Modeling electronic final states
In liquid Xenon
for light dark matter detection

Theresa M. Backes
ther k halmer

In collaboration with: Riccardo Catena, Andres Tellez Mora, Nicola Spaldin

CHALMERS

OOOOOOOOOOOOOOOOOOOOOO



Searching sub-GeV DM with liguid Xenon
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Searching sub-GeV DM with liguid Xenon
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Electronic states in EXCEED-DM

@ @ Calculates DM-electron interaction rates based
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Electronic states of Xenon
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Electronic states of Xenon
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New Coulomb states

Positive energy solutions of the Schrodinger equation for isolated atoms:

Wy im(X) = Ry, p7)Y" (%)  G.Krnjaic, T. Trickle; doi:10.1103/PhysRevD.108.015024
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Make it Bloch electrons We want to describe ionization in a condensed matter system

Bloch wave function:
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Next steps

* Check stability with regards to sampling

e Addvalence to coulomb state calculations

* Run the calculations for super cells instead of crystalline Xenon
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Next steps

Coulomb

Check stability with regards to sampling

val

Add valence to coulomb state calculations —

core

Run the calculations for super cells instead of crystalline Xenon
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Next steps

* Check stability with regards to sampling
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e Addvalence to coulomb state calculations

* Run the calculations for super cells instead of crystalline Xenon
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Next steps

Check stability with regards to sampling

Add valence to coulomb state calculations [
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Combine all of this with the work on the initial states done by our collaborators
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