Dark matter electron interactions in graphene

detectors

Einar Urdshals
November 23, 2021

Chalmers



Introduction
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e These interactions are interesting because they can be probed for
DM particles as light as a couple MeV due to the small mass of the
electron. L
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particle. This gives information about the direction from which the
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e The direction changes as the Earth rotates, giving rise to a time
dependent signal which allows for discrimination between dark
matter signals from backgrounds.
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e We use a state of the art Density Functional Theory calculation to
accurately capture the graphene physics, and employ an expansion in
non-relativistic effective operators to capture all forms of
non-relativistic DM electron interactions.



Non-relativistic effective field theory
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For a graphene sheet lying in the xy-plane W becomes
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Summary and Outlook

e We have shown that the matrix element for dark matter induced
electron ejections from graphene factorises into a graphene response
function and an expanded matrix element being a function of the
properties of the free particles.

e The graphene response function we have computed using DFT
methods.

e We are expecting to predict the spectrum of the ejected electrons,
how it changes through the day, and how it depends on the dark
matter mass and the form of the interaction.



