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Abstract: <p>In light of the upcoming Generation 2 (G2) direct-detection experiments attempting to record dark matter scattering with nuclei in
underground detectors, it is timely to inquire about their ability to single out the correct theory of dark-matter-baryon interactions, in case a signal is
observed. I will present a recent study in which we perform statistical analysis of a large set of direct-detection simulations, covering a wide variety
of operators that describe scattering of fermionic dark matter with nuclei. I will show that a strong signal on G2 xenon and germanium targets has
enough discrimination power to reconstruct the momentum dependence of the interaction, ruling out entire classes of models. However, zeroing in
on a correct UV completion will critically depend on the availability of measurements from a wide variety of nuclear targets (including iodine and
fluorine) and on the availability of low energy thresholds. This study quantifies complementarity amongst different experimental designs and
targets, and provides a roadmap for future data analyses. It also highlights the critical need for bringing in information from all available probes in
dark matter studies.</p>
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