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Mechanisms triggering Changing-look

events
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- State transitions (as in BH binaries; e.g. Noda+18)
- Disk instabilities (e.g. Stern+18, Ross+18)

- Tidal disruption events (e.g. Merloni+16)



TDEs and changing-look AGN 2

The changing-look AGN SDSS J0159+0033

MJD—-51000 [rest—frame years]

Merloni et al. (2016),
see also poster by Liu
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1ES 1927+654

Source previously classified as an AGN both in the optical
and in the X-rays (Lx~1e43 erg/s)
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The optical/UV outburst of

1ES 1927+654
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Apparent Magnitude

The optical/UV outburst of 1ES

1927+654
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The changing-look AGN 1ES 1927+654
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The UV spectrum
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The X-ray campaign

~ 1.1 Ms (13 full days)
265 NICER (~700 ks)

14 Swift (26 ks)
4 simultaneous XMM-Newton/NuSTAR (~400 ks)
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Extreme variability on short

timescales..
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..and on long timescales
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X-ray and UV variability are

disconnected
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The X-ray campaign
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keV* (Photons cm™ s™' keV™')
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keV* (Photons cm™ s™' keV™')
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keV* (Photons cm™ s™' keV™')

107"

g‘

”WMM
L May 2019 (9™

A ,
e A
>

¥ v
b ¢ »
v oy %
‘”.
RIRL PTIR Ty ‘5;'
4 "> PR Wi .v’,
- Sov Y %
" S d T e
4 W, Y Yo
X3 v
v e

o L
Sorv v % of v ®
IR i ik LT
.

» " A
w o’ * ReAROM N T o1, THR0S SN
& o) BV L
JRTRRT  h L R (X anct R A S
v 3 AN ey
e i MEAIRMAR B S RN R oyt
hea
v
A { Rod
e Y Wou % v
v Vo %
o * . -
. o? s,
RO W
L4 v
. -
" Auqust Ly
g ? L 4 e
.
ve
2018 3) s e 2018
v
+
v v T
o 7 v
v
I I
v
v
L 4 b d A 4 Y
v L 2 v | ®
v
PR 2
PR S
2 g

July 2018 (2)

Ricci et al. (submitted) 3

1
Rest—frame energy (keV)

10



keV* (Photons cm™ s7' keV ™)
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X-ray spectroscopy

December 2018 observation

—~ June 2018 observation —~
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Number of sources

X-ray spectroscopy 2

Photon index AGN (~1 .8) Cutoff energy (E- ~ 200keV)
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X-ray spectral variability 2=

Is the normal X-ray continuum reappearing ?
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X-ray spectral variability

XMM—Newton
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See also R. Saxton’s talk, also Shu+17,18



What do we know? ﬁ

1) Some crazy event destroyed the X-ray corona
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What do we know?

1) Some crazy event destroyed the X-ray corona

2) The inner regions of the disk might have also been destroyed
(no broad UV lines)

3) After the event the emission was dominated by a blackbody
component

4) Incredible variability (2dex in 8 hours, 4dex in 100 days)

5) Very clear harder when brighter behaviour (very different from
normal AGN)

6) Power law with a very low cutoff energy re-appears as the
luminosity increases

7) No correlation between X-ray and UV variability



A TDE in an AGN?
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A TDE in an AGN? y
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iIn an AGN?
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iIn an AGN?

X-ray
corona
-«
——— Q —— | Pre-outburst.
“ /, , ! T \ . | (<Dec.2017)
SMBH
G
o%° - 2) Shocks between the
\ disk and debris increase
| < - ‘/ Ay | the accretion rate of the
/‘ ] ] [ X ] \ \ \ innermost regions of the
[ accretion flow.
(Dec. 2017 — early 2018)
3) Depleted inner disk,
X-ray corona vanished
— ° _ due to the cutoff of its

energy source. Very low
X-ray luminosity.
(June — August 2018)

\ |
[ EFEIT R TINEEEREETR
\

/ / \ \

4) Innermost regions of
the disk are refilled,
recreation of a weak (low
temperature and optical
depth) X-ray corona.
(September 2018 —
now)

Ricci et al.
(submitted)



Summary

- The destruction of the X-ray corona and of the innermost
regions of 1ES1927+654 could be caused by the interaction with
a star

- Changing-look events in AGN can be associated with dramatic
and quick transformations of the innermost regions of accreting
SMBHSs (and TDEs?)

- Future studies with eRosita and the Einstein probe might find
many more objects such as 1ES 1927+654



