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Axion-Like-Particles:
Production
Propagation



CAST detection of ALPs from the Sun

Limited by the strength and scale of the magnetic field



Cooling of Galactic Source

Credit@Mirizzi

https://cajohare.github.io/AxionLimits/



SN1987A/White Dwarfs cooling

Jun Seok Lee, arXiv:1808.10136

J. Isern et.al. arXiv:0806.2807



SN1987A: ALPs propagating in MW’s Magnetic Field



Sources at Cosmological Distance

Sanchez-Conde et al. arXiv:0905.3270

http://arxiv.org/abs/0905.3270


Photon-ALP 
mixing
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Sources at Cosmological Distance



Photon-ALP mixing: Spectral features TeV
Observability of the very-high-energy emission from GRB 221009A  (B_IGM)

Galanti et al. arXiv:2210.05659



Photon-ALP mixing: Spectral features GeV
Blazar Spectral Irregularity (B_jet)

Zhouet al. arXiv:2102.05833



Photon-ALP mixing: Spectral features X-ray
Chandra grating spectroscopy of NGC 1275 (Core AGN in Perseus Cluster, B_ICM)

Reynolds, et al. arXiv:190705475



Photon-ALP mixing: Spectral features Large Sample
Blazars Spectra index v.s. redshift (B_ICM)

Galanti et al MNRAS 493(2), 1553-1564 (2019)



Photon-ALP mixing: Polarimetric features

Nicola Bassan et al JCAP 05, id.010(2010)



X-ray polarimetric features of Gamma-ray Bursts



X-ray polarimetric features of GRBs across varied redshifts



No correlation with spectral parameters or properties of host galaxies









Constrains on ALP parameters for an extremely case



Summary

1: Astronomical constraints on ALPs independent of dark 
matter assumption.

2: Photon-ALP mixing produces measurable modifications to 
final photon polarization of cosmological sources

3: Number of GRBs with both sub-MeV polarization 
measurement and redshift confirmation remains very limit.

Thank You!


