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Crystal responses to general 
dark matter-electron interactions

• We develop a novel framework allowing 
predictions of excitation rates in germanium and 
silicon crystals caused by dark matter (DM) 
electron interactions.


• We do this by using the fact that both 
gravitationally bound DM in our galaxy and the 
electrons in the detector are non-relativistic, 
which allows us to expand the matrix element in 
non-relativistic effective operators (shown in the 
table to the right).


• Using published data from experimental 
collaborations we can compute exclusion limits 
on interaction types that were previously not 
possible to model. As examples, we show 
exclusion limit plots for the Lagrangians in the 
lower right corner.


