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1. Introduction

There has been a significant progress in our knowledge of the
X-ray variability properties of AGN the last few years.

We have discovered high-frequency “breaks” in the PSDs (Vbr)
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The characteristic “break” time scale, Tbr, scales linearly with

BH mass:
6
T, (days)~0.02(M, /10" M)

Cle e T,_may also depend on accretion

/ | rate (McHardy et al 2006), but this
IS an open issue yet.
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(Gonzéalez-Martin & Vaughan, 2012)




PSD studies in the past have focused mainly in two energy
bands: ~0.5-2 keV (“soft band”) and ~2-10 keV (“hard” band).

We know that:
“soft band” PSD slope > “hard band” PSD slope

But, so far, there has not been a systematic study of the energy
dependence of the PSDs in AGN.

How does v, change with energy?

How does (th change with energy?

How does the PSD amplitude change with energy?



2. The sample

I chose objects which are X-ray bright, highly variable, and
have been observed extensively by XMM:

Name Net exposure (ksec)
MCG -6-30-15 434.1

IRAS 13224-3809 564.6

Ark 564 572

NGC 4051 622.7

Mrk 766 648.9

1HO0707-495 1160



3) The method.

A) I produced light curves in 5 energy bands:

0.3-0.5 0.5-0.9 0.9-1.5 1.5-4 4-10 keV

Average energy of the photons detected in these bands:

~0.4 keV ~(0.7 keV ~1.2 keV ~2.5 keV ~6 keV
X2 X3 X 4 X15

B) I estimated the PSD in the frequency band: 10 - 10 Hz.



C) I fitted the PSDs in each band with a “"bending power-law

model:
N

n

100 =

Free parameters: N, ahfand v,

I fitted the PSDs twice:
1) ahf—’ned, vbfvorlable (Model 1)

2) v -tied, o variable (Model 2)
bf hf
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models (in fact this result can PPN .. SEE—
constrain emissivity profiles)
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So, to my opinion, this picture: I
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(Churazov etal 2001)

is NOT the correct one for these bright AGN.
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This result rules out models where the
the X-ray source is non-variable
and the observed variability is attributed to
absorption variations only



So, to my opinion, the picture is like this:
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Done et al, 2007

And the PSD hardening could tell us something about the
“active regions”.



Malzac & Jourdain 2000

Study of the energy dependent
X-ray variability in the case of
flares which are due to a violent
heating of the corona, when the
perturbation time scale is of the
order of a few corona light
crossing times.

The soft X-ray band flares are
wider than those in the harder
band (2-20 keV).
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4. Summary

How does v, change with energy?

¥ It does not depend on energy.
¥ One can determine break frequencies using full band light
curves.

How does a . change with energy?
It flattens with increasing energy: athCE 0
Detailed study of dynamic X-ray “coronae” is necessary to

understand better the X-ray variability properties of
bright Seyferts.



Need to understand:
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in all objects? -

2 107

-

A

and...

-y
o

1 1 1 1 1 L1 1
1 10
Energy (keV)
1 1

1

10
c) Why does PSDamp anti-correlate § 102
with be?

PSD

107

- I T |

==

10

10
v, (Hz)






vP(v) (Hz")

Model 1

Model 2

NGC4051

f-r-n;n&:ﬁd.h tr&;f’
BRAI IR

T 3 10-15"'
107

107

A Moo M A
— T TT117 T T L

H W,f f
- U



=122 arto1

' }'Hjﬁﬁ':ﬁiﬂmj
SMMIL an%

TTT
1(:(1E

107 =

107

£ e e
L T T T : -

Model 2

IRAS 13224-3809

TTTTT]

j\




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17

