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Antimatter in Cosmic Rays

primary antimatter secondary antimatter

® dark matter annihilation ® primary cosmic rays (p,He)

scatter on interstellar matter
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AMS-02 Antiprotons

® AMS-02 in 2015: surprisingly hard p spectrum
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Origin of High Energy Antiprotons

------ this work
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® background improvements
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® no dark matter required for hard spectrum
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New Antiproton Excess
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Analysis Strategy

® simultaneous fit to B/C and p

® [ow energy positrons used to fix diffusion zone

—— Force-Field Approximation HelMod
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® charge-dependent solar modulation from p(AMS) / p(PAMELA)
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Antiproton Cross Section

scaling violation hyperons
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Boron Cross Section
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Antiproton + B/C Fit
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Fit with Dark Matter

antiproton flux boron/carbon
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local significance 2.20 (look-elsewhere » 1.10)
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Constraints on Dark Matter
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Conclusion

® uncertainties in p flux systematically addressed

® P set strongest constraints on hadronic WIMP annihilation

® a reported excess at R ~ 10 GV is currently not significant
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