Type Ia SN
Light Curves:

Slow Decliners,
Super-Ch Candidates,
and Super-Ch-Mass Mode]s




Type Ia Supernovae (SNe Ia)
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Type Ia Supernovae (SNe Ia)
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SNe la

0 Theory
0 explosion

0 thermonuclear
0E,, ~10° erg
0 progenitor
0 CO white dwarf (WD)

0 in a close binary system

0 M =~ Chandrasekhar mass
(Mg, ~ 1.4 Mg,,))

(http://www.eso.org/public/news/eso0731/)
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SNe la

CO

0 Theory

0 nucleosynthesis
0 Fe-peak elements (IPEs)
0 °°Nj
0 heating source
0 =0.6 Mg,

0 Intermediate mass
elements (IMEs)

o unburnt CO
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Pskovskii-Phillips Relation

V Band

as measured
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(Perlmutter+ '98, arXiv:astro-ph/9812473)
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Pskovskii-Phillips Relation

0 M(X)peak VS. Amls(X’) 2l T ' ‘ A
0 Am(X') = -
m(X’)
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broader Am(B)mag)  narrower
(Krisciunas+'11, AJ, 142, 74)
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Pskovskii-Phillips Relation
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Pskovskii-Phillips Relation
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Pskovskii-Phillips Relation
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Another One

0 SN 2011aa

0 Type la

0 discovered on Feb. 6
(CBET 2653)
0 host galaxy = UGC 3906

0 pair of PGC 021381
& PGC 021386 (cf. ATEL 3164)

0 u=33.56 mag
(d.=51.4 Mpc; NED)

(http://www.rochesterastronomy.org/sn2011/sn2011aa.html)
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Another One

¢ SN 2011aa
0 phot. data
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Another One
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Another One

0 SN 2011aa 2T 7 T N L
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0 -like?

0 pulsational delayed
detonation?
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(Super-)Ch-Mass Models

0 Maeda & Iwamoto ('09)
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(Maeda & Iwamoto ‘09, MNRAS, 294, 239)
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(Super-)Ch-Mass Models

0 Maeda & Iwamoto ('09)

05N2006gzzsuper-Ch 1E-12;....,....,....,....
0 1D models of N S
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(Maeda & Iwamoto ‘09, MNRAS, 294, 239)
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(Super-)Ch-Mass Models

0 Maeda & Iwamoto ('09)

05N2006gz=super-Ch 1E-1z§....,....,....,....
0 1D models of easb
exploding WDs SN
— . “ " -!~C..E
0 parameters 5 tEqa) S L swim
=  a” SUANE g =01
0 {WD, IPE, 56Ni, IME, CO} mass ece| i w1
0 WD:1.38,1.7, 2.0, ., 2.6 M, o | N
0 56Ni: 0.6(“SW7”)/1.0 M, : A\
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(Super-) Ch-Mass Models
sequence [Mg,.] [MSun] [WD mass]

SW7IM 1.38 0,01, ..,0.5,0.57 no CO, no mixing
LW7IM 1.38 1.0 0,0.1,0.2,0.28 no CO, no mixing
Sup17IM 1.7 1.0 0,0.1,..,04,041 no CO, no mixing
Sup20IM 2.0 1.0 0,0.1, .., 05 no CO, no mixing
Sup23IM 2.3 1.0 0,0.1, .., 0.5,0.57 no CO, no mixing
Sup26IM 2.6 1.0 0,0.1, .., 0.6, 0.62 no CO, no mixing
SW7CO 1.38 0.6 0,0.1, ..,0.5,0.57 no IME, no mixing
LW7CO 1.38 1.0 0,0.1,0.2,0.28 no IME, no mixing
Sup17CO 1.7 1.0 0,0.1,..04041 no IME, no mixing
Sup20CO 2.0 1.0 0,0.1, ..,05 no IME, no mixing
Sup23CO 2.3 1.0 0.1,0.2, .., 0.5,0.57 no IME, no mixing
Sup26CO 2.6 1.0 0.2,0.3,..,0.6,0.62 noIME, no mixing
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.C Calculations

0 This work 5 iZ = & i -
0 STELLA code E of . . L
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Preliminary Results
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Preliminary Results
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Preliminary Results
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Preliminary Results
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Summary

0 “Slow decliners”
0 at the tip of Pskovskii-Phillips relation
0 related to (one of) the super-Ch candidates?

0 LC calculations for (super-)Ch-mass models

0 What about ...?
0 mixing (=» broader)
0 more detailed obs. data (host-galaxy extinction)
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Thank you very much
for your attention.
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