Impact of sub-keV Soft Excess on Warm
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Warm Absorber

> Absorption Edges in Soft X-ray Spectra
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* Absorption features are blue shifted
relative to opftical emission lines, indicating
outflow

- Mass loss rate is a substantial fraction of
the accretionl rate, or exceeds it

2 iherX=ray warmiabsorber collld coexisH;

* Is the Warm Absorber in
thermodynamic equilibrium?
* If so, does the gas have
multiphase nature?
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CLOUDY
‘Photoionisation Simulation for the discriminating astrophysicist since 1976x
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Stability Curve

Each point in the curve have thermal
and ionic composition information
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Literature Survey

Krolik etal. (1981) : Obtained the
stability curve for cold gas and hot

Warn
absorber stability conditions as a
function| of* ionizing, continuum and gas
d?,!)‘,'."'lr':/,

Causes of
instability in-Warmigas ds d funciion
01" IoniZing continuum andfabundance
fior low-mass X-ray binaries and
Seytert galaxies

ossa & Meerschweinchen (2008
and Komossa & Mathur (2001) :

Stability curve for Warm absorber as
a function of ionizing continuum and
hemical composition of the absorb

Netzer 1994, 1996

Krolik & Kriss, 2001
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Influence of Atomic Physics
Susmita Chakravorty et. al,

2008 MNRAS, 384L, 24
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Systematic analysis of S-curves

Susmita Chakravorty et. al. 2009 MNRAS, 393, 83

The iOniZing Con'l'inuum * No stable states if a < 0.2
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* Multiphase WA if o ~ 0.8
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Systematic analysis of S-curves
Abundance * No stable states if a < 0.2

. * Multiphase WA if a ~ 0.8
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Systematic analysis of S-curves
Abundance * No stable states if a < 0.2
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Multiphase WA if a ~ 0.8
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Sys’remahc cmalysus of S-curves
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Soft Excess & Warm Absorber

v Soft X-ray spectra fit with powerlaw.

v Fits high energy ~ 1 - 10 keV. What & Why?

27zh Vo :

e !.I: ,-I-in eVmaX
> exp(hv / KT.) — 7 T (v )]

fv) ~ [{v° s

v Can be fit with blackbody - T_, ~ 0.15 keV.
v Normalisation wrt. powerlaw - variable parameter.

Fabian and co-authors
Late 90’s and earlier this decade
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v Soft excess : 10° K phase. Remarkable stability. Solid support
for gas in thermal equilibrium

v 10¢ K phase : Unaffected

v T, : No qualitative difference
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A combination of Soft Excess and Super Solar metallicity accounts for :
= Increased stability at 10° K
= Multiphase scenario with 10° K & 10° K in pressure equilibrium



* Continuum having significant “Sc nhances WA at 10° K.

ombination of Soft Excess and Super Solar metallicity gives the best
description of WA as gas in thermal equilibrium : Enhanced stability at 10° K
and multiphase scenario with 10° K & 10° K in pressure equilibrium
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