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A powerful reachable(?) goal
for nebular modelling:

Line shapes
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We don’t know how
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Type la’s:
What ignites ~1% of
White Dwarfs and




WD Mass vs *°Ni
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Possibilities: Collide two of these

Detonate () one of these
(sub-ch)

Torture (2?)

one of these
(chandra)
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Collisions are great:

* ignition

* some Ni56

* faint in ellipticals

* correct physical WLRs

( Wygoda Sunday)
* double peak/shifts nebular
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Axelrod 80, 1972E Kirshner+1973
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Some more SNe
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Very stable. Except for ?
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160 days
186 days
227 days
280 days

Normalized flux

/7 day half life
56 Co decay
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Faint la’s are much
narrower
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Continuos distribution?

A 001<2<0.1 (H,=74)
e Cepheid, SBF, PNLF
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Let nature do the nebular modelling
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SN 2007on (286d) SN 2003gs (201d)
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Collision at non-zero impact
parameter
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Pl‘edICtIOn I(Kushnir+)
Some bright la’s with
very large double peak

SN 20070n (286 days)

0.9 - 0.9 collision, b=0.5 RWD, >0.7 Msun Ni5é



Pl‘edICtIOn 2(Kushnir+)
Some bright la’s with
very shifted peak

SN 20070n (286 days)

0.9 - 0.8 collision, b=0.5 RWD, >0.45 Msun Ni56



Continuos distribution?
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Continuos distribution?

A 001<z<0.1(H,=T74)
0 Cepheid, SBF, PNLF
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100IAS: the nebular-phase spectra from
100 supernovae |A Survey

* A large and homogeneous sample (¥100) of Nebular-Phase
spectra in about 3-4 years: March 2016 —

With: Subo Dong, Doron Kushnir, Jose Prieto + ASAS-SN team
 Magellan: Juna Kollmeier, Nidia Morrell, Jose Prieto, Mark Phillips et al.
e LBT: Kris Stanek, Ben Shappee, Jonathon Brown et al.

e GTC: N. Elisas-Rosa et al.
e VLT: Jose Prieto et al.
e Gemini: A. Gal-Yam et al.




A volume-limited, minimally-biased SNe-la sample (z<0.02)

2016-01-01 to 2017-06-30

PhD thesis project
of Ping Chen
(PKU-KIAA)
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What do ions do”
decay ~ 100 days

jlonization/recombination ~ days
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Co Il - Collisional radiative equilibrium
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20070n, phase=286d : 1999by, phase=183d
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Sub Chandra Blondin+18 MNi=0.12Msun
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