Peak Magnitude Distributions and Rates
of Superluminous Supernovae

Step 1: We construct light curve templates from 19 SLSN- Step 2: From the light curve templates, we determine the
like events with data published in the literature or available pseudo-absolute magnitude distributions of SLSN-1 and

in our archives. The observed data are k-corected to the SLSN-II. We model each as Gaussian luminosity functions
rest frame ROTSE-IIl (unfiltered) band pass. mixed with host exponential absorption distributions.

The light curve sample includes: 2003ma (Rest et al. 2011), 2005ap (Quimby et al. 2007), SCP 06Fé (Barbary R I i' 1

et al. 2009), 2006gy (Smith et al. 2007), 20060z (Lelodas et al. 2012), 2006if (Smith et al. 2008), 2007bi (Gal- . i i -

Yam et al. 2009), 2008am (Chatzopoulos et al. 2011), 2008es (Gezari et al. 2009, Miller et al. 2009), 2008z . esu Y‘/e fln(‘j fhcf The O\‘/Ollcb‘le SLSN | are nOT
(Drake et al. 2010), "Dougie” (Vinko et dl. in prep.), PTF 09atu, PTFO9cnd, 2009 (Quimby et al. 2011), inconsistent with an |n’rr|ns|co||y ’r|gh1 distribution of peqk
CSS100217 (Drake et al. 2011), 2010kd (Viinko et al. in prep.), 2010gx (Quimby et al. 2011, Pastorello et al. Q ape

2010}, PS1-10awh, and PS1-ky (Chomiuk et al 2011). magnitudes. Specifically, Mpeak =-22 and o = 0.3 mag.
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Siep 3: Using the light curve templates from step 1 and
the pseudo-absolute magnitude distribution models in step A
2, we perform a Monte Carlo simulation to determine our | cssio0217
survey efficiency, €, in selecting SLSN-like objects as a
function of distance. The rate is then calculated from :

N
S

Our ROTSEHIIb sample (limited to discoveries prior to
February 1, 2009, which excludes SN 2010kd) includes one
confirmed SLSN-I (SN 2005ap), and three SLSN-II (SNe 2006tf,
2008am, and 2008es). SN 2006gy was found in a targeted
galaxy cluster and is thus excluded. We additionally have
one SLSN-like event, Dougie (Vinko et al in prep.).

Peak pseudo—Absolute Magnitude
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Result 2: volumetric Rates [ W ooy @ sisn-
SN2006tf

Group Effective Rate —20.5-....1.1..1....l....l....l..A.l....

Redshift  (events/Gpc?/yr) 00 05 10 15 20 25 30 35
SLSN-I 0.18 31 +75 26 Decrease in Magnitude 40 Days After Peak

SLSN-T  0.15 143 18

Bonus Result: SLSN may follow a peak magnitude to
SLSN-like 0.17 188 *130 light curve decline relation! Two caveats fo consider:
1) uncertainties in the k-corrections; 2) selection bias




