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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 \ o
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So far, we have only a handful of results based on non focusing, and
therefore strongly background-dominated, satellites (BeppoSAX-PDS,
Suzaku HXD-PIN, INTEGRAL, Swift-BAT)
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Introduction - Relativistic reflection
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* Radio-quiet AGN seen by NuSTAR

Results

Conclusions




Nuclear Spectroscopic Telescope Array

1 Ms Sensitivity
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The combination of NuSTAR high effective area and low background yelds
~100x better S/N versus Suzaku HXD-PIN

MCG-6-30-15: 125 ks net exposure time and same 15-70 keV flux (6.5x10™
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Target Exposure Time Simultaneous NEE S

Ark 120 130 ks XMM-Newton Matt et al., 2014
IC 4329A 180 ks Suzaku Brenneman et al., 2014a,b
MCG—6-30-15 3x130ks XMM-Newton Marinucci et al., 2014a
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Conclusions




Most AGN show soft X-ray emission in excess g
of the extrapolation of the hard primary
emission

102 keV s-! em

EF,

In many sources the soft excess is well

explained by ionized reflection from the
accretion disk (e.g. Walton et al. 2013)
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normalized counts 5-' ke'
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No obvious evidence for a relativistic Iron line
(differently from a previous Suzaku

observation, Nardini et al. 2011)
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Matt et al. 2014
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Fluxes from the Optical Monitor on
board on XMM-Newton support an

intermediate value for the black hole
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-Bright Sy1 galaxy, F . . ~0.1-1.8 x10™*° erg/cm?/s
- E =100, keV (INTEGRAL+XMM, Molina+13)
- Observed simultaneously by NuSTAR and Suzaku for ~120 ks in 2012

Brenneman et al. 2014b

When a model composed of a
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First broad Fe Ka line ever observed

(Tanaka+95) and interpreted as originating
from a rapidly spinning BH (lwasawa+96)
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sl Marinucci et al. 2014a

NuSTAR FPMB
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MCG—6-30-15: high and low flux Pn and FPMA datamodel ratics Rellection Model
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NuSTAR

Mrk 335 was observed by NUSTAR 5 Xer

and Swift in a very faint state,
allowing us to study the reflection
properties of the source.
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X-ray Brightness
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NGC 1365: a source in which
both absorption and
relativistic reflection play a
major role in the X-rays




Normalised counts s keV"'
o

Energy (keV)

TABLE 3
THE BLACK HOLE SPIN AND DISK INCLINATION CONSTRAINTS
OBTAINED FOR EACH OF THE FOUR OBSERVATIONS OF NGC 1365.

Observation i (deg)
1 6512
2 0.98 +0.01 6115
3 6815
4 0.975 + 0.005 5743
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NLS1 with a relativistically broadened Fe Ko emission line (a=0.6+0.2), a steep
continuum (A'=2-2.4), E =30-90 keV, L_/L_, ~0.18 (Miniutti+09, Malizia+08,

Panessa+11, Sanfrutos+13)

Data—to—model ratio

It was observed simultaneously
with XMM-Newton for ~300 ks and

ratio

0.8

Andrea Marinucci (Roma Tre) COSPAR 2014 24



When a model composed of a primary continuum,
relativistic and distant reflection components is applied to the data the only
residuals are above ~25 keV

M'a'rirlwucci et al. 2014b| ]
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When a model composed of a primary continuum,
relativistic and distant reflection components is applied to the data the only
residuals are above ~25 keV
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Confidence contours: Chi-Squared

Confidence contours: Chi-Squared
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Thanks to the broad (0.5-80 keV)
spectral coverage, we confirmed

the intermediate spin value in
this source, discarding non-
spinning solutions with a

significance >30

0.0 0.2 0.4 0.6 0.8 1.0
Black hole Spin (a)
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Results




* The recent NUSTAR observational campaign of Radio-quiet AGN allowed us to
study:

PRIMARY First measurements of the coronal parameters

EMISSION XT and T in IC 4329A and SWIFT J 2127.4

Warm Comptonization in Ark 120
(in addition to reflection?)
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