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• SMBH-galaxy coevolution 
• AGN feedback 
• Ionized outflow

• High-resolution spectra 
• Atomic database 
• Plasma diagnostics

AGN outflow



SPEX
Best-fit time averaged SED of NGC 3783

OM + RGS/HETGS + PN [+ NuSTAR] 

Self-consistent 
On the fly (fast, accurate) 
• SED 

• Opt. to hard X-ray 
• PhotoIONization (opt. 

thin) 
• Thermal equilibrium 
• Ionisation balance 
• Level population 

• Absorption & emission 
• Line  
• Edge
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NGC 3783
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2016 - 2017 
(Cycle 12)
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2 PIONs for emission: HIE (highly ionized) + LIE (lowly ionized)

Emission (RGS)

2016 DEC 112016 DEC 112016 DEC 11



O VII & VIII

2016 DEC 112016 DEC 112016 DEC 11



2000 — 20132000 — 2013



2000 — 2013

2000 — 20132000 — 2013



2000 — 2001
HETGS

9 PIONs for absorption 
2 PIONs for emission

2000 — 2001



NH-ξ

Behar 2009

Tombesi+2013 (WA + UFO) 
35 Seyfert 1 galaxies

Laha+2014 (WA) 
26 Seyfert galaxies

DEC 11

DEC 21

DEC 11

DEC 21



Vout-ξ (Part I)
Tombesi+2013 (WA + UFO)

Laha+2014 (WA)

NGC 5548 (JAN 2002)

a = 0.31 (WA), 0.63 (UFO) 



Vout-ξ (Part II)

Momentum driven

Energy driven



Summary
• Self-consistent fit 

• SED (optical to hard X-ray) 

• Spectral calculation 

• absorption & emission features 

• PhotoIONization calculation (opt. thin) 

•  thermal equilibrium 

• ionization balance 

• density diagnostics


