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Stellar Evolution and Supernovae (SNe)
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SN emission: first few days Progenitor
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SN emission: weeks to months
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SN emission: months to years
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* Final evolution of massive stars (single & binary).
— Progenitor at the time of the explosion.
— Mass loss in the final decades.
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Unresolved problems for SNe Ia

e Explosion mechanism (multiple paths?).
* Progenitor systems. Central Carbon ignition
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Main topics addressed by the early emissions

* CC-SNe la:

— Shock Breakout [Morokuma, Suzuki].
— Progenitor radius and composition.
— CSM at < ~ a few 0.01pc scale (final mas loss).

* SNe la:

— Outermost layer (progenitor and/or explosion).
— Companion or not [Jiang].
— Explosion mechanism.

— CSM and extinction [Nagao].
* Connection to the other properties [Yamanakal.
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* A need for
— A large sample.

— Independent
method.

& || detection
w !l upper limit

— Comprehensive
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CC SNe: CSM — mass loss in the final decades

* Final evolution of massive stars may be dynamical
w/ non-stationary mass loss in days — years.

iy
2>
Light Travel time
~ 0.4 days
=Intra-night variability
eg. ~10'> cm possible. No probe
=Mass loss in the final anymore

~100 days (w/ 1,000 km/s: WR)
~30 years (w/ 10 km/s: RSG)
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Yamanaka, KM+ 14
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Unburned material?

... will be totally different... .
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Rapid change in the oxygen feature... origin not clear yet.

— LT + FRODOSpec (t =1.18 d)
— Lick + Kast (t =1.48 d)
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Yamanaka, KM+ 2016 Nagao, KM, Yamanaka 2017
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1. Long-term NIR follow-up.
2. Color evolution before the peak (~ 100 SNe per year?).

3. A high-res. spec. before the peak (for ~ 10 / year w/ 8m’s?)
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Understanding the origin of diversity

sanaassssasanaasaasl SNe |a may likely come from

| Overluminvous 1 multiple progenitor paths /

[ *’?. > il explosion modes.

i 3 1 = Rapid discovery and follow-

S _

1001 ike up not only for normal, but for
outliers.

lax . ¥

1991bg-like

Natures of progenitors of type la Supernovae (SNe la) have not yet been clarified. There

has been long and intensive discussion on whether the so-called single degenerate (SD)

scenario or the double degenerate (DD) scenario, or anything else, could explain a ma-
jor population of SNe Ia, but the conclusion has not yet been reached. With rapidly
Increasing observational data and new theoretical ideas, the field of studying the SN Ia
KM, Terada 2016 progenitors has been quickly developing, and various new insights have been obtained in
recent years. This article aims at providing a summary of the current situation regard-
ing the SN Ta progenitors, both in theory and observations. It seems difficult to explain
the emerging diversity seen in observations of SNe Ia by a single population, and we
emphasize that it 1s important to clarify links between different progenitor scenarios and
different sub-classes of SNe Ia.




Summary and opinions for Tomoe-3.8m

 Many exciting scientific outcomes for SNe expected.
* Early discovery + quick follow-up (esp. spec) is key.
— Stellar evolution in the final months — decades.

* Long-term follow-up important as well.

— We need a comprehensive view for real science.

* Do our own science.
— We need young generation (attract/educate(?)).
— Keep time to think about new ideas.

* Simple organization, systematic observations/reduction.
* Finish the pilot studies in one year. Be ready.



