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Within the framework of a non-relativistic effective field theory (NREFT), WIMP–nucleon interactions are de-
scribed by a complete basis of operators that capture momentum and spin dependencies beyond the standard
spin-independent and spin-dependent cases. We present projections of the sensitivity of paleo-detectors to
the full set of elastic and inelastic NREFT operators and compare their performance to that of conventional
direct-detection experiments. We further investigate the capability of paleo-detectors to discriminate between
different operator structures and explore prospects for dark matter mass reconstruction. These studies high-
light the complementarity of paleo-detectors in probing non-standard WIMP interactions and characterizing
potential dark matter signals.
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