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Coronal parameters in local Seyfert galaxies

kT = 50 keV
kT = 100 keV
kT = 150 keV

One of the main open problem for AGN  is 
the nature of the primary X-ray emission. 

It is due to Comptonization of soft photons, but the geometry, optical depth and 
temperature of the emitting corona are largely unknown.

Most popular models imply 
Ecut=2-3x kTe (Petrucci+00,+01), 

so measuring Ecut helps constraining 
Comptonization models.
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Coronal parameters in local Seyfert galaxies

Before the launch of NuSTAR, we only had a handful of results based on 
non-focusing, and therefore strongly background-dominated, satellites 

(BeppoSAX-PDS, Suzaku HXD-PIN, INTEGRAL, Swift-BAT)

Perola+02

Type 1

Type 2

De Rosa+12; Molina+13
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Coronal parameters in local Seyfert galaxies

Fabian+15

More observations are under scrutiny..
e.g. MCG+8-11-11 and NGC 6814: A. Tortosa's poster

NGC 7469: R. Middei's poster
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Coronal parameters in local Seyfert galaxies

Fabian+15
Marinucci et al, in prep.

NuSTAR

INTEGRAL

Swift-BAT

ALL
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Coronal parameters (Swift J2127.4+5654)

Using compTT (Titarchuk+94)  with two different geometries we get:  

SLAB
kTe=70±35 keV

=0.35+0.35

SPHERE
kTe=50±25 keV

=1.3+1.0
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The -kT  diagram (in a slab geometry)

1. How can we translate the commonly derived photon indices and 
high-energy cutoff values into 

optical depths and electronic temperatures?
2. Is there a more populated region in the -kT parameter space? 
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A MC code for Comptonization in Astrophysics (MoCA)

Assumptions and advantages:
1. Shakura-Sunyaev neutral accretion disc

2. Extended coronae
3. Single photon approach

4. Full special relativity included
5. Polarization signal (!)

kTe

d=n     dxe kn 

Tamborra+, in prep.
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MoCA in action 
We simulate a coronal configuration and fit it with a cutoff 
powerlaw, retrieving the corresponding values of E  and c

M    =107 M       ; m=1, kT  =100 keV; =1 bh sun
.

e
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MoCA in action 
We simulate a coronal configuration and fit it with a cutoff 
powerlaw, retrieving the corresponding values of E  and c

M    =107 M       ; m=1, kT  =100 keV; =1 bh sun
.
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The -kT  diagram in AGNe

The region of the observed parameters ranges  
between kT=50-100 keV and =0.5-2.25
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The -kT  diagram in AGNe

11/13

M
id

de
i+

, i
n 

pr
ep

.

The region of the observed parameters ranges  
between kT=50-100 keV and =0.5-2.25



  

The -kT  diagram in AGNe

The trend between the cutoff energy and kT discussed in 
Petrucci+00,01 is observed only for low values of the optical depth 

and coronal temperature

Middei+, in prep.
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Conclusions
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Simulations with MoCA have shown that the observed 
cutoff energies and photon indices occupy 
a well-defined region in the -kT diagram

The relation between the observed cutoff energy and kT 
is a function of both the optical depth and the coronal 

temperature.

We are currently working on running more simulations 
and trying different geometries.
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