Modeling electronic final states
In liquid Xenon
for light dark matter detection
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Searching sub-GeV DM with liguid Xenon
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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
CEED? on the electronic configuration of the target

T. Trickle; doi:10.1103/PhysRevD.107.035035
S. M. Griffin, et al.; doi:10.1103/PhysRevD.104.095015
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Electronic states in EXCEED-DM

Calculates DM-electron interaction rates based
on the electronic configuration of the target

T. Trickle; doi:10.1103/PhysRevD.107.035035 Crystal targets
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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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New Coulomb states

Positive energy solutions of the Schrodinger equation for isolated atoms:

Uy, im(x) = Rpu(z,p8)Y" (%)  G. Kjaic, T. Trickle; doi:10.1103/PhysRevD.108.015024

Make it Bloch electrons We want to describe ionization in a condensed matter system

Bloch wave function:
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New Coulomb states

Positive energy solutions of the Schrodinger equation for isolated atoms:
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Make it Bloch electrons We want to describe ionization in a condensed matter system
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Inspired by ARPES (Angle Resolved Photo Emission Spectroscopy)
C.Kernetal.; doi:10.1103/PhysRevResearch.5.033075
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First test for crystalline Xenon
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Sanity check
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Potential problem: sampling of the unit cell
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Potential problem: sampling of the unit cell

—— core to coulomb, 20% sample points
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Potential problem: sampling of the unit cell

—— core to coulomb, 203 sample points
PRELIMINARY ... core to coulomb, 643 sample points
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