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Dark matter searches using cosmic ray antiprotons
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The cosmic-ray (CR) antiprotons, which primarily come from the inelastic collisions between the CR protons
(and helium) and the interstellar medium, are effective to constrain the dark matter (DM) models.

The background parameters about the propagation, source injection, and solar modulation are based on results
inferred from newest AMS-02 and Voyager data, and on the cross section of antiproton production from new
collider data. We use a Bayesian approach to consider the uncertainties of both the background and the
DM annijhilation components of antiprotons. We find that including a component of antiprotons from DM
annihilation can improve the fit to the AMS-02 antiproton data considerably.

Furthermore, based on the effective field theory approach, we also investigate the compatibility of the DM
interpretation of the AMS-02 antiproton excess and the null results from direct detection experiments, LUX,
PandaX-II, and XENON1T.
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