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30 years anniversary of

SN1987A

Workshop at Koshiba hall in U.of.Tokyo

Feb. 12-13, 2017

.
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http://www-sk.icrr.u-tokyo.ac.jp/indico/conferenceDisplay.py?confld=2935
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No chance for Supernova neutrino search

for next hundred’s years?

¥
We believe, yes!

IR RN 2R BFhES=_1—KYU ./
(a few per century) G
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Several targets of
Supernova Neutrinos

N,>>1:BURST  N,~1:MINI-BURST N, <<1:DIFFUSE

SN rate ~0.01 /yr SN rate ~0.5 /yr SN rate ~ 108 /yr

Adapted from Beacom (2012)

2017F5H23H FHOELZ VD & {HTRZMAR - REHER 5



BMEE=R_1— YU /HROESE
« RMlICTERSNZD(F1960FK
« 1980FN (TR >TEIED B EINL

« Kamiokande T#®TERIIC KB LR
EHDI(FSniz (19884F)

« SKTOEH_ERIE (20034, 20125)
« Ando and Sato (20044) MOIEHF A
o IBAETIIEHIERIBRSENSNTLD,

2017F5H23H FHOELZ VD & {HTRZMAR - REHER 6




Physics Motivation
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Jegerlehner, Neubig, Raffelt. PRD 54 (1996) 1194 S.Ando, ApJ. 607; 20-31, 2004
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Physms Motivation
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Why SK-Gd
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1040 20~50
Kamiokande BERESIels: 7K 680 ton

days MeV
days MeV
Super-K 2003 K 22500 1496 18~34
> 2012 ton 2853 16~100
SNO 2006 &K 270 ton 306.4 21~35
days MeV
GRdas 2011 ®EYYFL—4 270 ton 736 1.8~17.8
days MeV
days MeV
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A—=I\=hA=AH>VT (2012)
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A—=I\=hA=AH>VT (2012)

SK collaboration, Phys. Rev. D 85, 052007 (2012)
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I\ DT>

DY RER
(E<16MeV)
= 0 —FHAVIC K DERRF LIRS

Isotope | Ty 2 (sec) | Decay mode | Kinetic Energy(MeV) | .
A Li 0.0085 3 20.77 (31%)
3 +n ~16 (61%)
e 0.0090 3% +p 8~ 14
2N 0.0110 3 16.38
12Be 0.0114 3 11.66
B 0.0161 3 14.07+6.09(7)
2B 0.0173 3 13.42
22 0.0204 3 13.37
"He 0.122 3 10.564+0.99(~)
3 +n (11%)
.C 0.127 57+ p 3~13
aLi 0.178 3 13.5 (75%)
11.042.5(7) (25%)
3 +n ~ 10 (35%)
SO 0.7478 3 +mn ~4
°B 0.77 31 13.73
SLi 0.84 3 12.5~13.0
2oC 2.449 3 9.82 (32%)
4.51+5.30(~) (68%)
N 7.134 A 10.44(26%)
4.27+46.13(7) (74%)
1 Be 13.8 3 11.48 (61%)
9.324+2.1(~) (29%)
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A—I\=H=AHV7F (2015)
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What’s SK-Gd



Super-K with Gadolinium

~ n__- Dissolve Gadolinium into Super-K
Ve b4 O
\p L’ J.Beacom and M.Vagins,
Q- Phys.Rev.Lett.93 (2004) 171101
\ » G B 100% oo >33<;f’§r?cﬂﬁ§§ ______________________ -
5 for n capture \
3 80% ]
B0%
~ O % | |
@E%Eﬁ%—'—;ﬂ” 40% - I S
Ve (SS(CXT ZBGERIICHIR ., / .f
AT~20usec d | Gdin
: e 0% L= L
Vertices within ~50cm 0.0001% 0.001% 0.01% 0.1% 1% e
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Evaluating Gadolinium’s Action on Detector Systems |UDEAL

E G Q D S water transparency measurement

200 ton tank

15 ton buffer tank||Control panel of circulation system
2017458238 FHEOELZV D & HTREMAE - BERARS
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Neutron tagging with delayed coincidence

Neutron capture time

- 2178+1+44ppm 1055+21ppm 225+5ppm

— Data Data 29.89+0.33 51.48+0.52 130.1+1.7
— MC-all MC 30.034+0.77 53.45+1.19 126.242.0
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Innovative area (H24-28)
‘Gravitational Wave Source’

AO3 : Neutrinos
Existing R&D Facility Converting into the world’s

 —
EGADS (200 tons) most advanced SN v detector
Sy o B Y e.g.
3 “\Chggeon'ﬁgﬂ e G 3690 events at 3000 light-years
P | Sy - 369000 events at 300 light-years

| |
(]
|

= ] 1 W Rig e Soecial feature of SNv and GW
= .‘Jq ) .- ’- \w" ; 7 il :*a'f > mr' f . . .
ﬁ B o L A S - ' g * Provide image of core-collapse itself
Ry - tive Water-+-Golg « Only SN messenger which travel

Pre-theatment Sss=——. _

4 == 7" Filtration System R’k ' . . .
by R - Y o without attenuation to Earth (dust

|
: does not affect signal)

(SK tank open BRFDREHEE LTH)
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SK-Gd

T, = Start leak stop work(~3.5 month)

T, = Load first Gd,(SO,), up to 10t=0.02%
.FiII water("'Zm'bnth)

e T, = Load full Gd,(SO,),

Pure water 100t=0.2%
l Physics run 22 i
\ _

circulation
Stabilize .
ﬁ
water transparency

Physics run
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0.8 ] -
g 0-72— Expected total BG —
DSNB flux: LN 06 Tv = 6MeV =
Horiuchi, Beacom and Dwek, J ost Tv = 4MeV =
PRD, 79, 083013 (2009) o °"‘§+ Tv = 19872 13
; 03— —4—+ =
* |t depends on typical/actual SN % 02‘_—‘_|+_|—| L - E
emission spectrum > i ﬁﬁﬁ% %—i;
013 | I‘I|2l l l114l l I1|6I I I1|8I I I210I 2;2|—|m8
DSNB events number with 10 years observation Total (positron) energy MeV
T 8MeV 11.3 19.9 31.2 530
T 6MeV 11.3 13.5 24.8 436
T 4MeV 7.7 4.8 12.5 256
T SN1987a 5.1 6.8 11.9 210
BG 10 24 34

RIDOREHEFTED
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