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Axion-like Particles (ALPs) in Stars

Betelgeuse (Xiao et al. 2022; soon to be updated)

ALP (.) production via: - Total ALP spectrum is
- Primakoff process: ;+ze - a+z obtained by integrating e 3
- Compton scattering: ,+c-ec+a reaction rates over the '
~ Bremsstrahlung: ¢+zc - c+ze+a volume of a star.
- Use nearby massive star!
Here: Betelgeuse
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INTEGRAL/SPI observations of M31 DM Halo

SPI Exposure Map M31
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MeV Emission from Jupiter

Understanding MeV CGB Reflection of the Cosmic Gamma-ray Background

. Cosmic-Ray Particle Interactions
Gamma-ray emission

from Jupiter’s

Surrounding sphere disk
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Gal. Lat. [deqg]

Time Variability in All-Sky 511 keV emission
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Thunderstorms

Simulations:

- Different detector

material

- Different shielding
Directional response
Spectral response

Transmissivity

Avalanche model for TGF creation:

Total detected counts for a Nal detector:

Total Counts
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Directional and spectral response for E=1MeV:
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Redshift evolution:
- Shifts to higher E
- Changing intensity
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Classical Novae

- Surface explosion on white dwarfs Nova GK Per

- Responsible (supposedly) for 7Li in the
Galaxy

- Explosive burning has many uncertainties:

(cross sections, astro setup, WD
composition, mixing, rates, ...)

- Interesting y-ray signals:

- 'Be = 7Li: 478 keV, t = 76 days o -eungrolegert (2022)
- E
- 22Na = 22Ne: 1275 keV, T=3.5yr ;.
- BN, 150, 18F B*-decay: 511 keV + e e J B
B 1 continuum, T = O(min)
L4 26A1 = 26Mg: 1809 keV, T=1.04 Myr 1 AN
- Observed y-ray emission: None /l Ao ————

l0g10 (r/Rsun) l0g10 (r/Rsun)



