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Outline

-+ Measuring the corona with X-ray reflection and
reverberation — bringing together theory anad
observation

-+ Understanding variability in the corona — clues to
the process powering the emission

- Probing structure within the corona



Measuring the Corona
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X-ray Reflection
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X-ray Reflection

B Reflection from Disc
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X-ray Reflection
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The Emissivity Profile
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Finding the Corona
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X-ray Reverperation
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X-ray Reverberation
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X-ray Reverberation

15::::I:::::
0653510301 = = o oo

Continuum
- Reflection
L

0.5 1 2 5
Energy (keV)

10~



Stanford University

200(

150/ + -
100 _+_ )

D
1))
< L i
= 50 _
O ————————————————————————————————— I -
I ¢
50+ o | 7
107 107 0.01

Fourier Frequency (Hz)

Fabian et al. 2009, Kara et al. 2013, Uttley et al. 2014



Stanford University

Hard X-rays lag soft
(in continuum)
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Understanding the Variability
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Variability in the Corona

1
* ) Fitting 3-5keV
* ¢  Fitting 3-10keV
107 ,’3
SR
. : T ¢
= 10—6 *d
= I -9
g q=3 107
S = o | | % ¢  Fitting 3-5keV
=) © 1 N 4 Fitting 3-10keV
10 . L
e | 1 | \\tg
L . ¢ 2
XMM High N
v 10_121 T 0 5 .
& mﬂ"""""""ﬂa W ‘ rit, 5 T ! TT "‘WT¢
o . " e = q=3
z Lt “’Wfﬂmyn“”"‘n\lwm I W k - - - |
g i ++t+ +++++ 1
é ++ 1 ++ +++++ ; | 107 L) F?tt?ng 3-5keV m |
g + _H_ ?wm g 4 Fitting 3-10keV
E +++*1++ ”Jf Jr+Jr +Jr H“L ' i + XMM-Newton High (2006) ] ’ ’fb | f : é
+++++ i M + Suzaku High (2006) : e i XM Intermediat
T ﬂ + XMM-Newton Low (2007) | g2 " 1077 10 T
+ XMM-Newton Int. (2009) | 5 10 TN e Te v
i + Suzaku Low (2013) g 11
o —t : : : — £
= 1 2 5 = =3
Energy (keV) g *

107° \ N
| il
Syzaky Low | |

\J 7/
{

—
N
| AN |
N

10712
1

Wilkins & Gallo 2015



Variability in the Corona
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Flaring from the Corona
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Flaring from the Corona
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Flaring from the Corona
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September 2014... A bigger flare...
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September 2014... A bigger flare...
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What caused the flare?
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What caused the flare”?
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FInding structure within the corona
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Reverberation Response

Reynolds et al. 1999, Wilkins et al. 2016b



Comparing to Reality
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A tale of two coronae”
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- X-ray reflection from the disc reveals the geometry and
extent of the corona

- Variability accompanied by expansion and contraction of
corona

Flaring events correspond to collimation and launching of
the inner regions of the corona

Evidence of collimated core within extended corona

Understand the physics of the corona, how it is powered
by the accretion flow and how jets are launched
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