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We are in the LSST era!
. Alerts already streaming / in the next 24
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Amblg uous Nuclear‘ TranSIents
from an observer’s perspectlve'
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Extreme Nuclear Transients (ENTs) == Possible ANTs on steroids??!
Extremely Luminous, Long-Lived, Energetic (> 10°? erg)
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How do they look spectroscopically in the optical?

[ AWLENTs show a strong blue continuum + ] Js 107" Subrayan et. al 2023b
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How luminous are ENTs in X-rays and Radio?
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What do we know so far about ENT hosts and redshifts?
The story deepens for AT 2021Iwx: No host detected conclusively yet

Hinkle et. al 2025
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Hubble Space Telescope (HST) Observations of AT2021Iwx
Pl: Subrayan (ID:17748)

/ Goals of the HST program included:
* Immediately decipher any underlying host galaxy for AT20211lwx at z~1, which was intrinsically
challenging with ground-based observations
* Understand the evolving SED of AT2021lwx
* ForaTDE hypothesis interpretation, verify the location of AT2021lwx with respect to any host.
\ * Modelthe PSF + any Sersic profile to place quantitative limits of the host. /
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What do HST observations reveal so far?

Subrayan et. al 2026 (in prep)
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The SED is clearly shifting to redder passbands (Semi major axié)™ [arcsec™]
motivating JWST follow-up. s — —

We do not immediately see any significant ey

underlying structure across all the bands. Need n ! 1

to place quantitative limits on this. » -w e '

Careful PSF modeling and motivation for future
follow-up once the transient has faded.
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What do HST observations reveal so far?

Subrayan et. al 2026 (in prep)

o The analysis will probe: ‘ D\

Sersic(n=1) |
Disk 5

> Structural parameters/ limits that can be placed on

AT 2021lwx’s host. ! o
Is the host a dwarf galaxy or heavily dust obscured? g X T
* Is AT 2021lwx the first of an as-yet undiscovered

* Nosurp

+ The SED population of ENTs in low-luminosity dust-obscured R

motivat . .
. Wedon environments, or does it challenge our =

underlyi understanding of SMBH-galaxy co-evolution? o
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I.O.:':'I"“luarcsec

e Careful F o T ot ToTroTee e — . .'
follow-up once the transient has faded. e g o S - - - i /




Just a reminder, that AT2021Iwx is still going strong!
Late time photometric and spectroscopic follow-up

Rest-frame Days from Peak
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Just a reminder, that AT2021Iwx is still going strong!
Late time photometric and spectroscopic follow-up

Rest-frame Days from Peak
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-\ What do the early and late time spectroscopic data tell us?
& How have the lines evolved?

Subrayan et. al 2026 (in prep)

—— 2024 Nov 9 Keck LRIS (+ 1597.62 days) 2025 May 27 MMT Binospec (+ 1796.62 days)
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Possible Powering Mechanisms?
Disruptions from very massive stars/ gas clouds?
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Additional powering mechanisms? Constant Energy Ingestion?

CSM? Magnetar? Winds/Outflows?

Luminosity (erg/s)

AT20211wx: The Case Against Simple Fallback
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Additional powering mechanisms? Constant Energy Ingestion?

CSM? Magnetar? Winds/Outflows?

Luminosity (erg/s)
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Super-massive Pop llIl/ Pop Il stars (Cedric’s Talk)?
Quasi-stars? (Mitchell’s Talk) TDE’s in AGN (ltai’s Talk)?

Prograde disk-TDE Naked TDE Retrograde disk-TDE
t=0.02 days . (= 0.02 days | I (=0.02days |
14 -10 -5 0 -10 -5 0 -10 -5 0

log1op [9/cm?] logiop [g/cm?] logio0p [g/cm?]

o8 / /
o6 - -
60rgy 60ry 60ry

t=1.02days s t=10ldays [oammmm t=102days [
04 -10 -5 -10 -5 -10 -5
logiop [g/cm?] logiop [g/cm?] logiop [g/cm?]

Time

600 ry
t=8.14 days | mm (=8.05days

N. N S

1 . t=7.97 days [N
-10.0 -7.5 -10.0 -7.5 -10.0 -7.5
logiop [g/cm?] logiop [g/cm?] logiop [g/cm?]

Chang et. al 2019

2400 ry = 2400 g 2400 1,

Ryu et al. 2024



Super-massive Pop llIl/ Pop Il stars (Cedric’s Talk)?
Quasi-stars? (Mitchell’s Talk) TDE’s in AGN (ltai’s Talk)?

Prograde disk-TDE Naked TDE Retrograde disk-TDE

* The growing diversity of TDEs, ANTs, and ENTs
suggests there is still rich physics left to explore.
* Observations are beginning to reveal
complexities that offer exciting opportunities for

deeper theoretical insight.
More focus on detailed spectroscopic modeling
to distinguish scenarios.

Ryu et al. 2024
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ENTs are excell.ent laboratorles to decode extreme accretlon physws,
... -understand black hole growth in actlon map dormant SMBH at high
|- redshifts and explore. hoyv nuclear activity may shape_ galaxy evol_utlon. S
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Open Questions:

8 1. What powers the extreme luminosities in ENTs that can give a coherent
: picture that can explain the current observations?

2. Do we understand the implications ENTs could probe about galaxy

assembly and co-evolution of SMBH and host galaxies at lower
redshifts? Are SMBH heavy for their host galaxies?

Will there be delayed radio emissions from ENTs and if so, how can we
model/predict their timing?
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AT2021 wa showed strong narrow 'cores vand _b‘ro_ad emlssmn Ilnes early on

Subrayan et al. 2023b
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TDEs CLAGNs or somethrng else s Volum .etf.r' CR ati.e, C al,. Cul atl O ns
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b Requrres an aIready existing disk - s
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Apparent Magnitude + Constant

Powering Mechanisms? Disruptions from very massive stars/ gas clouds?
Super-massive stars (Cedric’s Talk)?
Quasi-stars? (Mitchell’s Talk) TDE’s in AGN?
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