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For the first time in X-ray astronomy, NuSTAR is providing us
with high SNR spectra at energies above 10 keV, a crucial
energy band for a sound characterization of the underlying

physical continuum, and, therefore, for a tight estimate of

the spin of the central BH and high-energy cutoff
energy. Many of the objects studied so far have a
simultaneous coverage with XMM-Newton/Suzaku and
NuSTAR, providing the best data sets so far for this kind of
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Figure 1. Left: source (in black) + background (in red) spectra from the NuSTAR FPMA in the 3—-80 keV band. Right: archival Suzaku HXD-PIN source (in black) +
background (in red) spectra in the 15=70 keV band. The source is at the same 15-70 keV flux level in both observations, within a few percent.
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Reference

IHO0707-495 XMM-Newton/NuSTAR Kara et al. (2015)

’
Tk

¥ -.'F.;

Ark 120 XMM-Newton/NuSTAR Matt et al., 2014

.ff.'*.:'_'r., L

Fairall 9 0.973 + 0.003 XMM-Newton/NuSTAR  Lohfink et al. (2016)

IE

MCG-6-30-15 0_91jg:g§: XMM-Newton/NuSTAR '« Marinucci et al., 2014a

Mrk 335 > 0.9 Swift/NuSTAR Parker et al., 2014

Risaliti et al., 2013
NGC 1365 > 0.97 XMM-Newton/NuSTAR Walton et al. 2014

NGC4151 > 0.9 Suzaku/NuSTAR Keck et al. (2015)

SWIFT J2127.4 0.58*0-11 XMM-Newton/NuSTAR | Marinucci et al., 2014b
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Ecut Data References
[Ms] [keV]

130 0.03 0.13
NGC 5506 0.006  8+1 29 7207130 101709 071700 SWIFT/NU

NGC7213 0.006  7.987933 0.71  >240 1.8410-03 >0.05 050 NU

MCG-6-30-15 0.008 67+l 9 82 >110 20617098 ~004 3553 XMMNU

NGC 2110 0.008  83+1 89  >210 1.647003 > 0.07 23 SWIFT/NU

MCG 5-23-16 0.009  7.85xt1 42 116§ 1.85100 01190 NU

SWIFT J2127.4+5654  0.014  7.18%1 11 108tll 2084000 0 11%00 5 XMM/NU

+14 +0.01 +0.01 s
1IC4329A 0.016 8.1x1 4.9 186_14 1.73_0_01 0.18_0_07 SU/NU

NGC 5548 0.018 759051 4 L3 700 1497092 0.07105% S5~ XMMNU  5,16—17

Mrk 335 0.026 7.427012 010  >174  2.147003 > 0.06 5 SWIFT/NU  18—19

Ark 120 0.033  7.66700: 44 055  >68 1.7310:03 > 0.06 XMM/NU 2021

—1
1H0707-495 0.041 631+1 0.14  >63 3.203 >0.02 3583 SWIFINU  22-23

Fairall 9 0.047 841758 0.87  >242 1967003 > 0.08 1273 XMM/NU 20,24
3C390.3 0.056  9.4070¢° L6 1167gY 1707001 0117003 1873 SUNU 25-26

CygA 0.056  9.40 11 L1 >110 1.4710:13 > 0.04 6's NU 27-28

30382 0.058 92405 14 214787 168700 0217911 127§ SWIFINU  29-30

F, is the 0.1-200keV X-ray flux in 10~ % ergem 27!

References: 1:Guainazzi et al. (2010). 2:Matt et al, d2015), 3|Ursini et al! JZOISH), 4/Blank. Harnett & Jones (2005), SJEmmanoulopoulos et al. dM)
6/Marinucci et al, (2014¢), 7{Moran et al. (2007), 8 Marinucci et al. (2014a), 9{Ponti et al. (2012), 10{Zoghbi et al| (2014), 11:Balokovi¢ et al] (2015),

12 Malizia et al. ﬁ2003|), 13 Marinucci et al. 1*2014b|)_, 14{Bianchi et al. 1*2009|), 15/Brenneman et al. d2014h, 16/Pancoast et al. (f2014h, 17:Ursini et al. (f20153]),
18!Grier et al. (2012), 19{Parker et al. (2014)), 20{Peterson et al| (2004)), 21{Matt et al. (2014), 22:Bian & Zhad (2003)), 23{Kara et al| (2015),

24/Lohfink & Reynolds (2015), 25{Grier et al/ (2013), 26/Lohfink & Tombesi (2015), 27{Tadhunter et al| (2003), 28/Reynolds et al| (2015), 29:Winter et al

[2009), SOIBallanm;e et al. t201£_l|)

Fabian+201




Ecut Data References
[Ms] [keV]

NGC 5506 0.006 8+1 29 7200158 Lo1t00 071701 473 SWIFT/NU

NGC7213 0.006  7.987933 0.71  >240 1.8410-03 >0.05 10197 NU
MCG-6-30-15 0.008 6.7+l : 82  >110 206179052  >004 258737  XMM/NU

NGC 2110 0.008  83+1 89  >210 1.647003 > 0.07 1075 SWIFI/NU

MCG 5-23-16 0.009  7.85xt1 42 116§ 185100t 019t 15t NU
SWIFT J2127.4+5654  0.014  7.18%1 1.1 108%11  208t000 001700 3473 XMM/NU
IC4329A 0.016  8.1+1 49 18671 L7300 018700 4173% SU/NU
NGC 5548 0.018 759051 4 L3 700 1491092 0071007 8833 XMMNU  5,16—17
Mrk 335 0.026 7.427012 010 >174 2147003 > 0.06 3675 SWIFINU  18—19
Ark 120 0.033  7.66700: 44 055  >68 1731005 > 0.06 4+ XMM/NU 2021
1H0707-495 0.041 631+1 0.14  >63 3.203 >0.02 3583 SWIFINU  22-23
Fairall 9 0.047 841758 0.87  >242 1967003 > 0.08 1273 XMM/NU 20,24
3C390.3 0.056  9.4070¢° L6 1167gY 1707001 0117003 1873 SUNU 25-26
CygA 0.056  9.40 11 L1 >110 1.4710:13 > 0.04 6's NU 27-28
30382 0.058 92405 14 214787 168700 0217911 127§ SWIFINU  29-30

F, is the 0.1-200keV X-ray flux in 10~ % ergem 27!

References: 1:Guainazzi et al. (2010). 2:Matt et al, d2015), 3|Ursini et al! JZOISH), 4/Blank. Harnett & Jones (2005), SJEmmanoulopoulos et al. dM)
6/Marinucci et al, (2014¢), 7{Moran et al. (2007), 8 Marinucci et al. (2014a), 9{Ponti et al. (2012), 10{Zoghbi et al| (2014), 11:Balokovi¢ et al] (2015),

12 Malizia et al. ﬁ2003|), 13 Marinucci et al. 1*2014b|)_, 14{Bianchi et al. 1*2009|), 15/Brenneman et al. d2014h, 16/Pancoast et al. (f2014h, 17:Ursini et al. (f20153]),
18!Grier et al. (2012), 19{Parker et al. (2014)), 20{Peterson et al| (2004)), 21{Matt et al. (2014), 22:Bian & Zhad (2003)), 23{Kara et al| (2015),

24/Lohfink & Reynolds (2015), 25{Grier et al/ (2013), 26/Lohfink & Tombesi (2015), 27{Tadhunter et al| (2003), 28/Reynolds et al| (2015), 29:Winter et al

[2009), SOIBallanm;e et al. t201£_l|)

Fabian+201
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In some bright sources, high values or lower limits to the
cutoff energy have been found, suggesting the presence of
a very hot corona surrounding the accretion disc.

Confidence contours: Chi-Squared
T LT T

Parameter: Pholndex
Cut—off energy (keV)

—_
=
()
£
-
=]
)
S
=]
3}
>
5
=
k)
=]
¢
=
o
g
=

L L . edd=0.7_14%- Medd=o-2'3.7% Medd’\‘lOl%

I I
1 1 1 1 1 1
1.86 1.88 1.90 1.92 }.94 1.96 1.98 200 250 300 350 200 750 500 1.82 ‘1.84 1.86
power-law photon index Parameter: HighECut (keV) Photon index

Matt+15 Marinucci+15 Ursini+15

Bk P R
B i ey e
o [ e




et e 'L -

L o ol e e T o Tl

) o
b = s Wt b

el 2

b el | X
i B S b

=it
e e v b

1
rererk el
e O i

In some bright sources, high values or lower limits to the
cutoff energy have been found, suggesting the presence of

a very hot corona

surrounding the accretion disc.

Confidence contours: Chi-Squared
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for correlations betwee

physical properties (e.g. black hole mass, accretion rate).
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The next step is to build a small catalog and to start looking

n the coronal temperature and other
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NGC 5506

E cutoff [keV]

Fairall 9

382 Ark120

NGC 2110
1C4392.A EGG 7213

- Swift2127.4
3C380.2 MCG 5-23-16 &

1.7 1.8 1.9 2.0
Photon Index
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———

E

cut
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Fabian+15 | st s
Tortosa et al., in prep.




Ten Data References
[Mz] [r]

NGC 5506 8+1 10 : Lo1fo0y 071793 SWIFT/NU

NGC7213 7987022 10 1.8410-03 > 0.05 : NU
MCG-6-30-15 6.7£1 29 : 2061707003 >0.04 * XMM/NU

NGC 2110 83+1 10 : 1.647003 > 0.07 SWIFT/NU

+0.01 +0.01
MCG 5-23-16 785+1 10 . 1857001 0.11Z50, NH

SWIFT J2127.4+5654 7181 13 : 2087000 011700 5 XMM/NU
IC4329A 8.1+1 10 . 1737001 018700, SU/NU
NGC 5548 7591021 45 : 1497092 0.07105% XMMNU  5,16—17
Mrk 335 7427012 3 2.1479:02 > 0.06 i SWIFI/NU  18-19
Ark 120 7.66700° 4.4 1731005 > 0.06 i XMM/NU 20-21
1H0707-495 6311 2 3.2102 >0.02 SWIFI/NU  22-23
Fairall 9 841131l 2 1967003 > 0.08 XMM/NU 20,24
3C390.3 9.407002 10 : 170000 011790 SUNU 25-26
CygzA 9.40°011 10 : 1.4710:13 >0.04 NU 2728

30382 92405 10 : i 1.687003 021791 SWIFT/NU  29-30

GRS1734202  0.021 1 ssrt 550l g peth0d 2 xmmaNTBAT/NU
MCG+8-11-11 ? ?
Swift/NU

NGC 6814 ‘ ‘ Swit/NU

More observations are under scrutiny ..
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A number of robust black hole spin measurements
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frm e

frm edp
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have been presented since the launch of NuSTAR

* Following the continuum helps in keeping track of

*High energy cut-off have been measured in several

* Further observations will help us in understanding

the broad Iron Ka component

AGN with NuSTAR (more are yet to come!)

* They are not ubiquitous

the nature of the primary continuum, such as the
relation between the accretion rate and the cutoff

energy and the link between the disc reflection and

the extension of the hot corona.
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