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What’s my study about?

We have six (four + two scheduled and unscheduled sub-
observations) different observations performed by
XMM-Newton during 2004 and 2005 and

we will focus mainly on MOS data to study:
• Continuum emission
• Iron Kα emission line

The object 1ES 1615+061 is a Seyfert 1
galaxy that belongs to the class of the so-
called Active Galactic Nuclei (see Nuria’s
talk). The main emission mechanism for
these objects in the 0.5-10 keV range is
the inverse-Compton scattering of
optical/UV photons coming from the
accretion disk off high-energy relativistic
electrons in the surroundings.



XMM-Newton Observation of 1ES 1615+061
Pablo Cassatella/Pablo.Cassatella@sciops.esa.int

3

First of all: data reduction

Data reduction tasks are performed with SAS:
• Background lightcurves extraction to identify Good Time

Intervals
• Image visualization to identify the regions from which to

extract scientific products
• Spectra (both source and background) extraction
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Two components of the spectra have been
fitted:

• Continuum

• Iron Kα emission line

Spectral analysis

One or two simple
phenomenological
powerlaws (K E-α)Inverse-Compton
scattering theoretical
modelOne or two Gaussians
A relativistic line
profile model
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Two powerlaws and two
Gaussians

• There’s evidence (F-test) to state that two
powerlaws fit the data better than just one
powerlaw

• Two important emission lines are present at
around 6.4 keV and 5.3 keV

Spectral analysis
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A powerlaw with a relativistic
emission line

Spectral analysis

Disk line
profile
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the 5.3 keV one

due to an
orbiting spot
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Second possible scenario: an orbiting spot that emits at
a rest-frame energy of 6.4 keV
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Comptonization model and two
Gaussians

This model shows that:
•  kTdisk are consistent

(∝ MBH
-1/4 )

• the optical depths
vary

Spectral analysis
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Comptonization model and a
Gaussian

Letting kTplasma and kTdisk vary we find that:
The optical depths are not consistent for the first four

observations, but they are for the last one.
This suggest variability in timescales which have to be longer

than the duration of each observation
(around 5000 ks) but shorter than the time elapsed between two

different observations.
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1ES 1615+061 is a standard Seyfert 1:
– Non-thermal continuum
– X-ray spectrum explained by Comptonization

of disk photons around a supermassive black
hole

But it is also peculiar:
– Relativistic effects:

– Variability timescale highlighted

Conclusions

•Normal relativistic disk line
profile?

•Orbiting spot on the disk?`
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Future work

• Study of the Hardness Ratios, ie. F(0.3-2
keV)/F(2-10keV) vs time

• Study of this object among the Seyfert 1
population


