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Theoretical study of dark matter search using neutron stars
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The aim of this studﬁ is to quantify the prospects with regard to the
possibility of probing dark matter signals through future observations of neutron stars. The
following results were obtained.

- The neutron star capture rate of electroweak multiplet dark matter is systematically calculated,
and it is shown that future direct dark matter search experiments and searches based on neutron star
surface temperature observations can play a complementary role and may probe these dark matter
models.

- The neutron star heating effect caused by the friction of the neutron superfluid vortex creep is
studied, and it is shown that the theoretical prediction of neutron star surface temperatures with
this effect is a good explanation of the observed data. It is also argued that, if this heating
effﬁcg exists, the heating effect associated with the capture of dark matter in neutron stars is
masked.
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