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Type la supernova

Core-collapse supernovae
(Thermonuclear SN) P P

David A. I:Iardy Massive star
Standard candle Explosion mechanism
Progenitor system Progenitor star
Nucleosynthesis Nucleosynthesis

) (C, O, Ne, Mg)



Hydrogen
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SN 1l 1999em

56Ni decay (0.1Msun) Type Il SN 1999em (t=+19
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Bolometric magnitude
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Survey with ~ 2| mag depth
Type la SNe @ z~ 0.2 (u~40,d~ | Gpc)
Core-collapse SNe @ z ~ 0.05 (p~37, d~200 Mpc)




Supernova Survey

Survey Diameter FOV Depth Area/day
(m) (deg?) (R mag) (deg?)
HONN 0.76 0.0 |9 1000 galaxy
ROTSE-III 0.45 3.42 18.5 450
PTF |.26 /.8 21 1000
Pan-STARRS |.8 7/ 21.5 6000
SDSS-II 2.5 |.5 22.6 150
SNLS 3.6 I 24.3 pi
GOODS | 2.5 (HST) 0.003 26 0.04
2N@ 8.2 .75 26.5 .75
KWFC .08 4

(partly taken from Rau et al. 2009, PASP, 121, 1334)
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SN Survey with KWFC
KISS: Klso Supernova Survey

® Survey in blue band
(B or g, possibly + U or u)

® 3-day cadence

® |5 min exp. (B/g~22 mag) => ~300 deg?
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Unsolved Problem
- Type la SNe -

N
oo

N
N

1 Mg RG
6 Mg MS
no companion

N
o

@
O
>
=
-
o
©
S
Q
L
=
o
1%0]
9
©

N
o

Kasen |10

5 10 15
days since explosion

N
I

David A. Hardy

V.S. “I Observatio £5%% " Simulations

o
o

Normalized flux
Normalized flux

< D
\A%UD,

GSFC/D. Berry

-10

MBS S AEE Phose (doy) Phose (doy)
(201062 2 2 b2 VIR) Hayden+10 (SDSS), see also Bianco+ |1 (SNLS)




Unsolved Problem
- Core-CoIIapse SNe -

"~ Solar metaII|C|ty ———
LMC metallicity” 24 | 17 | SN Ib 2008D
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extremely nearby SNe Radius!!
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Expected Number

of SN Detection

|-month survey
(1-day cadence, B-band)

Number in () = Number of discovery

at < 5 days after the explosion

Exp. time | Limiting mag | Survey area
&n (Blg) (deg?) #of SNla | #of SNIIP | # of SN Ibc
Deep 15 22 100 110 (10) 6 (0.18) 2 (0.04)
Wide 1.5 21 900 300 (18) 15 (0.45) 5 (0.025)
Example of Type Ibc SNe
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KISS: Kiso Supernova Survey
® High cadence!!

® Competition in the “time” domain

® Catch the very moment of SN explosion

® Radius of the massive stars
at the very final stage of the evolution

® Progenitor of Type la SNe
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