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Outline

- Constraining coronal structure through X-ray
reverberation

- The corona of | Zw 1

- Evolution of the corona during a tlare



Why do we care”

How are some of the brightest objects in the Universe
powered?

How Is the corona formed and powered by the accretion
flow?

- What is the structure of the corona®”

How does the corona evolve in time”? What regulates
AGN activity?

ow are jets launched and are they related to the corona?




X-ray Reverperation
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X-ray Reverberation
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X-ray Reverberation
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Hard X-rays lag soft
(in continuum)
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The Corona — A Summary
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The Corona — A Summary
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The Corona — A Summary
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Reverberation Response

Reynolds et al. 1999, Wilkins et al. 2016



The Lag-Energy Problem

257
— Total response
20 ——=—- Continuum CA S S A :
I R Reflection Y Aad

[E—
N

T L

1

[E—Y
o
T T 1

()|
T T T T
I

Average Arrival Time / GM ¢~

1HO707-495

! IRAS 13224-3809

i Ark 564
of Mrk 335

1 ] ] 1 1 1 1 1 1 | | | | | | | | | | | | |
: 10 0.5 1 2 5
E / keV
Energy (keV)

Wilkins et al. 2016



)
i)
o=
172]
o
=
=
-
o
b
S
o
(4]
s’
W

C\-
=
O
X
P,
)
®
kS
d
O
-
)
R,
)
©
=

,7:,;::7::7::7::7::7::7::7::7::7:,;::7::7::7::7::7:,;::

) (@) o0 ~ \O ') <t (ep) @\ —
—
A9 / AS10uy
i - ]
u/ m
l\l\lﬁ m
lll\\lll\\ L La m n
¢ ® 5 3
L // = i
2R
- "" 4IaA m m -
L . g i
. o O o
- SO | |
I N N S S Py ll_f 7 _ “ .
- I .
i \w_ (I ]
\\\\\\ “
() () () O (@) () S
<t (op) @\ — 4_1 a_/_

.0 ND / SUWI], [EALITY 93BIOAY

Time

10

E / keV

Wilkins et al. 2016



Stanford University

A tale of two coronae”

T T T

— Propagating fluctuations
60— e Single fluctuation ]

~
Y

IS
S

Lag/GM ¢’

N
(=}

P
e

............

20— S S
10 10 0.01 0.1 1
/¢’ (GM)!

40

(O8]
(=]

¢
)
d )
2. i)
- [
) ' \
0l \ r
n
ot 5 e Iy
0 PR 1
S/ vy \ 1
i \ Y I
K ' ) ]
) ] 1

7
1 .
A [ I
H 1 i
H 1 ]
H 1 2
H )
' H H
) Il I
j ;
\ H Vo o
) 1 oot
. 7 vy
) ¥ H Iy
3
3
i
1
y T
4,
N
4

N
‘Q-

[\®]
(=}

(=3

Average Arrival Time / GM ¢”
S

; ‘ / / / \ ——  Total Spectrum : ,"' by
/ / / / —10f| === Continuum i & -
| / \ / / / I B Reflection |
| \ ‘ ‘
\ ) \ T
§ \ \ _ | | | | | | | | | L
‘,\ \ \ \ \ / 20 1

10
E /keV

Wilkins et al. 2016



Seeing the structure in 1 2w T
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Evolution of the Coronain | Zw 1
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Evolution of the Coronain | Zw 1
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Evolution of the Coronain | Zw 1
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- X-ray reflection and reverberation reveals structure right down
to the innermost stable orbit and even the event horizon

- Starting to see evidence of a persistent collimated core within
an extended corona — the base of a (failed) jet?

Flare begins as an increase in variability of the accretion disc
corona before the X-ray count rate increases, then
propagates inwards from the disc corona to the core. Core
causes a second, more sudden, increase in count rate

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