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Current results from the ab-initio calculation
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Can synthesize a sufficient amount of 56Ni 7

Suwa, Tominaga, & Maeda (2019)
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Can synthesize a sufficient amount of 56Ni 7
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Can synthesize a sufficient amount of 56Ni 7
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Can synthesize a sufficient amount of 56Ni 7
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Can synthesize a sufficient amount of 56Ni 7

- NOTE :

some models in ab-initio simulations have succeeded
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Explosion mechanism of Core-Collapse SNe
« neutrino-driven explosion = shock revival

N observed property
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aim and content of our work

« investigate the potential of the neutrino-driven wind to solve ‘Ni problem’, especially at later phases.

TR
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— However, calculation time is limited.
Can it be solved if we follow it to the late explosion stage?
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Build a consistent model of the neutrino-driven
wind with an accretion flow onto a PNS.

2. Investigate the possibility that neutrino-driven
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aim and content of our work

10

the neutrino-driven wind with an accretion flow onto a PNS.
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pproximating phenomenological accretion
from progenitor models.

100 £ __ g

Mass accretion rate [Mp/s]

Our mass accretion model \
Sukhbold, Woosley & Heger (2018, ApJ) —— R\l
1 L |

102
1073

102 101 10° 10t

time after explosion [sec]

-2
. . t
Macc,iso(t) = Ma.cc,() (5 + 1) 5 (8)

2 Converting accretion flow into
neutrino/PNS information

Neutrino-diven Wind
- Mwind '
w

} \ Accretion Flow

Accretion Flow
Macc Q

Mwind 2

Neutrino-diven Wind

Miiller +2016

Neutrino luminosity \v
= n x (gravitational release energy of accretion floy

GMPNS Macc

: 12
Rpns (12)

Lye ~ Lv,acc

=7
Initial radius of Wind (gain radius): approximation
from first-principles _calculai/:;ons

acc PNS

R 40km | — o 7 Mexs ) 11
\ gain = SE A\ 01MGs ! 1.4Mg, - () /

@ connect them w/ geometric factor

)

Myind = foMyind.iso »
Macc - (]- - fQ)M

@ Derive M;,q from the spherically
symmetric steady wind solution

Neutrino-diven Wind
l M wind

A "' ;
Accretion Flow / PN Accretion Flow

Macc 1 . Mace

Neutrino-diven Wind -

~

3 parameter(Lv, Rgain, MPNS) = Mwind,iso

ﬂ;{wind.iso ~ B3 x J.':J_:il'lri[@.s_l

T/4 5/2
% / Rg&in /
4 x 10%cm

Ly,

10°%erg s—1

Mpns

) —T7/2

1AM
(22)

/

—

acc,iso -

Sawada & Suwa (ApJ, 2021) arxiv. 2010.05615



semi-analytic wind model (e.g., Otsuki et al. 2000).
R
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2 2
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result

@ Converting accretion flow into 3 Derive M,;,q from the spherically
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Can synthesize a sufficient amount of 56Ni 7

maximum parameter sets
¢ MPNS,O g 14MO’
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« total ejected mass of the wind...
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« Conclusion.

1. the total ejectable is determined within ~2 sec from the onset of the explosion.

2. the supplementable amount at a late phase (¢ > 1 sec) remains M,; < 0.01M,.

Cumulative ejected mass of the wind [Mg]

— difficult to solve the Ni problem

at the late phase of the explosion by the neutrino-driven wind.
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Can synthesize a sufficient amount of 56Ni 7
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Summary

1. a model of the neutrino-driven wind with an accretion flow onto a PNS.

« spherical wind

i"‘:fwimi.i:m ~ 8.3 % 10_3111'@.5_1

Rg,a,in

7/4 5/2
L,, Mpns
% 10°2erg s—1 4 x 10%cm 1.4Mg

2. the possibility that neutrino-driven wind can solve the "Ni-problem*

1. the total ejectable is determined within ~2 sec from the onset of the explosion.

Neutrino-diven Wind ;
l Mwind

"\ Accretion Flow
Mace

Accretion Flow /
Macc @

Mwind

Neutrino-diven Wind

2. the supplementable amount at a late phase (¢ > 1 sec) remains M,; < 0.01M,.

— difficult to solve the Ni problem

at the late phase of the explosion by the neutrino-driven wind.

wind model w/ accretion flow
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