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Variability in the X-ray, state of the art

Many time scales
At=20, 40, 60, 80 Ks, ~ days, months, years

(e.g. Ponti, Bianchi et al. 2013) (e.g. Vagnetti, Middei et al. 2016)
» 0545keV ...

CAIXA: a catalogue of AGN in the XMM-Newton archive o

lll. Excess Variance Analysis
SF |-/

02 [~ Ll




Variability in the X-ray, state of the art

Many time scales
At=20, 40, 60, 80 Ks, ~ days, months, years

(e.g. Ponti, Bianchi et al. 2013) (e.g. Vagnetti, Middei et al. 2016)
05-45kev EEii

CAIXA: a catalogue of AGN in the XMM-Newton archive o

lll. Excess Variance Analysis
SF |-

0.2 [~ Lin
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How variability

behaves on longer
time scales???
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Building the quasar sample, the recipe

IGIENE » ECONOMIA = BUON GUSTO

LA SCIENZA IN GUGINA

[/ ARTE DI MANGIAR DENE

MANUALE PRATICO PER LE FAMIGLIE

COMPILATO

PELLEGRINO ARTUSI

PEI TIPI DI SALVADORE LANDI

THrettors dell’ drte della Stanepa

1881

«

\

Long term X-ray

ensemble flux variations
Y,

©

o Large number of
observations
Large number of sources

° Large temporal window




Building the quasar sample, ingredients

SXMMSSC-Dr5

565,962 X-rays det.
239,505 multi epoch

covered time interval
13 years obs. frame

covered time interval
~8 years rest-frame

Quasar catalogs
Dr7 & Dri2

only type 1 objects
e 105,783 s.c.q.
o 297,301 s.c.q.

18,806 X-ray det.
105,924 X-ray det.

covered time interval
~1 year

however...it was
1990/1991 (:










Building the quasar sample, finally

SDSS
Dr7 & Dri2

o Matching radius

5 arcsec ;”M&tching radius

2,700 multiply observed | > 271’;9 arctse:
matches

(MEXSAS, 7,837 obs) |
6,801 single pointed . " \

256 sources

SXMMSSC-Drb We take into account observed both by
XXMM offsets due to the
different sensibilities Rosat and XMM

on 20 years time
interval /
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~ 23 years o wer frame

1892 1994 1998 1983 2000 2002 2004 20068 2008 2010 2012
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The structure function analysis

the lag between measure i and ii

/

SF(r) = /< [log fx(t +7) — log fx (D)2 -

flux measures at epoch i, ii o it works in the time domain\
. *USeful*for e'nser”n'ble Sthies**

2 vise =< 0o(t) +on(t+T1) >
O-TLO’LSG O-’I’L O-’I’L T =
varlablllty asa function of the

photometric errors lag ’T between the observatlons

coming from epochs i, ii ° SF mcreases if ﬂux differences




0.1

The long term

s)

(year

rest

T

(Middei et al. in prep)




The long term (Soft) X-ray Structure Function...

L B AN B SO A L B to build the

: A TR combined SF we use
022keV - TR the softer band 0.2-2
R NGt keV and XMM data
are cut to the
brighter ROSAT
fluxes to perform the
match in the long
time lag bin

X-ray A

SF still increases
at 20 years lag

. /
e E A (& plausible)

0001 I -l el V;:”"‘L.l.;:L-J_LLj-' : .II --l-'.l I‘-I Ll . II" L I'|::I: I'.-'I1L..'.J:'I.'r ] I- il

0.001 0.01 0.1 1 10

(Middei et al. in prep) T ( years ) SCel’ldI'iOS:

rest
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The propagating fluctuations model...

(Lyubarskii 1997) Ve B

Long term

fluctuations
AVAV é /\/\/ propagate

hrough the disk
\ ? V

irradiation

inverse

(Arévalo 2007)
optical variability could lead

X-ray flux variations!!!
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Comparing with optical structure function

from Collin & Huré 2001,
Revit /Ry = 3 x 107(M [ Myy) ™"

|

this corresponds to 105-10% Ry
for 108-10° Msun BHs

from e.g. Czerny 2006 we derive
dynamical time scales

Tayn = 7 1075 (R/Ry)*> M | Msun (yrs)




Comparing witk

R=1.5 1076 (M/M_)®% pe

1 L I 1 L |
1 T T T T

R,/Rg=3 107 (M/M,)-046

Tayn=0-35 (M/Mg)03! yrs

P

_‘_'__'_'_,_,_,—o—'-_

from Collin & Huré 2001,
Rerit /Ry = 3 x 10"(M/Myy) ™"

this corresponds to 105-10% Ry
for 108-10° Msun BHs

from e.g. Czerny 2006 we derive

dynamical time scales
Tayn =7 107°(R/Rg)**M[Msun (yrs)

|

" tayn = 0.35 X (M /M)’ yrs




Comparing with |
Optical SF increases from Collin & Huré 2001,
Rerit /Ry = 3 x 10"(M/Myy) ™"

|
o
n

| ]
o o
- [

this corresponds to 105-10% Ry
for 108-10° Msun BHs

from e.g. Czerny 2006 we derive

dynamical time scales
Tayn =T 107°(R/Rg)** M/ Msun (yrs)

_ [ tayn = 0.35 X (M/Myun )" yrs
o (delz Vries et al. 2005)
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. . . Large size emitting region

. . . as just shown, large size
emitting regions allow flux
variations on
long time scales

UV-Opt-Soft X
component

(Petrucci et al. 2013)

Hard X
component
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