the spectra 
from previous simple 
models…
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