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What is the core-collapse supernova ?

Core-collapse supernovae (CCSNe)
occur at the end of the lives of massive stars (Mzaus > 8Mg).
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What is the core-collapse supernova ?
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Dense-Circumstellar Material surrounding a regular type II Supernova
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..significant enhancement of the mass-loss before the SN explosion??
Matsuoka & Sawada (ApJ, 2024) arxiv:2307.00727
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Dense CSM around the progenitor of a supernova?
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Steady wind of
red super giant star
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Dense CSM around the progenitor of a supernova?

; Steady wind of Observation
Forster et al. (2018) | red super giant star Implications
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is not specific, but a universal phenomenon?
Matsuoka & Sawada (Apd, 2024) arxiv:2307.00727




Where dose this dense-CSM comes from?

Canonical stellar evolution theories do not expect it

» Single star origin?

« Core Convection
from Core Burning? Shell Burning? e
(e.g.,gravity wave; Fuller 2017) =

 Phenomenological modeling
(e.g.,energy injection& LC model)

« Binary stars origin?

->How about in a binary stellar evolution process??

Matsuoka & Sawada (ApJ, 2024) arxiv:2307.00727
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Setup of binary stellar evolution

Can we create this dense-CSM bv the binary stellar evolution?

1D stellar simulation by MESA-r15140 Npyind

Ml,ZAMS — 120M@

MZ,ZAMS = 108M®(q = 09)

Initial period
P = 1100,1300,1500,1700[days]

consider only non-conservative mass transfer

o T 'RLOF
{ Ml - Mwind,l + loss

©  Mcsm = Mying1 + (1 — BME:IF, (8 =0.5)

Matsuoka & Sawada (Apd, 2024) arxiv:2307.00727



mass transfer rate in binary stellar evolution
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mass transfer rate in binary stellar evolution
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mass transfer rate in binary stellar evolution
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CSM in binary stellar evolution
_our work __result
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CSM in binary stellar evolution
_our work
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CSM in binary stellar evolution
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Diagnosis of the origin of enhanced Circumstellar Media

around Type Ibc Supernova using multiple MeV/TeV-Neutrinos

* Ryo Sawada (ICRR, The University of Tokyo)
* Yosuke Ashida (University of Utah)



core mass loss due to pre-Supernova Neutrino affected?
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@ If the stellar surface is
in equilibrium with the Eddington luminosity,
will neutrino radiation create a dense CSM?

Core Envelope



Neutrino emission due to SN shock and CSM collisions?
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Strategy of Diagnosis of CSM with Neutrinos
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Strategy of Diagnosis of CSM with Neutrinos

Pre-Supernova Neutrino
[T I MeV]

Supernova thermal
\ Neutrino [~ | OMeV]

tSB time

4
If the origin of the enhanced
CSM is pre-SN v,
Can we observe the “same”
curve of high energy SNy ?
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Setup of CSM re-construction & Neutrino emission
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use Odrzywolek & Heger (2010)
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