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BEE (n,) PLUTOBEGRER T S
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x
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« JEHMEAY (non-resonance) CFI:

B EOERIIZ ZTIIEET 225, KE»ic
W) IFHIBRI CFLIZ LA N D 2 D O S&MEM3Tfi e &
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J OfEZE3% (collision rate) SK==2—F+r 1Y /D
EreRr K kma 2y, ) n,~n,=2n, T
hdrzre, THA.
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T, BRI O HBIL S 5. FE S »H
L7225 [43] T3, By < viEgmika — F
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fiftht = v C 2 O iERER il A 7. TTY 5B

213112 K E s O E O E g 2 R ov
/v/mLﬁ%:—bL;of {51 IS G [P g )
%ﬁibfﬁ%bt%@f@% FHEOFERIC
B E BRI Nz v. Bzl R 78,
#1_FU/%.%@iﬂl—FU/@L B2
R DA ARAE S 2 128, RIS DENTIZ R v
Vo VEEETRICE o T LB L .
VAR /5 A B % FFL ¢ CFL ORI L
ERL PR CRH OB LTRLILDTH
%. I CHIEMERIIA TR OB TE % R
FI L 72 (FFI: [46], CFIL: [41]). FFI¥ CFI¥ C7
oy FEIPHASES CICEE L TE LW, CFLIE
10 gcm ¥ 10" gem O i o %5 FEfE I < B

LTCw3 Zenbrh, FigdhrkE otk
WS 2R b RA TV 3. FRIOHBIT 2 1H
HIZCFLL D b2 9 llTdh 225, %I D
400 ms {35 CTIIPEEE D p~10" g cm > D HEIK
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227 L —N—ALERE (CF)

100 150 200 250 300 350 400
N v AR (ms)

50

FREME A FNC BT 2 @R 7 U—N—=ALEE (FFD Y EZ247 L —N"—REM (CFD ORPERERZ e
N 2R OIS Y L TR LKL ROBRIEER OB, MO —ERE 013
[43] DK% A,

RIS L, b2

1011

1010 |
T ‘
¥ 108 . {
g 107 | ‘ ’ i
6 i
Y
® 7 —— 7 LSRG
iy § m — 7 L=t |
0 10 20 30 40 50 60 70
8% (km)
B3 N7 v 215404 ms, FRE M /T A1 B 3 FFI
Hi®) ¥ CFl (D) OMIERERDLED
fi. [43] DX & UL,

THHBEL T3, 27, CFIOMKICIZIEKKA
IS hTw 2y, ERNAIOIER IS CEE T
bARLEMSEL T B e dbhr
BERLEEOBIERERORS S b IRT
CHERES 2729, N Y 215404 ms DIFFET O
RS EKZIRL TS, KERIZ7 L —
N—ZEIS IR T B2 24 AR — VOB TH

WA & » TEFAE 2 4 2 27 —n~10"°
ZLTCHCHEEHD 2 A4 5 27 —)v~10" sct
DLE (bbb, ZHEH) oo,
MR AF I 7 288 e 52 THM 6 RNEEHT
72V E VR 3.

%72, FFIMUCFIPHET 2B zhen
%@%E%%Lfmactﬁb#é.ﬁaé%ﬁ

37 RIS & 5 T L — N REE D
ﬁtfb5f® DUF T3l Catietr.
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Neutrino Oscillation Inside Core-collapse
Supernovae
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Japan

Abstract: Massive stars end their lives with Core-col-
lapse supernovae (CCSNe), which is a high-energy
phenomena that play a central role in the evolution of
the universe. However, the mystery remains in the ex-
plosion mechanism, and even the most state-of-the-
art simulations have yet to quantitatively reproduce
observational signals. Neutrinos are known to be a
driving force for the explosion, and understanding
their behavior is a key for unveiling the physics of
CCSNe. Due to extremely high neutrino number den-
sities in CCSNe, it is recently thought that neutrino
self-interaction can drive collective neutrino oscilla-
tions, potentially impacting supernova dynamics and
multi-messenger signals. This study investigates what
kind of flavor instabilities that arise by conducting a
detailed analysis of the results of CCSN simulations.
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