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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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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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»For Tgy ~ 30MeV, |k_| >~ /3m _Tgyy ~m_,E_ ~ 180 MeV

> The mﬂ_p is somewhere in the middle of A and I[N masses.



AXxion models

}ViKSVZ mOdeI }Sﬂhrlr}mZi Vainshtein, Zakharov "80
» The QCD anomaly is realized by introducing
a heavy vector-like fermion. g
Q=0Qp+Qr~ (3,1) P---- Q|
g

> Interactions : yQCI)Q—LQR + h.c.
»Under PQ symmetry
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»Only ® and Q have PQcharges: X, = Xq4= Xs=0

(at tree level)
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