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AXION DETECTION EXPERIMENTS
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NEwW AXION DETECTION TARGET

Key advantages:
m known frequency
m monochromatic signal

Pulsarscope!!
m higher signal quality
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THE PoLAR CapP (PC) MoDEL

Axions are emitted only from the small polar cap regions above the magnetic poles of a pulsar.

The equation of motion:

( +m’)a=gs,E B

m Monochromatic axion signal
on pulsar rotation frequency (2

m Axion emission power:

Py 7/ g%, Bo* QP RYsh!

[MK, M. Lisanti, A. Prabhu, B. Safdi (2024) arXiv:2402.17820]




THE VAcuum DiroLE MoDEL (VDM)

Axions are emitted from the entire volume of a pulsar’s magnetosphere.

Q< M, Q> M,

max

z/R

Axion Field

y/R y/R

The axion emission power: P, / gngo‘lQeR}\?s



THE PROJECTED SENSITIVITY
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Projected sensitivity for SRF, DMRadio-GUT and CASPEr experiments to axions emitted by
Crab pulsar (polar gap and vacuum dipole magnetosphere model).




THE PROJECTED SENSITIVITY
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Crab pulsar (polar gap and vacuum dipole magnetosphere model).



THE PROJECTED SENSITIVITY
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THE PROJECTED SENSITIVITY
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CONCLUSIONS

Conclusions:

m A new target for axion detection is proposed — axions
emitted by pulsars.

m Can potentially improve current laboratory constraints
in mass range m, - 10 3 eV, depending on
magnetosphere model.

Future work:

m Detailed PIC simulations of the pulsar’s magnetosphere will provide a more precise
estimation of axion emission power, refining targets for experiments.
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