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(Recent studies: Kato et al. 2015, 2017; Asakura et al. 2016; Yoshida et al. 2016;
Patton et al. 2016, 2017)
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NEs=E2DEETE

® HONgo Stellar Hydrodynamics Investigator (HOSHI) code
(e.g., Takahashi et al. 2016, 2018)

® Yoshida et al. (2016)H'5 DEE R
® RSGTHEEMHE
® X7t (overshoot) D L
®pair neutrinoBEIC LD Za— MY /EBDERE, ZESHHDILR

I-IJ

©9-40M,,Z=0014 (Zo) D KESEDHELETE
9-28 (1 M, % 4+), 30, 32, 35, 38,40 M,

m=) 25 models (Yoshida et al. 2019, in prep.)
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® HONgo Stellar Hydrodynamics Investigator (HOSHI) code

® overshoot
) YREEDEFRODVDUAELTES

LRI CRESINAREEDNH D
He, COO 7 DEEICTE

D% =D 2 Ar
= X —
cv cv,0 p fo } HPO

® overshoot parameter fov
He/ABEEX T md £,y = 0.030 (model L), 0.010 (model M)

model L --- B-type stars in LMC (Brott et al. 2011)
model M ‘- AB-type stars in Milky Way Galaxy (Maeder & Meynet 1989)

HeABELLFE > £,y = 0.002 (model ov,c), 0.000
=) models Love, L, Move, M D 438D (Yoshida et al. 2019, in prep.)
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- Model L
- Model M
53 [ Stern

- Genec
5.2 FMESA

o = = = — e _ =

Stern: Brott et al. (2011)
Bonn
Genec: Ekstrom et al. (2012)
Geneva
MESA: Paxton et al. (2010);
Starevol: Decressin et al. (2009)
Brussels

log T

O HABER THIFD L, Tesr EAL
m=» model L -+ Stern (CT L)
model M ‘- Genec (C3T L)
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Pair neutrino process

® pair neutrino processiC & =2 — kY /BHEH (eg. Yakovlev et al. 2001)

(Misiaszek et al. 2006)

iy

© http://higgstan.com

® Yoshida et al. (2016) EEKDAET=Za— KU/ AR N ZEE
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® models Love, Move DENS OBFHERIH =2 — b ) /v DL

mOdel Lov,c mOdel Mov,c logo(dN,/dt)
40 — ¥ — y 53
35 52.5
% 30
E 25 51.5
E 51
S 20
= 50.5
15
50
10
e ettt ettt 49.5
100 10 1 0.100 10 1 0.1

Time to collapse (hours) Time to collapse (hours)

OEVWVEEDEDANZ2—KMNI /ZZ < HIEMH
U 5 DERKREWN

@®models L D ANENHNICEWEEDETCZa—MJ /HEZHS
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BHERII=Z2a— N/ DEH

KamLAND, JUNO

O—

"(Ey=2.2 MeV)

© http://higgstan.com

O®p+vVe—>n+et(Emy=18 MeV)
n+p—d+7y(2.2MeV)

® prompt y & delayed yH\ 5v.Z 1% T
m=)> Threshold energy(d1.8 MeV
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IO E3 55 NMl1 — _ | N N
HEHAEFI=a—c Y /&R DT
® d=200pc (NT)LF¥ T X DIEEH) %= R E
Chimney
® KamLAND p
N P= 5.98x101 (Gando et al. 2013) | _ Photomultiplier Tubes
;ﬁtlj;-(\j]ig (SS — Oo64; Elive — 00903) Al L~ Buffer Oil
(Asakura et al. 2016) B R e R
B(G'LS 13 ton AL RCHH IB (12 m diameter)
® JUNO o E\ (13 m damete)
N p == 1 .18)(1033 P = A gn(g r?laélizz?eter)
BRHEDREIERET (Gando et al. 2013)

® MSWZHE (normal, inverted)
P..: Transition probability of v — v,
P.. =1 for no mixing

P.. = 0.68 for normal
ce = 0.02 inverted
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® Inverted m=» Normal D3
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KamLAND-1 "\
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©® models Mov,c
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© IJRABI2A4KFE D 1 KR & 12D A X2 ~# (Normal mass ordering)

models Lov,c models Mov,c

20 15 10 5 15 10 5

Time to collapse (hours) Time to collapse (hours)

O AL EDHICANY N IFIE

O XIS ~20F MR IC — BRI R Y kDA
m=)> O, Si shell/AEDFE
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SN Alert by KamLAND
©® 48RS 3 7N ~ mm» low background T 3.7¢ significance

(From background estimation in Asakura et al. 2016)

models Loy and L models Moy and M
VT ] G o e L L L B

[ Love Normal : : Mov,c Normal
25 L. Normal - 25 F M  Normal -

Lovc Inverted :
L. Inverted-

Mov,c Inverted ;
. Inverted:

10 |

Alert Time (hours)
O
Alert Time (hours)
O
|

10 | 1

51 5F :
0 ' 0 b L

40 10 40

® Normal ordering mml #1145~ 20 %4 i T A
1 HeETIC 5 R[EEk (L dH B
@ Inverted ordering mm» A <20 M, CIIEHLFS
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SN Alert by JUNO

® 1B 314~y K~ = low background T > 3¢ significance

(From background estimation in An et al. 2016)

models Loy, and L models Moy and M
60_'I""I""I L) 30_']"""']""""

' LOV,c Normal ] :
50 F I Normal 4 _ 25F
Z : Love Inverted { £ -0 b
S 40F L Inverted] 2 |
2 b ] 1 2 15F
= = ;
5 5 10F
< < :
5F
o b

Mzams ! Myun Mov, Normal

M  Normal

Moyv,c Inverted

M Inverted

® Normal ordering mmd ¥ O#F1< S W\ HEEB3AEEHENSH
@ Inverted ordering md» £ & L FXERIF]
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©9-40 My, Z=0.014 (Zo)DEHISHH S NSEMER N =2 —K~Y /
O XHRDESHEBOHEHDAEEZEELILA4EEDETIL
® Pair neutrino processic &5 -1 — kY /I
O BHERIK=a—KMI /DAY N (d=200pc)
) KENMCIIREBEEDEIFEANRY NEDZ VMER
KamLAND
® M <20 M, m=d I2FF11ERE T 20 (normal), 8 (inverted) FZ2ELLT

JUNO
® JRAEDH~20FFFERIIC TRy OB OERI P e
m)> O, Si shell FAKE D FE#L
HaFT Ealert
® Normal ordering, low background D55

) KamLAND: 2R ~20%&E 50
JUNO: ¥H & DEIORIEEMS
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