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; SN1987A

Neutrinos from SN 1987A (Feb. 23 1987)
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The latest SN found in our Galaxy, G1.9+0.3 (<150 years old) © NASA
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RHEE T RDIRAIRAEBIED o DIRHEELFAE
i—@10kpc

Detector Type Mass (kt)  Location  Events Status

Super-Kamiokande H,O 32 Japan 7000  Running
LVD C, H-, 1 Italy 300 Running
KamlLAND C, H-, 1 Japan 300 Running
Borexino C, H,, 0.3 Italy 100 Running
IceCube Long string South pole  (10°  Running
Baksan C, H-, . Russia 50 Running
HALO Pb . Canada 30 Running
Daya Bay C,.H», : China 100 Running
NOvA* C, H,, USA 4000  Running
MicroBooNE® Ar . USA 17 Running
SNO+ C, H,, : Canada 300 Near future
DUNE Ar USA 3000 Future
Hyper- H,0 Japan 75000  Future
Kamiokande

JUNO C,H,, 20 China 6000 Future
RENO-50 C,H>, 18 Korea 5400 Future
PINGU Long string (600) South pole (1 06) Future

Scholberg 2018 g 3
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| Nakazato et al. (2015),1D,20M Nakazato et al. (2015),1D,20M
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1 Pan et al. (2016),2D,21M Pan et al. (2016),2D,21M
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Hyper-Kamiokande Design Report, arXiv:1805.04163

Takiwaki, Kotake, %;;‘M ..fﬂ 5




Super-Kamickande IV
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No systematic data here...
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“nuLC”

nuLC =1 5* L —</ 3 / =neutrino Light Curve
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Papers:
1. Suwa, Sumiyoshi, Nakazato, Takahira, Koshio, Mori, Wendell, ApJ, 881, 139 (2019)

2. Suwa, Harada, Nakazato, Sumiyoshi, PTEP, arXiv:2008.07070
3. Mori, Suwa, Nakazato, Sumiyoshi, Harada, Harada, Koshio, Wendell, PTEP, arXiv:2010.16254
(HFEIADERZ—BR)

4. Nakazato etal.inprep. (ROPE X ADFEESH)
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Supernova Neutrino Database

A E4 N -~y 8
#1““/ ~ -1 l/ — “/ = y http://asphwww.ph.noda.tus.ac.jp/snn/

* RRETE (t<0.3s)

dynamical, GR, Boltzmann neutrino transport, nuclear EOS, 1D
Yamada 1997, Sumiyoshi+ 2005

* PNS/HEIETE (£>0.35)

static (TOV), FLD neutrino transport, nuclear EOS, 1D
Suzuki 1993 10% e

*2ODHEEBONICER
revive=100, 200, 300 ms
Nakazato+ 2013 2 .
* FHE B
13, 20, 30, 50 M. %
Umeda-+ 2012 M TR

Time (s)
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ARYFL—F - =
[Suwa, Sumiyoshi, Nakazato T‘akahlra KOShIO Mori, Wendell AJ 881 139 (2019)]
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20&Y) BRI Ialb— 3R E
*BREZ20MTH, IRV FL—-FEEV, REMFEFLE,

* BAOREFEDEEREES S B IZLL: 1.17~2.01Mo

Demorest+ 2010, Antoniadis+ 2013, Martinez+ 2015
(see also Cromartie+ 2020 for a recent update)

* BAPNSAHFGE, WKL, EWILWLWNT X —X 78,
Mns=1.20. 1.35, 2.05Mo
MHT bAE—@BEL2EY) (BENEREETILEY HLL)
REDRHFEAIRNV X T
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[Suwa, Sumiyoshi, Nakazato, Takahira, Koshio, Mori, Wendell, ApJ, 881, 139 (2019)]

* 2.05M®
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BE—a— kU Z AR RERREIE VW AIE E ?
[Suwa, Sumiyoshi, Nakazato, Takahira, Koshio, Mori, Wendell, ApJ, 881, 139 (20191
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Backward cumulative plot
[Suwa, Sumiyoshi, Nakazato, Takahira, Koshio, Mori, Wendell, ApJ, 881, 139 (2019)1

- MIL ——— MlH — 147S —_—
- M2L 2H ——
MN5—1 20Mo

| >,

MNS=2.05M®

10
MNS=1 .35M@

1

Y
S
=
=
)
Sl)
o
D)
>
D)
QO
>
=
<
=
=
=
O

01 Liaalssaaslasasllaaaa
0O 5 10 15 20

0 20 40 60 80 100 120 140

Backward time since last event (s)

2021/1/7 FehA @ BTARHFE=21— Y /HRS




—a—hbhY/HXE

E iR DRI AR

[Suwa, Harada, Nakazato, Sumiyoshi, PTEP in press., arXiv:2008.07070]
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[Suwa, Harada, Nakazato, Sumiyoshi, PTEP in press., arXiv:2008.07070]
* ARV KNL—bF (SN@10kpc, w/ SK)

_ 15/2 B .
R~ 720 s_1< Maer > < o * [ Mexs Rens \ 8h Y\
32.5 kton 10 kpc 1.4M,, 10 km 3 100 3
+ BEFOFIIITRILF—
312 B .
E,. ~ 25MeV Mews < Rens > 2<%> (H‘to) e
1.4M 10 km 3 100 s

* PNSEF

1 1/2 I ~5/2 v ~172 D
RPNS — 10 km e’ det
72051 25 MeV 32.5 kton 10 kpc

* consistency relation (BB OZIM%Z5Z %)

RR 17
@ 15
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* ROWBARANBHE=—2— MV / (ABLUIFEOZEAKRST)
ICOWTHEREHAZORITSER
* Take home messages
R © 0(103), Mens & HHE,
{RHERE © 0(10)s, >100s HH Y X 3
REDANY b H o ORREER X #FoB At
AR MEFTICHER S REARS O RETER

* Next step
Z A JUfZ
N7 b IVEER };i,g)ngé/ud)iﬁiﬁ
BB DIRREEATETC
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