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a : Axion field

f:SM fermion

F,, : EMfield strength
G,, : Color field strength
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Axion mass m, ~ 5.8 X Ja meV
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. . a E E  (EM anomaly)
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p : Proton

n : Neutron

Axion-Nucleon coupling

KSVZ model DFSZ model
Cp = —0.4703) Cp = —0.182(25) — 0.435 sinzﬁ
C,=—0.02(3) C,=-0.160(25) + 0.414 sinzﬂ
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Nearby SN candidates and pre-SN neutrino alarm
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Nearby SN candidates and pre-SN neutrino alarm
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SN neutrino

pre-SN neutrino SN axion

SN explosion

% %Post-bounce t|me

—days ~ — hours 0s 10 s

SNEWS (SuperNova Early Warning System)

hours ~ days

K. Scholberg, 2004, P. Antonioli, et al., 2004, SNEWS Collaboration, 2011

1. BHEREOBER~EBTNS 1-2 MeV ZEDRIZ2— MU /DR EEND

1

2. Za—hKMY/tRHSBSTEIZ2—M) /21 RHT 5

1]) KamLAND, SNO+, Super-Kamiokande, Hyper-Kamiokande, JUNO, DUNE

C. Kato, K. Ishidoshiro,

!

Alarm time for NO T Yoshida, 2020

3. MR E IO B R RO A A ST TS 2 0AEEN B 5| JUNO - - -3078hr Bl (d 740 - 1110 pe)

!

TP oA VREGEEBHEEREOTRICAITS

KamLAND -+ - - 0.2-38 hr 8 (d < 260 — 490 pc)
SK-Gd * + +0.1-10 hr B (d < 240 — 490 pc)

Y. Kanazawa Supernova-scopeZz H\ 72727 37 ¥ OEBEBINTTEDIRSE WM& SR~ D ER£ 2020 2020/9/2




3. Axion Supernova-scope
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Axion Supernova-scope

Helioscope & Supernova-scope

Axion Helioscope Axion Supernova-scope
A TP IAVICHIGE ST TORFICER ol r=r
VN elioscope R
SHFERET S i
g 58 HBNZRTRILF—I3 4 keV HBHNRTRILF—IE 6(10) MeV
- TR 2, — y FRIZHER TRE T %,
Axion Helioscope Y A | Experiment (Proposed) site B (T) L (m) A (m?)
#176h  CAST [34-39)] CERN 9 9.3  29x1073
BabyIAXO [41] DESY ~2 10 0.77
_ [AXO baseline [40, 41] DESY ~ 25 20 2.3
=TI
TAXO+ [41] DESY ~35 22 3.9
TASTE [42] INR 35 12 0.28
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Axion Supernova-scope
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X-ray detector

(a) Axion helioscope

X FRER s

Figure 2: Conceptual design of the axion detector discussed in this paper and its orien-
tation for the detection of (a) solar and (b) SN axions.
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Figure 2: Conceptual design of the axion detector discussed in this paper and its orien-
tation for the detection of (a) solar and (b) SN axions.
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Figure 2: Conceptual design of the axion detector discussed in this paper and its orien-
tation for the detection of (a) solar and (b) SN axions.
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Backup

Angular resolution

Liquid scintillator detector Z FBWCBFHEEMOMUERE U,+p > n+ e’ :lnverse beta decay

(JUNO-hke detector) M. Mukhopadhyay, C. Lunardini, F. X. Timmes, K. Zuber, 2020

Angular aperture ﬂ LS : LIqU|d SCintillator
LS-Li : Lithium-loaded Liquid Scintillator
LS LS-Li
C.L.68% 63.92° 1547°
C.L.90% 08.42° 22.26°

Betelgeuse (222 pc)

= event MOHERE I NIL. EFE(d < 250 pe) DBIFEEMDARZRHE CTE DAEENEDNH B
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Figure 2. Left panel: Radial evolution of the temperature 7' at different post-bounce times t,.
Right panel: T behavior in the plane t,,-7.

P. Carenza, T. Fischer, M. Giannotti, G. Guo,
G. Martinez-Pinedo, A. Mirizzi, 2019
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