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Constraining the structure of the accretion disk in the closest vicinity of the SMBH in quasar 4C+74.26
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AGN — Physical picture

highly variable Central SMBH
B (Mpy ~ 10° — 10'Mp)
Eddington limit small size Powered by accretion
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Multi-wavelength SED of AGN
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Reflection It is a first-order Fermi acceleration process.

""""""" r-mmemim "Soft excess” The photon index, I', is a function of k7, and t (the Thomson optical depth).
Dusty torus . The parameters found in the hard state: k7, = 50-100 keV, = 1.
Non thermal radio
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Broadening of iron line — Strong gravity
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Discovery of broad Iron line profile in
Line profile MCG-6-30-15 (Tanaka et al. 1995, Nature)
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Broad Iron Line — Measuring BH spin
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Schematic X-ray SED of type 1 AGN
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Retlection & Absorp’non

-
p— i
& x\ o .
FeKa

X

1S

0.1
Ef(E) keV s'em?
1000 10¢

EfE)keV s cm?

0.01

Simulated
Spectra

100

W H m \]L

Energy (keV)

b .‘.m..g_ AT A T Z-

|
10

1
% 3 b

100

(o}
e

10
Energy (keV)

5 -

. FeKa

& h Miller & Turner 2009
‘L “ Lis——% Absorption, if present, can strongly affect

Energy (keV)

the continuum and broad iron line



X-ray Reflection Spectrum
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At soft X-ray energies, reflection is
small due to photoelectric absorption
by lighter elements

At hard X-rays, Incident photons are
Compton back-scattered from the disk

A spectrum of fluorescent emission
lines arises from the photoionization
of metals in the disk

Iron Ka line at 6.40 keV the most
prominent due to

high fluorescence vyield

large cosmic abundance.
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X-ray Absorption

Kaspi et al. (2002)
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hard state

strong corona

R-band Flux (mJy)

[ ——

weak corona

ot 3

accretion disk black hole

soft photons

=
)
x
=
[
N
I
O
0
-

X-ray counts/s

Hard state: m_dot<0.02 Galactic Center, LLAGN, LINER,

|
5000 5500 6000 6500 7000 7500 8000 Soft state: m_dot>0.02
Time (MJD - 50000; day) e.g. quasars, some of the Seyferts|
- L Ml leneth 1 ol ¢ aCi7426 ) el A includine — - he Sul An example of tentative spectral state transition
igure 1. Muluwave CI!:_’I! t)llg-lCl1!\ 12 It curves ol -+ .20 spanning nearly eigl 1t years, and including the l!pllL’Ll -Dan ata main y from the Suhora g
Observatory (a), the radio (15 GHz) data from the OVRO monitoring program (b), and the hard X-ray (14-50 keV) fluxes from the Swift-BAT Hard X-ray Transient Seyfert'LINER trans.ltlon gaIaXy NGC7589 (Yual:‘_et al
Monitor program, weighted ave in 50 day bins (c). 2005) shows a possible low-to-high state transition in|
X-rays - Observations in AGN show the transition rate m
dot =0.02 (Maccarone et al 2003)




Tbabs*Warmabs*Relxill
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Figure 5. Spectral modeling of NuSTAR data for 4C+74.26 (obs. ID
60001080006, 2014 October 30), assuming the convolved model tbabsx—
warmabsxrelxill (upper panel), with the corresponding residuals (lower
panel). For the model description and the best-fit model parameters see the text.
Red and black symbols/curves correspond to the NuSTAR modules FPMA
and FPMB.




Summary :

optical lags behind the
radio emission
tbabs*warmabs*relxill

Hard Component
Conclusions

e The optical and the radio emission components appear
strongly correlated such that optical lags behind the radio

emission by ~ 250 days.

e From the spectral analysis of the NuSTAR observation us-
ing the model tbabs*warmabs*relxill, we estimate the inner
disk radius of the truncated disk to be R;, = 357 i:f ISCO
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