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Ultra-stripped supernovae

~ 70% of double NS systems
may come from this path
(e.g., Vigna-Gomez et al. 2018)
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Some Ca-rich (Ca-strong) SNe may be ultra-stripped SNe

Moriya et al. (2017)



Ultra-stripped SN progenitor evolution and explosion simulations

Muller et al. (2018)
developed 2.9 Msun He star in a compact binary
evolved the progenitor until core collapse with the Kepler code
performed multi-dimensional explosion simulations [
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The ignored mass ejection in Miller et al. (2018)

The progenitor has 1.7 Msun until 78 days before explosion

Violent silicon burning is triggered at 78 days before explosion
due to strongly degenerate condition (Woosley & Heger 2015, Woosley 2019)
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Subsequent explosion of 1.5 Msun star leads to the mass gjection of 0.06
Msun with the explosion energy of 9 x 10*’ erg



The ultra-stripped SN structure shortly before shock breakout

The progenitor expands from ~ 0.1 Rsun to ~ 100 Rsun
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log density (g cm'3)

Ultra-stripped SN ejecta collide to CSM
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Supernovae in dense circumstellar matter (CSM)
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Comparison with Type Ibn supernovae

Supernovae showing interaction signatures with He-rich CSM
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The first ultra-stripped SN IPTF14gar
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The unexpected mass loss
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Rates

- Ultra-stripped SNe are predicted to be 0.1-1% of core-collapse SNe
+ Type lbn SNe are around 1% of core-collapse SNe
- A large fraction of ultra-stripped SNe can end up with Type lon SNe



Summary

Knowing what kind of SNe result from ultra-stripped progenitors is
Important

Ultra-stripped SN progenitors can experience strong mass loss triggered
by violent Si burning shortly before explosion

caused by strongly degenerate conditions

Ultra-stripped SN properties can be affected by mass ejection
Ultra-stripped SNe can be observed as Type Ibn SNe



