Superfluid effective field theory

for sub-GeV dark matter direct detection

Yining You, University of Florida
Collaborators: Wei Xue, Konstantin Matcheyv, Jordan Smolinsky



1. Direct detection set-up
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2. Quasi-particles in Superfluid He-4
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3. Deliverables

Previous works mpy, < MeV
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3. Deliverables

Our work MeV < mpy, < GeV .
DM scatters helium atom
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4. Phonon as Goldstone boson
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5. Roton ¢* from power counting
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. Phonon interact with hard guasi-particles
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6. Hard quasi-particle as an impurity
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Dispersion in moving fluid — Dispersion in static fluid = Interaction with the moving fluid

{(after quantization) with phonon}
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/. Helium emitting quasi-particles
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/. Helium-phonon coupling
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7. “Form factor”
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Ssummary

* Phonon as Goldstone boson — phonon as spurious gauge boson
— Helium-phonon coupling

* Roton with a Fermi type power counting
e Hard quasi-particle interacting with phonon (impurity)

* Helium emitting quasi-particles from Form Factors



Thanks for your attention!




