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1) 2013/04/23
2) 2014/04/25

2 papers: 
1) Astrophys Journal (2013)
2) Science (2014) 

Quimby, Werner, Oguri, S.More, 
A.More, Tanaka, Nomoto, Moriya, 
Folatelli, Maeda, Bersten   
(all Kavli IPMU) 

Mathematician +
Astronomer + 
Physicist 

Coffee time product

2 Press Conferences

Gravitational Lens & Supernova



Extraordinary 
Supernovae

Robert Quimby
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Type II 

Hydrogen envelope 
intact 

Type Ibc 

stripped envelope  
(no Hydrogen)

Supernova Classification
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Core-Collapse Thermonuclear
Explosions of low-mass stars 

in binary systems
Explosions of massive stars 

(initial masses greater 
than about 8M¤)

Type Ia 

White dwarf star explodes 
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Type Ia Supernova
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• Strikingly similar luminosities

• Used as a `Standard Candle’ to 
chart the Universe’s expansion 

• 2011 Nobel Prize in Physics for 
the discovery of the accelerating 
Universe in 1997

Broader = 
Brighter

G
. G

oldhaber

Br
ig

ht
ne

ss
 

Time (days)



— Robert Quimby (SDSU) — 6



— Robert Quimby (SDSU) —

Supernova Light Curves
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Superluminous 
Supernova (SLSN)
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Supernova Spectra
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SLSN Models
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Pair-Instability

Circumstellar Interaction

Magnetar
Spin-down energy from a nascent 
neutron star energizes the ejecta

e.g., Kasen & Bildsten (2011), 
Woosley (2011)

Fast-moving supernova ejecta 
overtake a slow-moving wind

e.g., Smith & McCray (2007), 
Chevalier & Irwin (2011)

Complete obliteration of the 
core of a very massive star

e.g., Rakavy & Shaviv  (1967), 
Barkat et al. (1967)
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SLSN Sample in 2011
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C
hornock et al. (2013)

Shows what the supernova 
has a normal temperature 

and composition

Spectra Photometry
Shows the supernova 

brighten and faded on a 
timescale similar to 
normal supernovae

C
hornock et al. (2013)
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Riess et al. (2007)

PS1-10afx Spectra Match to SNIa
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RQ et al. 2013
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PS1-10afx is a Type Ia Supernova 
Magnified by a Gravitational Lens
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First strongly lensed Type Ia supernova!

A
. T

suboi/K
avli IPM

U



— Robert Quimby (SDSU) —

Kavli IPMU Does it All
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iPTF Finds Another
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Goobar et al. 2017 
(see also More et al. 2017)
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PTF SLSN-I
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RQ et al. (submitted)
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Early SLSN-I Bump
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Nicholl et al. (2015)

See also Leloudas et al. 2012 
Nicholl & Smartt 2016 

Kasen et al. 2016
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Evryscope
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• Instrument PI: Nick Law @ UNC
• 8000 sq. deg. per exposure
• 2 minute cadence
• g < 16.5 mag
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Evryscope North Coming Soon 
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Catching Fast Transients
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