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Hinkle et. al 2025

Untargeted All Sky Surveys and New Discoveries 

Zwicky Transient Facility (ZTF)  

We are in the LSST era!

Alerts already streaming / in the next 24 

hours!!
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Tidal Disruption Events (TDEs)

see Kateõs overview talk
Active Galactic Nuclei (AGNs)

Å UV/ Optical Blackbody

Å Smooth Power Law (◄ Ⱦ ) Light Curve 

Evolution

Å Broad H/He emission lines

Å Soft X-ray Emission

Å Radio emission after years

Å UV/ Optical Blackbody

Å Hallmark stochastic multi-wavelength variability in 

light curves

Å Strong Narrow and Broad Emission Lines

Å Hard X-ray Emission

Å Most AGNôs are radio loud

Ambiguous 

Nuclear 

Transients 

(ANTs)

Slide idea adapted from  https://www.youtube.com/watch?v=2zfzH0habSs

Bianchi et al. 2005; Drake et al. 2011; Denney et al. 
2014; Shappee et al. 2014; Frederick et al. 2021

Ambiguous Nuclear Transients (ANTs) 
from an observerôs perspective! 

(Trakhtenbrot et al. 2019; Ricci et al. 2020; Hinkle et al. 2022; Holoien et al. 2022; Yu et al. 2022, Wiseman et al. 2024)(

Rees 1988; Evans & Kochanek 1989; Gezari et al. 
2012; Brown et al. 2017; Gezari 2021)



Extreme Nuclear Transients (ENTs) == Possible ANTs on steroids??!

Extremely Luminous, Long -Lived, Energetic (> 10 52 erg)

Subrayan et. al 2023b, 
Wiseman et. al 2023

Hinkle et. al 2025

Much cooler 
temperatures

Large extended emitting regions



How do they look spectroscopically in the optical? 

Hinkle et. al 2025
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Narrow core 

~ 300 km s-1

Broad wings 

~ 3000 km s-1

[O III] 

4959, 5007

Subrayan et. al 2023bAll ENTs show a strong blue continuum + 
H (Balmer series) + Mg II  



How luminous are ENTs in X -rays and Radio?

Å ENTs are luminous in X-rays with harder photon index compared to TDEs and ANTs. X-ray 

emission more similar in behavior to AGNs.

Å No detection in radio for AT 2021lwx. VLASS non-detection Fɝ< 0.35 mJy at å 3 GHz. No jets 

detected yet!

Hammerstein et. al 2023 Hinkle et. al 2025

Guolo et. al 2024



What do we know so far about ENT hosts and redshifts? 
The story deepens for AT 2021lwx: No host detected conclusively yet

?

Gaia16aaw  z ~ 1 Gaia18cdj z ~ 0.937 AT 2021lwx z ~ 0.995

N

E
DES gri DES gri PS gri

Subrayan et. al 2023b

Hinkle et. al 2025

Higher Stellar 
Mass Hosts

Higher SFR 



Hubble Space Telescope (HST) Observations of AT2021lwx
PI: Subrayan (ID:17748)

Goals of the HST program included:
Å Immediately decipher any underlying host galaxy for AT2021lwx at z~1, which was intrinsically 

challenging with ground-based observations
Å  Understand the evolving SED of AT2021lwx
Å For a TDE hypothesis interpretation, verify the location of AT2021lwx with respect to any host.
ÅModel the PSF + any Sersic profile to place quantitative limits of the host.

Subrayan et al. 2026 (in prep)



What do HST observations reveal so far?
Subrayan et. al 2026 (in prep)

Å No surprises, AT 2021lwx is still very bright.
Å The SED is clearly shifting to redder passbands 

motivating JWST follow-up.
ÅWe do not immediately see any significant 

underlying structure across all the bands. Need 
to place quantitative limits on this.

Å Careful PSF modeling and motivation for future 
follow-up once the transient has faded.

GALFIT Modeling

Yoon et. al 2015 
Swift J164449.3+573451 
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The analysis will probe:

Å Structural parameters/ limits that can be placed on 
ÑШΞΜΞΝũƽǂќƚШőŸƚƣЮ

Å Is the host a dwarf galaxy or heavily dust obscured?
Å Is AT 2021lwx the first of an as-yet undiscovered 

population of ENTs in low-luminosity dust -obscured 
environments, or does it challenge  our 
understanding of SMBH-galaxy co-evolution?



Just a reminder, that AT2021lwx is still going strong! 
Late time photometric and spectroscopic follow -up

Subrayan et. al 2026 (in prep)
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Subrayan et. al 2026 (in prep)

                                  IR loud т Dusty torus around 
SMBH?



What do the early and late time spectroscopic data tell us? 
How have the lines evolved? Subrayan et. al 2026 (in prep)


