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Changing Look AGN

The spectral state changes

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



Huge optical/UV flare

Trakhtenbrot et al. 2019,  

Ricci et al. 2020, 2021, 2023,  

Laha et al. 2022 

Masterson et al. 2022 

Hinkle et al. 2022 

And many other….

1ES 1927+654 

The most enigmatic changing look AGN



Corona Vanished (Aug-Nov 2018)

UV continues to drop monotonically

Laha et al. 2022, ApJ…931….5L

Radio is minimum when corona vanished

Corona 10 times the normal…

Swift-UVOT

Swift-XRT

Swift-XRT



Magnetic Pole Inversion: Laha et al. 2022, Scepi et al. 2021



Laha et al. 2025 ApJ...981..125L



Laha et al. 2025 ApJ...981..125L

The long term light curve (Swift and VLBA)



The unusual radio brightening… 60 times in just 6 months (Feb-Aug 2023)

Meyer et al. 2025 ApJ...979L...2M

Soft X-ray rise (0.3-2 keV, Swift-XRT)

Multi-band radio light curve

Radio spectral slope evolution



The spatially resolved bilobed jet, traveling at a speed of 0.2c

Meyer et al. 2025 ApJ...979L...2M 

Laha et al. 2025 ApJ...981..125L



The unique X-ray QPO detection during the Jet formation…..



Quasi-Periodic-Oscillation….in X-rays (XMM-Newton light curves)

Aug 2022

Feb 2023

Aug 2023

Mar 2024

Masterson et al. 2025 Natur.638..370M



Unfolding the story…..A multi wavelength view



The source was normal in May 2022…. 
after which we found some enigmatic behavior

Laha et al. 2025, ApJ…981..125L 



The soft X-rays showed a continuous rise after May 2022 
Possibly the poloidal fields were advected.

A jet was formed
Laha et al. 2025, ApJ…981..125L 



Although we see the soft X-rays rise, we do not ‘see’ any 
signatures of jet, yet, because of a screening cloud.

Laha et al. 2025, ApJ…981..125L 



Radio Flare
200 days from May 2022, we ‘see’ the jet as a Radio flare, 

once it’s out of the screening cloud.
Laha et al. 2025, ApJ…981..125L 



Radio Jet spatially resolved

We ‘see’ the spatially resolved jet, traveling at 0.2c

Laha et al. 2025, ApJ…981..125L 



Conclusions 

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

Laha et al. 2025, arXiv: 2501.02340



Review article on Radio Quiet AGN Corona 
Published in Frontiers of Astronomy and Space Sciences

Laha et al. 2025 FrASS..1130392L



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

Coronal slope increase from 2.7 to 3.2

But the soft X-rays rise by ~8-9 times



2-10 keV X-rays show no variation during the radio flare (NuSTAR+XMM)
Laha et al. 2025 ApJ...981..125L



No correlation between UV, Soft X-rays and Hard X-rays



Summary of what may have happened



Media stories….



The first ever, real-time observation of a relativistic jet launch 
from a supermassive black hole

Meyer et al.  2025 ApJ...979L...2M
Laha et al. 2025 ApJ...981..125L







Laha et al. 2021 NatAs...5...13L 
Nature Astronomy Review

Accretion of matter is believed to power 
AGN, which also creates highly energetic 

outflows ….. 


