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AXxions

Light pseudoscalar boson with a two-photon coupling
Addresses the strong CP problem
Dark matter candidate

Additional theoretical motivation in quantum gravity and string theory
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Axion-induced Gamma-Ray

Type |l supernova

Core-collapse
without fusion to
SUpport pressure

shock wave ->
explosion

proto
neutron
star




Axion-induced Gamma-Ray

With SN1987A

- distance : 50kpc
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Axion-induced Gamma-Ray
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Axion-induced Gamma-Ray

With SN1987A

- distance : 50kpc
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Solar Maximum Mission (Wikipedia)

Galactic B-field

use stellar magnetic field instead?
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Axion-induced Gamma-Ray
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Axion-induced Gamma-Ray

conversion probability for SN1987A
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— comparable to galactic conversion probability kipedia)
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Axion Production

Primakoftf Nucleon Bremsstrahlung Pion conversion
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AXlon Pr()ductlon
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Galactic Magnetic Field

Jansson-Farrar model [llustrisTNG

11111

14



Galactic Magnetic Field

llustrisTNG

10 kpc

log M, =11.3
z2=0,1D=372754
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Stellar Magnetic Field

 Model as dipole magnetic field

proto

neutron * Field strength at stellar mid-
star plane fixed to 1kG
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[Future Supernova

* (Galactic supernova rate : 1 in every
~100 yrs

— could occur very soon!

 Would we observe this?

— unlikely due to Fermi-LAT
observing portion of the sky at a time
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['uture Supernova
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DSNALP MWD X-rays

Eermi-SNe
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KSVZ SN1987A: 1 kG stellar field

ALP SN1987A: Galactic field

ALP SN1987A: 1 kG stellar field =~ - ‘

ALP future Galactic BSG SN
KSVZ future Galactic BSG SN
KSVZ future Galactic RSG SN




Proposal

Full-Sky constellation of SmallSats for continuous,
full-sky ~100-500 MeV gamma-ray detection

Type Il SN

Bprog.star
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Conclusion

 New method of axion conversion in progenitor magnetic field
* Projected limits of Fermi-LAT observation of a supernova

 Proposal for gamma-ray telescope array with constant full-sky coverage




