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CP violation
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Strong CP problem
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Peccei-Quinn mechanism
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AXxion
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Today’s topic
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Similar idea: G. G. Raffelt, . Redondo, and N. Viaux Maira, Phys. Rev. D 84, 103008, (2011).
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Nearby SN progenitor candidates

HIP Common Name Distance (pc) Mass (M) RA (J2000) Dec (J2000)
65474  Spica/a Virginis 77(4) 11.43 +1.15 13:25:11.58 —11:09:40.8
81377 ¢ Ophiuchi 112(3) 20.0 16:37:09.54 —10:34:01.5
71860  a Lupi 142(3) 10.1 + 1.0 14:41:55.76  —47:23:17.5
80763 Antares/a Scorpii 170(30) 11-14.3 16:29:24.46  —26:25:55.2
107315 Enif/e Pegasi 211(8) 11.7(8) 21:44:11.16  +09:52:30.0
27989  Betelgeuse/e Orionis  222+37 11.6739 05:55:10.31  +07:24:25.4
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PreSN neutrino alarm
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Supernova Early Warning System (SNEWS)

Ref.) K. Ishidoshiro, C. Kato, T. Yoshida, arXiv:2006.02519.
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Axion helioscope
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Axion SN-scope
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Timeline
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Observation time fraction
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Event number
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Background estimate
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Conclusion
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Axion-nucleon couplings
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Axion-photon coupling
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Luminosity
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Energy spectrum

normalized spectra
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Pre-supernova neutrinos
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Observable time
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AXion emission rate
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Axion spectrum
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Medium corrections
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AXion conversion rate
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Number of events
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Event number (IAXO+)
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Event number vs SN1987A limit
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Total energy deposit
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