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OverviewOverview

● INTEGRAL and AGN
● NGC 4151 
● high energy spectrum: comptonisation of soft 
photons in hot gas
● cut-off powerlaw, compTT, pexrav... 



AGN seen by INTEGRALAGN seen by INTEGRAL

● Blazars fall in the “gap” between synchrotron 
and inverse Compton branch
● AGN seen so far: 3C273 (Courvoisier et al. 
2003), 3C279 (Collmar et al. 2004), NGC 4388 
(Beckmann et al. 2004), NGC 4151 (Beckmann 
et al. 2005), MCG -05-16-23, Cen A, NGC 
4695... (see previous presentation by S. Soldi)
● Seyfert 2 dominant at 20-100 keV



http://heasarc.gsfc.nasa.gov





Chandra and HST image of  the Seyfert 1.5 NGC 4151



ISGRI 20-40 keV 400 ksec image of NGC 4151



SPI 20-60 keV image of NGC 4151
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ISGRI 20-40 keV

JEM-X2 3-6 keV



Comptonisation feature in NGC 4151Comptonisation feature in NGC 4151

● cut-off power law is just a fit
● physical model: comptonisation of ‘cool’ 
photons (e.g. from the optical thick disk) on hot 
material (e.g. the corona above the disk)
● two characteristic temperatures: seed 
photons, and corona
● further evidence for reflection on cold 
material: the iron fluorescence line at 6.4 keV 
(139 eV) and compton reflection hump (10...30 
keV)
● time resolved study of the variations of the 
reflection component



Comptonisation in NGC 4151Comptonisation in NGC 4151

Model Mission Photon Index EC or kT Tau Red. Chi sq.
[keV]

Power law INTEGRAL 1.76 1.9
Power law CGRO/OSSE 2.7 2.43
PL-exp INTEGRAL 1.55 113 1.51
PL-exp CGRO/OSSE 1.6 96 0.71
Th. comptonisation INTEGRAL 21.3 2.2 1.4
Th. comptonisation CGRO/OSSE 44 2.1 0.81

15-150 keV flux : 
OSSE average 2-4 x 10-3 ph/cm²/sec
 INTEGRAL  15.6 x 10-3 ph/cm²/sec 



ConclusionConclusion
- INTEGRAL allows the monitoring of the Comptonisation 
features in bright AGN
- NGC 4151 showed parameters consistend with 
comptonisation; power law (Gamma=1.55) with cut-off at 
~110 keV, Fe-K alpha line EW=139 eV (5x10-4 ph/cm²/sec), 
NH = 5 x 1022 cm-2

- though the flux is 5 times higher, the model fit to the data 
shows similar parameters as for the CGRO/OSSE 
observations -> no change in temperature of corona and 
disk?
- still to be done: analysis of the 'high' and 'low' flux spectra



http://lheawww.gsfc.nasa.gov/users/beckmann/schoolhttp://lheawww.gsfc.nasa.gov/users/beckmann/school


