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The QCD axion

< A dynamic solution for the strong CP problem in QCD.
(Peccei-Quinn mechanism)

2K A possible candidate of the cold dark matter.
(Coherently oscillating scalar field)

kIt can couple to the SM particles with strength inversely
proportional to the decay constant f,.

<1t may form a BEC due to its self-gravitational interaction.



Axion emission from celestial bodies

X The axions can be produced copiously from some and hot
dense celestial objects such as supernovae (SNe), neutron

stars, and white dwarfs. 50;

»>e.g. SN1987A
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Axion emission process from SNe

2 Two hadronic processes that can create axions inside SNe

» Nucleon-nucleon bremsstrahlung (NNB) : NN — N Na
» Pion-induced Compton-like scattering (PCS): 7~ p — na
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> It has been thought the NNB as the dominant axion emission
for a while due to the underestimate of the 1 inside SNe.

» Recent studies have shown that the PCS dominates over the
NNB to be the main source of the axion emission inside SNe.

B. Fore and S. Reddy (2020), P. Carenza, et al. (2021), T. Fischer, et al. (2021)



What we did

X We evaluate the supernova axion emission rate including the
A resonance In the heavy baryon chiral perturbation theory
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> The mﬂ_p is somewhere in the middle of A and I[N masses.
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