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Overview

Background ) [ Spectral Analysis » | Timing Analysis

Motivation:

e C(Case study to probe extremes of AGN X-ray variability
e Informing longer-wavelength studies of CLAGN



X-ray Spectral Components of
AGN

Power-law continuum (/'~2)

Strong Soft Excess (below 2 keV)

Iron Line Profile (6-7 keV)

o  Narrow line - fluorescence from outer disk/torus

o Broad iron - smeared reflection from inner disk

Compton hump (10-80 keV)
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Absorption & intrinsic variability interplay
Example: NGC 1365 (walton 2014)
XMM:(0.3:10 keV.

Normalised counts s keV™!
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- NuSTAR: 10-80 keV
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Case Study: 1H1934-063 >
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e DBright and highly variable AGN
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e Radio-quiet (Condon 1998)

e NLSI1 (Nagao 2001)
o ~120 ks concurrent XMM-Newton

EPIC PN and NuSTAR observation

o M, .=3X 10° M, talizia 2008) ® L. 0wy = 9.2X10* ergs/s

o F, iy =22x10"" ergscm? s

e 7—0.0102 (Rodriguez 2007)
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Case Study: 1H1934-063  ° . B

e Bright and highly variable AGN 9 ¥
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(CAIXA, Ponti 2015)

What causes extreme variability in this
source?

Does it fit with expectations from other
well-studied Seyfert 1s?
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Possible Causes

e Line of sight obscuration

o  Clumpy torus
o BLR clouds

e Intrinsic variability

o  Weak radio jet activity
o  “Crashing” X-ray corona
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Compton-thick
absorption is
disfavored

> (Change is
intrinsic to
X-ray emitter
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NuSTAR 5-10 keV

NuSTAR 10-20 keV
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Spectral Analysis



Time-resolved XMM-Newton Spectra

— [ j L j T j " T ] 050
% 10 o TS 1H1934-063 - 245 |
i RN : 10.45
< r T e Wiy i 2.10 B 5 f’& —
‘_I'm 1 E \ [/’/ E
% c 205 , {040
+~ () o ’ =
= 2 a S
] = = : — -LLL E 1.95 \\\:\\\\ ,'/, ;’// qui
= 25 L . | ] B 10.30:5
=, - Shape of soft spectrum consistent, but “:|—W F 190 °
i . | harrowing in shape of iron line i (e # 10.25
CG . E— : f | ’
g 1 ;—:J;m:g;;spn:mlia&w@mﬁmw@, 1y
R s ———— 180 ‘ — 0.20
: high flux low flux high flux

Pivoting of power law continuum, confirmed with spectral fitting

Narrowing accompanied by continuum increase/ hardening (Baldwin 1977, Iwasawa & Taniguchi 1993)
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Evidence from X-ray Spectroscopy

e Model: Galactic absorption*(relativistically broadened reflection-+cutoff power
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Timing Analysis



X-ray Reverberation Studies e v

Lag ( ) vs. Temporal Frequency (Hz)

e Long-timescale lag % %
o XRB Cygnus X-1 -§> + » <

(Miyamoto 1988) o °f ,
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Lag Analysis of XMM-Newton data
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e Soft Lag~20s=h ~6.7r,
e Hard Lag ~ 293 s
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Lag Analysis of XMM-Newton data

Lag Frequency Spectrum

Evidence of Iron
Ka Line
Reverberation
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Summal’y Still not many time

e This is the first X-ray spectral analysis of 1H1934-063 la.gs measured,
high SNR case study

o Reflection dominated spectrum, highly variable is important!

e ['e K reverberation lag in the lag energy spectrum

obtained by comparing the time lag between hard and

soft emission (1/~20 discovered) %
e Decrease in flux during observation due to change in & 100 }/ ?
X-ray corona, not transient absorption event < ’ t/
; ) g 100
Future Work <
; Iy
= Kara 2016

e What is the relationship between fast X-ray variability 10
and Optical-UV BLR variability in CLAGN?
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Lag Analysis of XMM-Newton data

Lag Frequency Spectrum Ark 564
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