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Ionised winds in AGN

Detmers+11

Mrk 509
RGS

Warm-absorber winds

Outflows of photoionised 
gas from the nucleus

Multiple ionisation and 
velocity components



Credit: W. Steffen

Ionised winds mostly 
studied in radio-quiet AGN

- Large campaigns on Seyferts
- Sample studies

How about ionised winds 
in radio-loud AGN?

- Ballantyne+05
- Reeves+09
- Torresi+12 
- Tombesi+14 
- Di Gesu & Costantini 16

Ionised winds in AGN



Credit: W. Steffen

━ Differences between ionised 
winds in RL and RQ AGN?

━ Are wind and jet parameters 
related? 

━ Common or different origin 
and driving mechanism?

Link between winds and jets?

Questions:

We carried out an 
XMM-Newton spectroscopic 

study of Type-1 RL AGN



━ Started with Quasars and Active Galactic Nuclei 
Catalogue (Véron-Cetty & Véron 2010)

━ Selected radio-loud Type-1 AGN

━ Selected those with XMM-Newton observations

━ Selected those with RGS S/N > 3 per resolution 
element for high-resolution X-ray spectroscopy

Sample selection

16 radio-loud Seyfert-1 AGN

Radio-loudness parameter:

Radio-loud AGN:



Modelling of the X-ray spectra

X-ray continuum:
 

- Power-law (primary X-ray continuum)
- Modified black body (soft X-ray excess)
- Reflection component

X-ray absorption:
 

- Milky Way neutral ISM absorption
- Host galaxy neutral ISM absorption
- Photoionised absorption by the wind 

column density
ionisation parameter
outflow velocity

Modelled with SPEX 
(Kaastra et al.)



Wind-jet relation in RL AGN

As the radio jet becomes stronger 
the wind becomes weaker

Significant 
inverse 

correlation 
between NH 

and R

Mehdipour & Costantini (2019)



Origin of the NH-R relation?

No dependence on the 
inclination angle

Mehdipour & Costantini (2019)

━ Not preferentially equatorial winds
━ Similar to UFOs in RL AGN (Tombesi+14)



Origin of the NH-R relation?

Not an 
ionisation effect

Mehdipour & Costantini (2019)

NH of the warm absorber does not 
decrease with the ionisation parameter



Origin of the NH-R relation?

No dependence on the 
Eddington luminosity ratio

Mehdipour & Costantini (2019)

━ Sub-Eddington AGN 
━ Not caused by widely different accretion rates



Wind-jet relation in RL AGN

Significant 
inverse 

correlation 
between NH 

and R

Suggests common mechanism behind 
both winds and jets: magnetic driving

Mehdipour & Costantini (2019)



Anti-correlation between winds 
and jets in BHBs

Jet dominated
Disk dominated

Miller+12

H 1743-322

Wind absorption seen 
when jet is weak

━ Wind-jet bimodality 
seen in BHBs

━ Wind transition across 
states suggested to 
be a magnetic wind

━ Different magnetic 
field configurations 
drive winds and jets

━ Similar wind-jet 
behaviour in BHBs and 
RL AGN 

- Neilsen & Lee 09
- Ponti+12
- Miller+12 



As the jet becomes stronger the 
wind becomes weaker in RL AGN

Mehdipour & Costantini (2019)



Conclusions

━ Inverse relation between radio loudness of the 
jet and column density of the ionised wind

━ Inclination, ionisation, or luminosity effects are 
not responsible for the relation

━ It is linked to the magnetic driving mechanism of 
both winds and jets in RL AGN

━ Analogous to the wind-jet bimodality seen in 
stellar mass black holes

━ Larger sample size needed for a more general 
characterisation (deeper XMM, XRISM, ATHENA)



Supplementary slides



Radio-loud AGN sample

Radio jet information taken from the literature 

X-ray modelling of the wind done by us using the 
SPEX code (Kaastra et al.)

Mehdipour & Costantini (2019)



Ionised wind parameters

Mehdipour & Costantini (2019)



Relation between parameters

Mehdipour & Costantini (2019)



AGN sample

Mehdipour & Costantini (2019)



SED model of NGC 5548

hot
corona

disk/
warm 

corona

reflection

Mehdipour+15a


