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Primary Cosmic Rays

@® primary cosmic rays are energized by supernova shock acceleration
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Secondary Production

@® primary cosmic rays scatter on interstellar matter and produce

secondaries: some nuclei (Li, Be, B), antimatter
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Dark Matter Annihilation

X SM ® dark matter annihilation in
the galactic halo
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Propagation

® propagation of cosmic rays

diffusion

convection

reacceleration

energy losses

annihilation

5 free parameters
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AMS-02 Antiprotons

® 2015: surprisingly hard p spectrum observed by AMS-02
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High Energy Antiprotons

® background improvements
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High Energy Antiproton Flux
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High Energy Antiproton Flux
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New Antiproton Excess
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New Antiproton Excess
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Antiproton Cross Section
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Proton Helium Scattering

® p-He scattering predicted from pp and p-C data

® confirmed by first LHCB measurement
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Proton Helium Scattering

® p-He scattering predicted from pp and p-C data

® confirmed by first LHCB measurement
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Boron Production
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Solar Modulation

® force field approximation works reasonably for gA > 0
TOA

STOA(T) = O1(T + ¢) (pp,s )2

® heliospheric current sheet significantly affects fluxes for gA < 0
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® charge-breaking extracted from PAMELA /AMS-02
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Positrons

® positron spectrum requires extra source (e.g. pulsars)

® |ow energy e™ can still be used to constrain diffusion zone L
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Antiproton + B/C Fit

antiproton flux boron/carbon
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Fit with Dark Matter

antiproton flux boron/carbon
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Constraints on Dark Matter
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Constraints on Dark Matter
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Antideuteron Coalescence

® simplistic coalescence model
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Antideuteron Coalescence

® simplistic coalescence model
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Antideuteron Sensitivity

@ antideuterons might provide a test for
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Conclusion

cross section, propagation, solar modulation uncertainties on p

and B/C systematically addressed

® strongest constraints on hadronic WIMP annihilation from p and

B/C
® a reported p excess at R ~ 10 GV is not significant

® antideuterons may test a dark matter signal in the near future
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