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SN 1987A COOLING BOUND

Observation of SN 1987A can constrain exotic energy 
losses.

Axion emission must not shorten the duration of the 
neutrino burst        Bound on the axion luminosity:

𝐿! ≲ 3×10'* erg/s at 1 s after core bounce
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[Graham & Rajendran (2013)]

[Ellis & Olive (1987) , Raffelt & Seckel (1988)]

In a supernova, Compton is the dominant production process.
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DETECTION PERSPECTIVES
For 𝑔& ≳ 2×10+, GeV+* axions can be detected in future neutrino detectors.

Detection possibility complementary to CASPERe experiment. 
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[Jackson Kimball et al., (2020)]

𝑔! = 6×10"# GeV"$

𝑑 = 0.2 kpc


