
“We always find something, eh Didi,  
to give us the impression we exist?”

A UVEX view of Stellar Deaths
Raffaella Margutti (UC Berkeley)


As UVEX SN group lead 

Main contributors: Ryan Chornock, Luc Dessart, Christoffer Fremling 
Anna Ho, Shri Kulkarni, Dan Perley, Yuhan Yao
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+ The LMC/SMC survey will have weekly cadence
+ Deep extragalactic fields required for instrument calibrations. 

Each point on the sky will be visited a minimum of 10 times during the prime mission with cadences 
ranging from 12 hrs to 6 months.  Actually strategy to do so is TBD. Please share your thoughts!!

UVEX as a discovery machine + ToO!! 
(Photometry AND spectroscopy!!)

Stay tuned for next session!



Swift/UVOT has transformed the field of UV photometry of “normal” Stellar Explosions
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Swift/UVOT has transformed the field of UV photometry of “normal” Stellar Explosions

Type-IIP SNe

SN2020tlf

Jacobson-Galan+2022



Swift/UVOT has transformed the field of UV photometry of “normal” Stellar Explosions

Type-Icn 
SN2021csp

Perley+2022

We have a 
handful of Icn 
SNe known 

to date!!



FBOT AT2018cowLuminous

Relativistic Explosions
The most extreme stellar deaths

Perley+2018, Prentice+2018, Margutti+2019

2 days

SN2006aj/GRB060218

The Open Supernova Catalog (OSC) Pian+2006, Campana+ 2006

Low-Lum
UV luminous + rapid rise time! Rare!

?



What makes an 
explosion UV luminous 
on short time scales? 





Fast Time Scales + UV lum

Central Source of Energy Shock interaction

Rbo

Small Mej Ruled out 56Ni

Break out Radius (Rbo)
Cooling with time

No fast variability 
time scales
No relativistic ejecta
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Models by Luc Dessart

Explosion of a Red Super Giant 
with and without dense circumstellar medium (CSM) 

LOG scale x-axis!!!!
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bands!
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Models by Luc Dessart

Explosion of a Red Super Giant 
with and without dense circumstellar medium (CSM) 



Explosions with Small +Asymmetric 
ejecta Mass 

become transparent earlier:

we can see the “inside” right at the time 
of the explosion

Central Energy source



Compton Hump Spectra are Common  
around accreting Black Holes
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AT2018cow in the X-rays
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FBOT AT2018cowLuminous

Relativistic Explosions
The most extreme stellar deaths

Perley+2018, Prentice+2018, Margutti+2019

2 days

SN2006aj/GRB060218

The Open Supernova Catalog (OSC) Pian+2006, Campana+ 2006

Low-Lum
UV luminous! Rare!



How rare is rare?
Coppejans+2020Luminous FBOTs

We have a handful of FBOTs that we were able to identify in real time and for 
which we could do follow up in real time!!! 





5-day survey 
20,000 deg2 minus 20% (avoid high-extinction) 
15hr cadence 
Mag lim 25 (phot) 
Mag lim 20 (spec) 
~0.5 mag extinction  
Require discovery 1 mag above effective threshold 
Require explosion in the first 3 days

Simulations by Anna Ho

UVEX 

Read: Luminous FBOTs

This is 0.001%-0.1% the CCSN rate

+
Rubin LSST

photo-z

Transient ID

+
ULTRASAT
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BONUS  SLIDES



Ordinary SNe, UVEX simulations by Yuhan Yao:



Assumptions:



12hr-cadence survey, 200s exposure, for half a year

Expected yield of at least ~4 SNe (of which ~2 Ia)

All above threshold for spectroscopy

With a 12hr pre-explosion non-detection


Total time for photometry: 1 Msec for core Virgo (2 Msec 
for extended Virgo)


A dedicated Virgo cluster survey (d~16.5 Mpc)
(Not part of the 2-yr plan)

Simulations by Christoffer Fremling



Explosions with Small ejecta Mass 
become transparent earlier:

we can see the “inside” right at the time 
of the explosion
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