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Ultra-stripped Supernovae (USSN)

EHARREEHERHE (CC-SNe : Mzuys > 8M)

CC-SN classification

Type Ic Type Ib Type |l

pre-SN star
/cﬁ /G) € clo
core CO core

(Me)ecta ~ SM@ )

T, ejecta mass Meecra < 1Mo , DE R

'''''

« iPTF 14gar ( Mejecta = 0.2M; De+2018)
* SN 2019dge ( Mgjecta = 0.33Mg; Yao+2020 )

= extreme stripping pre-SN star. e Z 2 B EIEFK
- Ultra-stripped SN (USSN)

Q CE
I
{fo
)

NS +
He-star

Case BB
RLO

¥ / Ult.ra-
stripped
\\ SN

J

.\.\¥

®

7 recycled +

D a young NS

!
= DNS

=" merger

BH




Ultra-Stripped Supernovae (USSN) &R A

- iPTF 14gqr (De+2018)

- SN 2019dge (Yao+2020)

T. M. Tauris+ 2017
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Canonical-SN explosion v.s. USSN

e weak . Epi, ~ 0.1 X 10°tergs

> M56Ni < 0.0 1M® Observation.; (T. Miiller + 2017)

- Remnant — BH by late-phase fallback Simulation.;(W. Zhang + 2008)
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Canonical-SN explosion v.s. USSN
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v" Hydrodynamics :

1D Eulerian hydrodynamics code.

based on “hydro-1d” code. (http://zingale.github.io/hydrold/)
+ tracer-particles (aM = 10-*M)

+ Nucleosynthesis (post-process) -

ARETE

640-isotopes

v’ Expl model : Thermal bombZ FH LT,
£—REZTE (Suwa+2015) #HBIRT 5 L HEFE

v’ progenitor : M¢p = 1.45,1.5 — 2.0M5 D 7 model

v’ Light-curve calculation :

Based on One-zone Arnett model. (Arnett 1982)

density [g/cm?]
3

o
T

BN

Table 1. Properties of the exploson models.

Our work Suwa et al. (2015)
Model Mco FEexpl. Mpns,i FEexpl. Mpns
(Ms)  (Bethe) (Mg) (Bethe) (Mg)
CO145 1.45 0.17 1.35 0.177 1.35
CO15 1.5 0.15 1.36 0.153 1.36
CO16 1.6 0.12 1.42 0.124 1.42
CO17 1.7 0.12 1.45 - -
CO18 1.8 0.12 1.49 0.120 1.49
CcO19 1.9 0.12 1.54 -
CO20 2.0 0.12 1.60 1.60
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http://zingale.github.io/hydro1d/
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Table 2. Summary of simulation results.

Model — Eoxpl. My M (°5Ni) M 0 AMp, Mns.t

(Bethe) (Mg) (Mo) (Mg /s) (Mp) (Mo)
CO145 0.17 0.097 1.63x1072 9.56x 10~ | 0.0030 1.35
CO15 0.15 0.136 1.38x 1072 1.48 x107% | 0.0054 1.37
CO16 0.12 0.151 1.20x10"2 1.80 x107° | 0.0056 1.43
CO17 0.12 0225 1.09x107%2 2.69x107°%|0.0104 1.46
CO18 0.12 0.277 4.80x10"* 4.24x107%|0.0123 1.50
CO19 0.12 0.307 9.19x107° 5.39x107° | 0.0211 1.56
C020 0.12 0.286 7.78 x107° 1.21 x107° | 0.0402 1.64
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Table 2. Summary of simulation results.

Model  Eexpl. Moy M (°5Ni) M 0 AMp,  Mns.

: , , , : ; : , (Bethe) (Mo) (Mo) (Mo/s) | (Me) (Mo)
SN2019dge * | CO145  0.17  0.097 1.63x 107> 9.56 x 10~ | 0.0030  1.35

o o IPTF14ggr o CO15 015 0136 1.38x1072 148x107°|0.0054 1.37

CO16
CO20 —— |
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CO18 0.12 0277 4.80x107* 4.24x107%|0.0123 1.50
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v’ Central-compact object D’ FEFE DHED 7 + — L/ & INEH R /KM |3 <A
Q(t) = faep - IM(3OND) - qni ()] + 17 - Mg, (£)c? }ﬁ n=10"7-10"3 ]

v’ 56Ni-free + fallback-heating M stripped-envelope supernova : rapid-transient D& 7

" SN2019dge e 3 [ ] ' ' ' " SN2019dge e i — ' ' ' " SN2019dge e 3 -
' 35 ' 35  109%p ‘ 35 >

- =3. 42 =-3. e 2
§1042 >N , | . . . 10 ZORS ; 2 3ee §
> -4 -4 -4 g
2 1041 ®
> -4.5 45 45 c
n o
2 1041 [

£ -5 -5 25 5
= 1041) 1040 2
3 y o
) -55 -55 2 55 ©
S 7 - >
g . -6 -6 n L : -6 9
5 - 10t CO16 model — 109 5
3 CO145 model - . oS
1040| L - - COZO model o

1 1 \ 1 L 1 1 -7 1 1 1 1 1 I 1 -7 1038 1 1 _7

5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40
Time after Explosion [day] Time after Explosion [day] Time after Explosion [day]

(a)CO145 model (b)CO16 model (c)CO20 model



