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X-ray polarimetric features of Gamma-ray Bursts across varied redshifts

and hints for Axion-Like-Particles
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QCD axion WDM limit unitarity limit
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CAST detection of ALPs from the Sun
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Limited by the strength and scale of the magnetic field
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SN1987A: ALPs propagating in MW'’s Magnetic Field
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Sources at Cosmological Distance

source
Sanchez-Conde et al. arXiv:0905.3270
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Photon-ALP mixing: Spectral features

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

Blazars Spectra index v.s. redshift ( )

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



Photon-ALP mixing: Polarimetric features
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X-ray polarimetric features of Gamma-ray Bursts




X-ray polarimetric features of GRBs across varied redshifts

GRB I (%) Qs Bs E, (keV) fluence (10 %erg/cm®)  Instrument Redshift™ Offset
1 200311A <4541  —0.9579%2 _257t0-1% 1218F110 42.543 1012759 AstroSAT'  0.083810 0302  0.072'/8.00kpc
2 180103A 71.43750%; —1.311000 —2.24109% 273729 223 AstroSAT'  0.0377 g 000  0.184'/8.75kpc
3 180427A 60.0172232 —0.2970:0% 2801018 14712 50.4551 012229 AstroSAT'  0.030919035,%  0.273'/10.81kpc
4 200412A  <53.84  —0.70700 255070321  256*% 28.75010 Daraos AstroSAT'  0.1055100152*  0.131'/18.74kpc
5 061122A 1198 —1.147927 1917907 70+1%¢ 20 INTEGRAL"  1.33%077%  0.435”/20.13kpc
6 200806A < 54.73 —0.53 —2.96 109.12 1 AstroSAT'  0.1148%9-1793¢  0.234'/36.58kpc
7  190530A 46.85715%% —0.991002 —3.507022  888*% 370.6210 025ame AstroSAT! 0.9386° -
8 180914B 48.48719:%%  _0.75199% 2101098  453%2¢ 598 AstroSAT! 1.096< -
9 171010A < 30.02 —1.12100% —2.397292  180*3 632.7910-00852° AstroSAT! 0.3285¢ -
10 160703A  <62.64 —0.787072 < —248 351170 9 AstroSAT! < 1.5% -
11 160623A < 56.51  —0.941992 _9283+t0-9  ggotld 3.956410 068702 AstroSAT! 0.367¢ -
12 160509A < 92 —0.7510:02 _9.13%0:03  334+12 178.9810 11007 AstroSAT™! 1.17¢ -
13 160131A 94+33 —1.16700: —1.567007 5867553 20.4 AstroSAT™ 0.972¢ -
14  140206A > 48 —0.941508  _90t020  9gtl7 15.52015-974778 INTEGRAL"Y  2.73915-001¢ -
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Ga~y = 0.9 X 1071 GeV~! form, <107 eV
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Constrains on ALP parameters for an extremely case
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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!



