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Introduction

Axions:

a favourable dark matter
candidate
a solution to the strong
CP problem
can convert into photons
in high magnetic fields
(a! 
) Ref: The compelling case for axions as our dark matter

by Ethan Siegel
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Introduction

Neutron stars:

core collapse remnants of
high-mass stars
B-fields ranging
1010 � 1014 G
M � 1 M�; R = 10 km
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Introduction

https://github.com/cajohare/AxionLimits

Aim: Implement population analysis to detect resonant signals:
better than single-star analysis? Pros and cons?
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Outline

Modelling the axion-photon conversion signal

PsrPopPy: a Python package to simulate neutron stars in the
galaxy (Bates et al. 2013)

Results from PsrPopPy

Galactic Center neutron star survey

Conclusions and Summary
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Axion-photon conversion signal

Goldreich - Julian charge density,
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Axion-photon conversion signal

Conversion probability,Pa
 / g2
a

 jB0j2.

Luminosity of axion-photon conversion signal,

L =
Z

d3k
Z

d~� ~k � ~vaPa
 !� a (2)

Absorptive e�ects,

Cyclotron resonance,L ! L � e� � where� /
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Photon reconversion [starswith hPa
 i > 0:1]

Brightness temperature,
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PsrPopPy
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