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GOAL: building an optimal sample to
investigate the average long-term X-ray
variability properties of quasars




GOAL: building an optimal sample to
investigate the average long-term X-ray
variability properties of quasars

Quasars with optical (SDSS) AND X-ray (XMM-Newton)
spectral data:
SDSS-DR16 + 4XMM-DR12
~ 18,000 SDSS quasars with serendipitous XMM obs.




Selection of a homogeneous quasar sample

1. Selection of
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~50% “Blue”

15,000 SDSS+XMM



Selection of a homogeneous quasar sample

s

o

e 3
® wm oy,
S O 0,
n_"Vun&S
o2 v &
umh
T 0 (o]
.1hHe
WtBP

<

1.12-1.52

1.52-2.03
s and S 2
v

0.77-1.12
2.03-5.42

z
z
z
z

o
o
o
®

1. Selection of m quasars

[1-s B3] (1087)607




Selection of a homogeneous quasar sample
1. Selection of m quasars
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Selection of a homogeneous quasar sample
1. Selection of m quasars

a = 0.94=£0.01

1,458 sources with at least
two X-ray observations

Comparison of the X-ray
fluxes (@ 2 keV, or 2-10 keV)

FX(1) : flux from the
deepest observation
(combinations of obs. length
and off-axis angle)

FX(2): flux from the second
deepst observation.



Selection of a homogeneous quasar sample

2. Remove X-ray
N = 8947 § = 0.40 “:3 ddington bia;s 7

N =1598 § = 0.24

* N=184§=0.12

~50% “Blue”

15,000 SDSS+XMM



Selection of a homogeneous quasar sample

2. Remove X-ray
el il “Eddington bias”

* N=184§=0.12

~50% “Blue”

~40% bias-free

15,000 SDSS+XMM



Selection of a homogeneous quasar sample
for X-ray variability studies

703 sources with at least

~50% “Blue” two X-ray observations

(if > observations, we
select the two deepest)

15,000 SDSS+XMM



Results: full sample

a = 1.00 = 0.02
oyar = 0.21

Fit with intrinsic
dispersion in
addition to
measurement
errors



Results: full sample

Lower variability at
v L:iii hlgheP luminosities

a = 1.00 = 0.02
oyar = 0.21




Results: “X-ray steep” subsample

[>1.7

a = 1.00+0.02




Results: “X-ray steep” subsample

[>1.7

a = 1.00 & 0.02
oyar = 0.08




Results: “X-ray flat” subsample

[<1.7

a = 1.06+0.04




Results: “X-ray flat” subsample

[<1.7

The selectionon I
applies on each individual
observation, so in both
subsamples AT is small !!

High X-ray flux

o = 1.06£0.04 variability in blue,
optically selected
quasars is
associated to strong
spectral varibility




