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Where does 
the X-ray NLR 

originate 
from?

uWarm absorbers (WA) are generally 
thought to be thermally driven winds 

uOriginating from the torus or outer 
accretion disk 

u e.g. Krolik & Kriss 2001; Proga 2007

u Is the X-ray NLR part of the WA, or is it 
separate?

uDoes the X-ray NLR originate from the 
torus as well?



How do I 
answer this 

question?

u Results from photoionisation modelling of 
the soft X-ray spectra 

u Obtained WA and X-ray NLR component 
parameters 

u Compared the column density (NH), 
ionisation parameter (𝜉), and turbulent 
(vturb) and outflow (vout) velocities of each 
component

u Calculated their distances to infer possible 
locations of each wind type



Warm Absorbers 

I also include the WA components of the type 1 AGN survey studied by Blustin et al. 2005 



X-ray Narrow Line Region

PION model in SPEX – Mehdipour et al. 2016
• Only model currently that uses the ionising continuum (SED) to simultaneously calculate the 

X-ray spectrum and ionisation balance
• Other models require pre-calculated grids

• Computes the ionisation/thermal solutions for both absorption and emission lines 
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Distances



𝒓 ≤
𝑳𝒊𝒐𝒏𝒇𝒗
𝝃𝑵𝑯

Ionisation Parameter Method

Blustin+2005

fv : volume filling factor
Lion : ionising luminosity 
(13.6 eV – 13.6 keV)



Outflow Velocity Method

𝒓 ≥
𝟐𝑮𝑴𝑩𝑯

𝒗𝒐𝒖𝒕𝟐

Blustin+2005

(vesc = vout)



Caveats
uVolume filling factor, fv

uCan be calculated for the WA
uArbitrary for X-ray NLR 

uOutflow velocity in type 2 AGN is a component 
of the true value

uDistance estimates are upper and lower 
bounds



Summary
uWe observe the WA and X-ray NLR to be …

u Similar in terms of ionisation parameter and distances

uDifferent in column density and kinematics
uLimited by the observed LOS

uThere is evidence to suggest that the WA and X-ray NLR are 
part of the same outflowing wind

uTherefore, the X-ray NLR could originate from the torus, 
launched through thermal driving


