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Abstract: <p>Quantum superpositions of matter are unusually sensitive to decoherence by tiny momentum transfers, in a way that can be made
precise with a new diffusion standard quantum limit.  Upcoming matter interferometers will produce unprecedented spatial superpositions of over a
million nucleons. What sorts of dark matter scattering events could be seen in these experiments as anomalous decoherence?  We show that it is
extremely weak but medium range interaction between matter and dark matter that would be most visible, such as scattering through a Yukawa
potential. We construct toy models for these interactions, discuss existing constraints, and delineate the expected sensitivity of forthcoming
experiments.  In particular, the OTIMA interferometer developing at the University of Vienna will directly probe many orders of magnitude of
parameter space, and the proposed MAQRO satellite experiment would be vastly more sensitive yet.  This is a multidisciplinary talk that will be
accessible to a non-specialized audience.</p>
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