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Outline

2) Supernova Axion Direct Search @ SN-scope

3) Dark Axion Portal @ Muon g-2

SFG, Hamaguchi, Ichimura, Ishidoshiro, Kanazawa, Kishimoto, Nagata, Zheng
JCAP 11 (2020) 059 [2008.03924 [hep-ph]]

SFG, Xiao-Dong Ma, Pedro Pasquini
Eur.Phys.J.C 81 (2021) 9, 787 [2104.03276 [hep-ph]]

1) Brief overview
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Strong CP & Neutron EDM

Maximally violated by 
Weak Interactions

CP
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Axion

Sikivie [Physics Today ’96]

Weinberg 78’, Wilczek 78’
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Axion Searches

https://cajohare.github.io/AxionLimits/docs/ap.html
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Axion SN-scope

SFG, Hamaguchi, Ichimura, Ishidoshiro, Kanazawa, Kishimoto, Nagata, Zheng
JCAP 11 (2020) 059 [2008.03924 [hep-ph]]
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Helioscope

Science magazine Vol. 308 (2005)

➢Monochromatic Axion

Aagaman Bhusal, Nick Houston, Tianjun Li
Phys.Rev.Lett. 126 (2021) 9, 091601 [2004.02733]

5.5MeV
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Helioscope
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Supernova-scope
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Supernova Alerts

PreSN @ KamLAND/SK: O(1) hour alert for SNs with 300pc
                                JUNO: 20~70 hours within 500pc (w/o angular resolving)
                         SNEW 2.0:

Time to collapse [hr]

Event rate @ JUNO 
d=200pc

PreSN Neutrinos

Kato, Ishidoshiro & Yoshida [2006.02519]
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Supernova Candidates
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Sky Survey Coverage

Shilon et al [1308.2526]
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Time Coverage

Better to have 2 detectors 
@ different locations!
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Supernova Axion

Carenza, Fischer, Giannotti, Guo, Martinez-Pinedo, Mirizzi
JCAP10(2019)016 [1906.11844]
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SNscope Projection @ IAXO
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SNscope Projection @ IAXO+
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Supernova Projection @ IAXO
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Backgrounds

25 layers

90MeV γ
0.5GeV μ

# of hits

➢ Trajectory

➢ Energy deposit
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Muon g-2

SFG, Xiao-Dong Ma, Pedro Pasquini
Eur.Phys.J.C 81 (2021) 9, 787 [2104.03276 [hep-ph]]
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Muon g-2 @ Fermilab

Phys.Rev.Lett. 126 (2021) 14, 141801 [2104.03281]
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New Physics behind Muon g-2

?

● Muon g-2 is a blackbox
● It cannot probe new physics directly

● Any interpretation relies on theoretical assumptions
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Axion or Dark Photon Alone
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Dark Photon Explanation
Mohlabeng, Phys.Rev.D 99 (2019) 11, 

115001 [1902.05075]

NA64, Phys.Rev.Lett. 
123 (2019) 12, 121801 

[1906.00176]



Shao-Feng Ge [gesf@sjtu.edu.cn] Nov/23, 2022 @ Axions 2022 24

Dark Axion Portal

Kunio Kaneta, Hye-Sung Lee, Seokhoon Yun
Phys.Rev.Lett. 118 (2017) 10, 101802 [1611.01466]
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Dark Axion Portal
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Make Axion Possible
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Make Axion Possible
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Extend Dark Photon
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Extend Dark Photon
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Summary

1) Direct probe by SN-scope

2) Indirect probe by muon g-2

● Double potential for helioscope

● Extend the dark photon case

Thank You

● Make axion scenario possible

● Sensitive @ eV scale
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Solar Axion

Dafni et al [1811.09290]
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