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Changing Look AGN

Spectral classes identified in

X-ray UV/optical
Graphical illustration of spectral transitions
a 10~ b s0;
Unobscured |, i ‘
& 20
10°° :
'; . 20
s F
4 . =
L 10 \:: LR Type 1
X .
L 10 | \.\.-
10 :
Obscured S 3 Type 2 '
10-5 o . . T TR A | : e B il TR T RS IR VT VI M |
1 10 100 4,000 5,000 6,000 7,000
Energy (keV) Wavelegth (A)

Spectral transitions usually driven by
Changing obscuration (CO-AGNSs)

Changing accretion

te (CS-AGNSs)

The spectral state changes

Ricci and Traktenbrot, CL-AGN review, Nat_As 2023.




1ES 1927+654

2004 Broad Emission Lines  ° I 40
5 150 - Tl 5
© <L 0“ ®e - 30 © <L
6 o M o * |, <= The most enigmatic changing look AGN
3 504 & Ha o .. . -10 =@~ Trakhtenbrot et al. 2019,
¢ HB
09 [ t+l i 1 | [ -0 - -
100 Xeray (0.5-10 keV) I Ricci et al. 2020, 2021, 2023,
D T SR g l‘l' ..................... . ............... L 40P 2 —
£ 10 XNAM 2017 May "o | = 0. n
=l ", L L1092 2'» Laha et al. 2022
Wln 13 = 4 € D
> 10 - # NICER L, F40° = O
O, ~-14_| W Swift XRT | 440 Masterson et al. 2022
10 Sty 10
T T T ] T "t =21 :
14 Optical and UV uf T I Hinkle et al. 2022
£-5 DEE —::- = i L -20
154 PS1-10i (@) o~ S Oofm " A ¢
. A 16 T . . . And many other....
/ b e~. 0 R
2 16- NS Y s
5 1 R it 4o ~o"'( zp N 1 =
I by 2 e e —
CEB : BN € s ‘.\ i g
I= ! i SANERE R R S  PNER I i) SO 9
T ,' s SR L L N R F-17 3
S ! @A swiftU $ ASAS-SNg _§
3 | B SwitUVW1 ¢ ASASSNV | . <
ll 1 Swift UVYM2 $ ATLASC
,‘ Swift UVW2 ATLAS o
--15
Huge opdncal/UV flareniin | bl

I i
0 100 200 300 400 500

Rest-Frame Days Since 2017-12-23 04:48 UT (MJD 58110.2)



Corona Vanished (Aug-Nov 2018)

Corona 10 times the normal...
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Pre Flare Aug 2018

Nov 2019

Post Flare

Magnetic Pole Inversion: Laha et al. 2022, Scepi et al. 2021
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The unusual radio brightening... 60 times in just 6 months (Feb-Aug 2023)
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The unique )(wrav QPO detection during the Jet formation....
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X-ray (2-10 keV)
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Conclusions

2 — 10 keV flux showed variation by a factor < 2. The weak variation of the 2 — 10 keV X-ray emission
and the stability of the UV emission suggest that the magnetic energy density and accretion rate are
relatively unchanged, and that the jet could be launched due to a reconfiguration of the magnetic
field (toroidal to poloidal) close to the black hole. Advecting poloidal flux onto the event horizon
would trigger the Blandford-Znajek (BZ) mechanism, leading to the onset of the jet. The concurrent
softening of the coronal slope (from I' = 2.70 + 0.04 to I' = 3.27 £ 0.04), the appearance of a QPO,
and low coronal temperature (k7, = 815 keV) during the radio outburst suggest that the poloidal field
reconfiguration can significantly impact coronal properties and thus influence jet dynamics. These
extraordinary findings in real time are crucial for coronal and jet plasma studies, particularly as our
results are independent of coronal geometry.

Perhaps we are observing a Blandford-Znajek (B-Z) jet get formed, in real time!!

Laha et al. 2025, arXiv: 2501.02340



X-ray properties of coronal emission in radio quiet Active Galactic Nuclei
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Typical Spectral parameters: Typical physical parameters:
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" But the soft X-rays rise by ~8-9 times

This figure shows the increase in the net
energy dissipated in the soft X-rays...

|Coronal slope increase from 2.7 to 3.2
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Summary of what may have happened
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Media stories....

5 MIN READ

Astronomers Catch
Unprecedented Features at
Brink of Active Black Hole

International teams of astronomers monitoring a supermassive black hole in the heart 2023-06-08
distant galaxy have detected features never seen before using data from NASA missic
other facilities. The features include the launch of a plasma jet moving at nearly one-tt
speed of light and unusual, rapid X-ray fluctuations likely arising from near the very ec

black hole.
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News Coverage

Multi-wavelength observations of a jet launch in real time from the post-changing-look Active Galaxy 1ES 19274654
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Strange Pulsations From a Black Hole Due to Something in Orbit
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https://www.youtube.com/watch?v=G9kfpAHAKMU&t=698s




This artist’s depiction shows a tidal disruption event around an active black hole. Whereas most active black
holes that have jets are seen to possess those jets constantly, the first example of a jetless active black hole
having a radio jet “turn on” has just been discovered. It may help unlock a new class of cosmic events. (Credit:
Carl Knox/OzGrav, ARC Centre of Excellence for Gravitational Wave Discovery, Swinburne University of
Technology)
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Cosmic first: supermassive black
hole caught “turning on” in real-
time

Seven years ago, an outburst in a distant galaxy brightened and faded

away. Afterwards, a new supermassive black hole jet emerged, but
how?
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Accretion of matter is believed to power
AGN, which also creates highly energetic
outflows .....
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