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Typical AGN X-ray spectra
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Introduction & Motivation

Zw 229.015 is a Seyfert 1 AGN
at a redshift of 0.0275

Its mass has been estimated to
be about 107 solar masses by

' Barth et al. (2011)

It _vvas observed contlnuouslyrby
Keplér telescope from 2011 to

gty | -

" . %Our .&aim ‘is to carry, out
@ " simultaneous X-ray and optical
* analysis for the source

' This source has been -well

+ studied. in the optical, thus X-ray ,
analysis can further help in.

adequate modelllng pf -such

ISeyfert 1 AGNs.



Spectral Analysis

* The data-used in this analysis is
the archival EPIC-PN and MOS

~data of the source obtained on
June 5, 2011 on- board XMM-
'Nevyton :

®uy’ Data reduction followed

' standard ,procedure provided
-.by the SAS software

* We fit the spé&ctra in the range”
'(03 10.0kev) with a simple
powerlaw and observe - the ,
.presence of some: soft excess -
;below 1.0kev (ass shown

.. below -
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Plot of power-law spectral fit and its
reS|due

data and folded model Fitted SpeCtraI MOdeIS

Power-law

> Multi-colour  Disc Blar:kbody  Model
[diskbb] |
(Mitsuda et al. 1984 Maklshlma et aI_
1986) " . -

> Smeared” Absorption  Wind  Model
soft excess 5 [swind1] -

! .7‘ WMWMLI ol { H“WlﬁMWmMMMM b {G|er“nsk| & Done 2004)

"v“"-',l: "{lermal Componlsatlon Model [compTT]
: . Titarchuk 1994) S
Power-law fit parametérs ' ¢ )

' . >Relat|V|st|caIIy Blurred Reflectlon Model

[refhonx]
Photon index 2.04+0.006 (Ross & Fablan 2005

X2/d.o.f 2050/1410 b i o




Spectral plots for all four models
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Table shoWing best-fit parameters

Model/Parameter & Best-fit values

Mlorde] constant®wabs¥F{diskbb+zpo)
Calibration Factor (CF) (993 = O (NS

Tin (ke™ ) 0. 156 = O g

Photon index IT7 1.5 == 0013

¥ e 149151408

Flux {erg cm— = s~ 1) GB.a35 = 1012

Loiergs— ') 1.1 > 1033

Mloscde] constant®wabs F{swindl F=po)
Calibration Factor (CF) (o993 = O (NS

Col. density (=107 cm— ) 13 _ B0 = 2 27

Logi& fergems— 1) 3.11 == 007

(i units aof v o .38 == (.3

Photon index I7 1.9 == 0.1

¥ fefer 143901405

Flux {erg cm < s 1) BT 102

roiergs—1) 1.15 > 1043

Mol constant®wabsFhkdblur{atable { reflionx .maod }4+epeaod
Calibration Factor (CF) 9] = O (M
kdblur index 4. 22 4= 1.45

Rin( =24 ) 3.999 + 0_491
Imelinationddes) 3

Photon index I7 1.52 4+ . 082
FelSolar 0. 469 = O_095
Reflionx Xi (erg cm s~ 1) 2308.32 = 65828
X 2y ger 14364 1404

Flux (ergcm ™= 57} G676 = 10712
Loiergs— 1) 1,15 = 1033

Meloscde]l constant®wabs Flcompit+epo) Jfise app o o i
Calibration Gactor (CF) (o993 e O (WS

Tplke™ ) .03

AT (he™w ) 0632 = O.232

Optical depth 7, BR.72Zx1.63

FPhoton index I7 1.52 = 0_10

v e 143571413

Flux {erg cm < s 1) BG83 e 102

Loiergs—1) .18 » 10%3




% TilﬁihgﬁAnalysi;s
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v Nonlinear Timing An'aly5|§ |
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Cross- Correlatlon Analysis -
Soft band_. 0.3-1keV Time Iag ‘estimate usmg JAVELIN code

Hard band: 1-10keV
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Estimation of corona size from time lag .

* If T,,s =1000 s is the time it takes
the soft photons . from the . cold
corona to, reach the hot corona
wl_nere' they, are ~comptonised "to
higher energies, the -'sgp'é‘ration d .
between the two. coronae system

can be roughly estimated to bes Accretion
s OIS N source disk ~—
+ F : i .- . \\ -.I'\ .-' b http://www.isdc.unige.ch/~ricci
’ . ' % ."' g 2 " ' " g " " '
. ¢ , WROR
' = 20R%u 4 :
. : ¥

* This indicates that the coronae system is \,/ery compact and outside
this region, .the disc emission, will be ' dominated blausib,ly 10)%

Optical/UV ;hotops. - , ,



‘Nonlinear Tlmlng AnaIyS|s

A search for sighatures of. Chaos y
 Vectors of dimension M are created

- from the.time. series s(t,) using a
delay time 1 such that:

' X(ti):'[s(_ti), s(ti+ 1), s(ti+ 21, sEtm(M-l)'r)]_ .

- . The cogrelation integral is given by

[ and the corresponding correlation
dlmensmn by

L
dlogC s (R)

dloc R

» . *The; plot of D, agdinst M, reveals the

nonllnear dynamical propertles of
: the System '




Plots of D, as a function of M

Lorentz data

Saturated D,(M) implies
+ fractal behaviour ,

Unsaturated .D"Z(M) im'ﬁlies
stachasticity

Kepler data



Conclusmn & Summary
“» The presence of weak soft excess. emission has been
observed below 0 kev

“ The- thermal comptonlzatlon and relatlwstlcally blurred
reflectl-on models gl\fe the most acceptable explanations to
the' possible origingof the soft excess as supported by crOss
correlation analy5|s of@e Ilghtcurves In two energy bands.

< Fro‘r%_;he observed p\&§ :
, ' enerqgy bands we mﬁerr' g "-';ﬁ are plausrbly emltted from

. B 3 o ' . 5

“ We have not found signaturee..,gf Iow dlmensianal ChAaosSAlinss
both the optical ahd X-ray Ilghtcurves of the source which may
have Important: |mpI|cat|ons for the flow dynamlcs

o Multi wavelength studies of'the spedtral and timing1pro‘ber‘ties i
. of such _sources by ASTROSAT and. self-consistent MHD
~ simulations will put further constraints on the above models,
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A search for signatures of Chaos

_ *  We use’XMM-Newton and Keplef'
Typical plot of log(C,,) vs log(R) lightcurves for the nonlinear time
* series analysis

‘"We apply the.nonlinear time series

- analysis method involving the delay

.€mbedding technlque (Grassbergef'
& Procacma 1983).

R Ve.ctor,s of dimension M are treated
';L;ifrom the time series s(t) using a
e delay tlme T such that.

B ,['

N 11*

X0 [s(t) St 1), (1 20, (G (M-Ly0)]

s

- Where M is the embeddmg d/menSIon
and T /s suitably chosen such that the
. vectors are not correlated
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