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The axion-like particle (ALP)

JMotivated by other theories in the UV (e.g. the string
axiverse picture), can be the QCD axion still

EFT coupling with the photon field
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EFT coupling with the SM fermion (nucleon)

JCan be good wave-like DM candidate, either from
misalignment or the decay of topological defects
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Neutron Star(NS) as an ALP Source
The hot, dense core (T ~ keV) of NS eould generate ALP

through multiple mechanisms
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Significantly harder than a thermal (black
body) component of the same temperature
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ALP Conversion in Strong
Mag“etic Fields g Raffelt and L. Stodollsky1 1988
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 The strong magnetic field makes axion being
"""""""""""""" VN g converted to the Ordinary mode (O-mode) photon
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£ gives pulse, ® determines polarization s
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Hard X-ray Excess i
J1856.6- 3745
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» Discovered in 1992
» One of the closest NS
(~123 pc from us)
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Systematic Uncertainties!
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Fit Result

Future observations [:nuld_[:unstrain
ALP parameter space efficiently
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What’s Next?

Polarization degree [%]

Magnetars

 Bright sources with
abundant observations

 Interesting pulse-
polarization pattern
observed

d Significant systematic
uncertainties

NDCO

Magnetic White Dwarfs

J Lower systematic
uncertainty

 Very different magnetic
field and internal
production

 Jupiter (?!

J Not about ALP this
time

1 X-ray diffuse emission
observed

J Need to predict the
polarization property
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