Axion-like particle emission from type Ia supernovae
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Axion-like particles (ALPs) are a class of hypothetical bosons beyond the standard model of particle physis, which are very weakly-interacting and long-lived. Since many ALPs may be produced in hot plasma in supernovae (SNe), a nearby SNe Ia can be used as a probe of ALPs. It is desirable to predict the ALP emission from SNe Ia to discuss a possible constraint that can be obtained from the event. An ALP emitted from a SN decays into two photons during propagation to the Solar System. It is hence possible to constrain the ALP parameters by γ-ray observations of a nearby astronomical object which emits a lot of ALPs. In the article Ref. [1] the author K. Mori, using the SN Ia model, calculates the ALP production in a nearby SN Ia and predicts the γ-ray flux, which originates from the ALP decay. The author’s purpose is to constrain the ALP parameters by γ-ray observations of a nearby astronomical object, which emits a lot of ALPs. K. Mori works with a W7 from Ref. [2] as the SN Ia model, which is a one-dimensional model with pure deflagration. 
However, in the Ref. [1] the author K. Mori works only with heavy ALPs. Here, we calculate the ALP emission from type Ia SNe and take into the account the light range of ALPs mass. Using the same SN Ia model, we consider the issue of detection a photon flash from SNe Ia. The results were summarized and analyzed.
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