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SN 2006gy

~600 pc

2 arcsec

Smith et al. 2008
March 12, 2012

SN 2006gy
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Days After Maximum
e Peak absolute magnitude nearly -22
e Brighter than -21 mag for ~ 100 days
e Integrated light >105! erg

e See: Ofek+ 2007, Smith+ 2007, Smith |
& McCray 2007, Agnoletto+ 2009,
Kawabata+ 2009...
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Flux (arbitrarily scaled)

SLSN-IIn Spectra
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SN 2005ap

SDSS Reference Image ' HET Acquisition Image
2004 Dec 21 ; ' 2005 Mar 7

Spectroscopic redshift z=0.283

Peak absolute magnitude about
-22.7 (unfiltered)

Observed light curve rise = 7 days
Estimated rise time >20 days?
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SLSN-Ic Spectra
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SLSN Light Curves
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Pair-Instability SNe
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| Fe disintegration

—

— Pair instability

1

First Proposed it the 1960’s (Rakavy et
al. 1967; Barkat et al. 196'7)

Massive stars are supported by

radiation pressure

At high temperatures, photons are

created with E > e+e-

Losses to pair production soften the
EOS, and lead to instability

Expected fate of the first (low metal,

high mass) stars

7
log(p.)

Waldman 2008
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SN 2007bi
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—— SN 1998bw (x8) « 1 - SN 1987A (bolometric)
—— SN 2007bi (530 d after peak; host removed) ) * - SN 1998bw
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o Optical light curve decay rate consistent with ~7 Mg of °°Ni
e Iron abundance in nebular spectra also consistent with ~4-7 Mg of °°Ni
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Late-Time Light Curve
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Interaction Power

Rest Wavelength (A)

Ejecta run into surrounding
material (progenitor wind,
shells, etc.)
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SN 2006tf
day ~60
ionized CSM
190 km/s
M = 0.2 M. /yr
- fast ¢jecta

post-shock
shell SN gjecta
2000 km/s
R = 5¢l15 em photosphere (2)
(dust formation?)
IS M,
TeS0 erg

FS

RS
CDS
photosphere (1) + Hex

Smith et al. 2008




SN 2008es (SLSN-I1)

Hell HB Fell

T=13d+c!

T=14d+c2

T7=20d+c3

F, (x10™ erg/s/cm?/A)

Observed Wavelength (A)

Gezari et al. 2009; see also Miller et al. 2009
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Shell Scenario

e outer shell expanding
at a few 1000 km/s

e energy injected from
with in
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Magnetar Power
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Host Galaxies

—

oo

(0))

N
A ﬁ? ..'i;gll

1 T T l L} L L l 1 1 T I L L L} I 1 1 T ]

A A e e T

N

AR S

7 y?—%% lA
et

' 08fz 07pi
08es

: —— R
-20 -18 -16
Host M. Mag

2301 huee EROSEISEEE SRS IRRONS | - Neill et al. 2011
March 12, 2012 Robert @uinmb

N CC Hosts

Host (NUV -r),

1 l 1 1 1 I 1 1 1 l L 1 1 l 1 1 1 l

N
N




SLSN-IIn Hosts

ROTSE-IIIb
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SLSN-Ic Hosts
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Loca I S LS N Rate S (based on ROTSE-IlIb sample)

still pY (omina’)-

AlIFSIESINEIIKE BVENTS

(z~0.2; M = -22.0+0.5 mag):
~107" events/year/Mpc?

BY Gl SLSN-Iin (2006gy-like events)
o i (z~0.1; M = -21.5+0.5 mag):

| ~107" events/year/Mpc?

=100 =50 0 50 100 150
Days After Maximum

Brightness (10° L)

(z~0.2; M = -22.5+0.5 mag):
~108 events/year/Mpc?

Compare to CCSN: ~1x10 events/year/Mpc3 and SNla: ~3x10° SN/year/Mpc3 |
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Growing SLSN Sample

Supernova

SLSN-PI
SN 2007bi
SN 1999as
SLSN-II
CSS100217
SN 2008fz
SN 2008am
SN 2008es
SN 2006gy
SN 2003ma
SN 2006tf

Redshift

0.1289
0.12

0.147
0.133
0.2338
0.205
0.019
0.289
0.074

Absolute

-21.3
-21.4

-22.7
-22.3
-22.3
-22.2
-22.0
-21.5
-20.7

Radiated

peak [mag] energy [erg]

1—2x10%

1.3 %'10%

1.4 x 10%

2 x 10%

1.1 x 10°!

2.3 - 2.5 x 10°
4 x 10*

7 x 10%

Reference

Gal-Yam et al. 2009
Hatano et al. 2001

Drake et al. 2011

Drake et al. 2010

Chatzopoulos et al. 2011

Gezari et al. 2009; Miller et al. 2009
Ofek et al. 2007; Smith et al. 2010
Rest et al. 2011

Smith et al. 2008

SLSN-I
SN 2005ap
SCP 06F6
PS1-10ky
PS1-10awh
PTF10atu
PTF10cnd
SN 2009jh
SN 2010gx

0.2832
1.189
0.956
0.908
0.501
0.258
0.349
0.230

-22.7
-22.5
-22.5
-22.5
-22.0
-22.0
-22.0
-21.2

1.2 x 10%
1.7 x 10%
0.9 — 1.4 x 10%
0.9—1.4 x 10%

1.2 x 10°

6 x 10%

Quimby et al. 2007; 2011

Quimby et al. 2011

Chomiuk et al. 2011

Chomiuk et al. 2011

Quimby et al. 2011

Quimby et al. 2011

Quimby et al. 2011

Quimby et al. 2011; Pastorello et al. 2010
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Palomar Translent Factory

Link together the wide field survey potential of the 48”, multi-
band photometric screening with the 60”, and spectroscopic
typing by the 200” telescopes

PTF SLSN
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SLSN Flavors

Have Hydrogen

Brightness (10° L_)

narrow lines
SN 20068y
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No Hydrogen

HET Acquisition Image
20085 Mar 7

Absolute R-band magnitude
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