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Swift Supernova Strengths

Optical (UBV)                            Ultraviolet (uvw2,uvm2,uvw1)              X-Ray (0.2-10 keV)

Rare and valuable UV and X-ray capabilities
Rapid-response abilities  ---    Short-term scheduling
Fast and open data availability
Synergy and complementarity with other facilities



Ultraviolet Supernovae



Swift UVOT Filter Curves



Different 
supernova types 
have different UV 
luminosities, 
different 
UV-optical colors, 
and different color 
evolution



The Promise of UV 

The UV is sensitive to:

Metallicity

Density structure

Dust reddening

Dust scattering

Interaction



The Peril

The UV is sensitive to:

Metallicity

Density structure

Dust reddening

Dust scattering

Interaction

And you have to go into space!
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Growing samples 
to untangle 
differences
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HST Ultraviolet Spectroscopic 
Observations to break degeneracies



UV differences between SN2011fe and 
SN2017erp consistent with metallicity

Brown et al. (2019)    with theoretical models from Walker et al. (2012)



UV spectra of Type II Supernova show 
temperature/ionization changes

Brown et al. 2007



Stripped-Envelope Core-Collapse SNe

UV shocks constrain 
temperature and 
size of photosphere 
> size of progenitor



GRB060218-SN2006aj

Campana et al. 2006



Shock Interaction Breakout EXplorer

NASA MIDEX proposal

~100 supernova shock breakouts 
Wide-field X-ray detection, UV followup

Observe Gravitational Wave localizations 
for X-ray and UV counterparts

X-ray transients and UV spectroscopy of 
AGN, CVs, flare stars, etc.



SIBEX Ultraviolet Spectrograph Instrument
•UV imager and spectrograph

•140-300 nm waveband

•900 sq. arcmin imaging FOV with ~3.5״ 
spatial resolution

•3x10 arcsec spectrograph slit; R~100

•1 ms timing accuracy

•1 arcsec localization accuracy

•5σ sensitivity per resl in 600 sec of 2e-14 

ergs/cm
2

/nm/s  

          Cynthia Froning, Michael Davis



Back to Swift supernovae . . .



Hundreds of 
light curves

Lots of work and 
science to do



SOUSA
Swift Optical/Ultraviolet 

Supernova Archive

NASA Astrophysics and Data Analysis 
Program – funded project to create a 
database of the UV images and 
photometry for the 300+ Swift SNe

Brown et al. 2014a 

800

kicked off at 2013 NUVA meeting in Garching



Combine HST or model 
spectra with light curves 

to make time-series 
spectrophotometric 

templates

AGGIENOVA
TEMPLATES

Peter Brown, Texas A&M
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UV-bright Superluminous 
supernova redshifted 
across the universe!


