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The soft excess problem:

Shakura Sunyaev accretion discs
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Soft excess tied to atomic processes?
Reflection? Absorption?
Is it variable?




The Broad lines problem
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New generation telescopes: confirm the presence  Fabian et al. 2002; Guainazzi et
. al. 2006; Nandra et al. 2007
of broad lines

BUT a complex absorber could mimic a broad line  Pounds etal. 2003; Reeves et al. 2004;
Turner et al. 2005; Miller et al. 2008




Open questions:

* Which is the nature of the soft excess? Is it variable?

* Are the broad lines real or an effect due to absorption?
Are these variable?

Spectral degeneracy = no solution through mean spectra

=> X-ray Spectral Variability study
of 36 bright, type 1 AGNs




The sample of type 1 AGNSs:

All the Seyfert 1, 1.5 and NLS1 of the ROSAT all sky survey
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The variability tools:

Root Mean Square
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The variability tools:

Root Mean Square

variability or Fvar
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RMS spectra: group A

10 / 36 objects = less variable low and high energy
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RMS spectra: group A

10 / 36 objects = less variability at low and high energy

Higher mass BHs
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RMS spectra: group B

9 / 36 objects constant or lower variability with energy
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RMS spectra: group B

9 / 36 objects constant or lower variability with energy

Constant with energy
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RMS spectra: peculiar and low variability objects

3 / 36 have peculiar variability
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Deeper study: RMS simulations - time resolved
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Deeper study: RMS simulations - time resolved
spectral variability : MKN335
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RMS spectra: Constant SE

7 | 21 objects = SE constant
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RMS spectra: slowly variable SE

7 | 21 objects = the low energy drop of variability explained by a slowly
variable (30 %) SE |
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RMS spectra: variable SE

7 | 21 objects = SE as variable as the continuum (correlated)
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Stability of the RMS shape over time

* Is the RMS shape stable over time or does it vary between different

observations of the same source?




Stability of the RMS shape over time




Stability of the RMS shape over time
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Stability of the RMS shape over time
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The variability of the Fe K line: MCG-6-30-15
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The variability of the Fe K line: MCG-6-30-15
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The variability of the Fe K line: MCG-6-30-15

Revnivtsev et al. 1999; consistent with Papadakis et al. 2005
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The variability of the Fe K line: MCG-6-30-15
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The variability of the Fe K line: MCG-6-30-15
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Summary:

BROADBAND VARIABILITY:

The RMS spectra generally show a shape with:
- lower variability at low and high energy and a peak around 0.7 to 2 keV
- a flat or decreasing variability with energy

The soft excess is either less variable or as variable as the continuum
~ 30 % = SE constant
~ 30 % = less variable than PL
~ 30 % = variable as PL

The RMS is not constant over time: the soft excess may appear sometimes constant,
sometimes variable in the same source

The flat RMS shapes disfavour the models involving strong relativistic absorption

3-10 keV VARIABILITY:

The red tail of the Fe K line of MCG-6-30-15 shows a significant excess of variability in one over

4 XMM-Newton observations
The 3-10 keV total RMS spectrum = PL shape, without signatures of absorption

NGC7469: peculiar spectral variability = inverted I',_,,-flux relation




