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Absolute Magnitude Distribution
of Supernovae
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Flux (arbitrarily scaled)
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Pair-Instability SNe
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First Proposed it the 1960’s (Rakavy
et al. 1967; Barkat et al. 1967)

Massive stars are supported by

radiation pressure

At high temperatures, photons are

created with E > ete-

Losses to pair production soften the

EOS, and lead to instability

Expected fate of the first (low

metal, high mass) stars



Shell Scenario

* outer shell at
~10"> cm
(expanding at a
few 1000 km/s?)

* energy injected
from with in




Interaction Power
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Magnetar Power
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What ever they are, SLSNe are
potential useful probes!
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What ever they are, SLSNe are
potential useful probes!
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PTF Spectroscopic Sample
(all types)
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SNe From ROTSE s
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TSS/RSVP
" 0.45-m ROTSE-Illb telescope

= 1.85 X 1.85 degree FoV
* Began in Fall ‘04

= 1-3 day cadence, M;;,, ~ 18

= Target selection without (intentional) host bias

* High quality spectra of all transients

= >90 SNe to date including 7-8 LSNe

* Only spectroscopically complete Transient Survey




Cumulative Fraction
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SLSN Light Curves

pseudo Absolute Magnitude
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Fraction Fainter
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ROTSE-IlIb Survey Efficiency
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LO Cal S LS N Rate S (based on ROTSE-Illb sample)

SLSN-I
~30 events/Gpc3/yr

(z~0.17)

SLSN-||
~150 events/Gpce/yr
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~200 events/I\/IpCS/yr

(z~0.106)

Compare to CCSN: ~10° events/Gpc3/yr and SNla: ~3x10% SN/Gpc3/yr
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Relative Success Rate
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Designed for efficient classification of optical
transients

Imaging Channel
four ~6’x6’ areas

Spectroscopic Channel
IFU (~267%x26”,0.75” spaxels)

R~100, 3700-9200A

Fully Funded, glass in hand
Commissioning early Spring 2013

PALOMAR
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PALOMAR

Integral Field Spectra Photometry of Surrounding Field
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