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The Betelgeuse case

- Betelgeuse, a red supergiant star of about 20 Mg at 197 pc

« Core temperatures higher tan 14.4 keV

Magnetic dipole (M1)
Nuclear transitions

57Fe* _
- 14.4 keV

Excitation Energy

57Fe

FRC, P. Casaseca, M. Giannotti,

M. Kaltschmidt, J. Ruz, J. K. Vogel
arXiv:2504.21107
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The Betelgeuse case

Galactic B X-rays
By~1.44G
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Stellar Simulations
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Stellar Simulations
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Observational data analysis
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Likelihood analysis -2 0160+ 1160)°
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The M82 case

1()50: — Total
F ——=- Primakoff
« M82is a starburst Galaxy at 3.8 Mpc. Coalescence
« Heavy Axion emission dominated by young massive stars 109
- :
Two dominant processes =
v+ Ze — Ze+a 108}
Y+ = a
| 0 107 T0%
FRC, D.F.G. Fiorillo, G.L. Lucente, E. Vitagliano, J.K.Vogel Mg [kCV]
PhysRevLett.134.171004
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The M82 case

X-rays

Heavy ALPS
Deca

~ 30 - 500 keV
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The M82 case
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Conclusions

* 14.4 keV Transition of Fe57 provides a stable, narrow line-like X-ray
signature.

« The decay of slow axions from starburst Galaxies leads to a peculiar X-ray
flux observable by NuSTAR

« X-ray Telescopes like NuUSTAR, Chandra, and future missions like Athena and
HEX-P, are key in the quest of the QCD Axion and ALPS
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Likelihood analysis

Unbinned likelihood £ = | [._ [A,B) L; X HZ-:{ A,B} g (5%)ng ékg)
E' — POiSSOn (Nobs,i | Nexp,z’)

ﬁl Z Nax,iPaX (E;) kag,i (1 + 5%31(%) Pbkg (E;)
> +
chp,i NeXp7i

L(@) (g?wgc%]\f)as% 2 9 2 9
P(9) = WACITT /O P (92,92 ) d (92,925 ) = 0.95
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Betelgeuse Simulations
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Betelgeuse Simulations
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M82 FOV
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M82 FOV
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Total Axion Flux
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Betelgeuse Simulations
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