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Antinuclei in Cosmic Rays
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Coalescence Model

@ (anti)nucleons with low relative momentum merge into nucleus
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Antinuclei Fluxes (Status 2020)

Antideuteron Antihelium
AMS-02 _
1076} 107 '
c:v“’ 1077} ol
E =
e e
W L
1078
—— XX~ bb, m, =67 GeV (prompt) - —— xx~ bb, m; =67 GeV (prompt)
Y / background (Shukla et al.) 10-141 backglround (Shukla et al.) . \
1974 1 10 1 10
motivated by GCE E [GeVin] E [GeV/n]
"smoking gun" hopeless?

BUT: tentative detection of ~10 He events at AMS-02
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Exotic Antihelium Sources

@ Antimatter Clouds or Anti-Stars
@ Peculiar Dark Sectors
@ Alfvén reacceleration

@ Pushing Uncertainties in Coalescence Model
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Displaced Antihelium from Dark Matter

@ previous analyses
derived He emission
by prompt antinucleons

@ Idea: prompt antinuc-
leons cannot merge with
displaced antinucleons

@ potentially dominant

He production mode
has been missed
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Ay: The Perfect He-Catalyst

e DM annihilation yields large
number of A,

:mX=E§7 GeV
f(B — /_\b) ~ 0.1
@ carry antibaryon number

@ antinucleons produced
with low relative momentum

mz, — 5mp =~ 1 GeV 005 050 5 50
Br(A, — He) ~ 107° E [GeV/n]

e He from A, contributes to the high-energy flux
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Impact on Antideuteron Flux
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@ promising new high-energy signature in antideuteron flux
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Impact on Antihelium Flux
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e antihelium events enhanced by up to O(100) due to A,
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Light Mediator Model
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@ further increase of antihelium flux e.g. in mediator-models
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Experimental Prospects
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@ ALICE has implemented our results into their detector
simulation and will measure BR(A, — He) in Run 3.
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Conclusion and Outlook

e /\, decays can dramatically enhance the cosmic ray He-flux

e He signal at AMS-02 possible for well-motivated DM
candidates

e Key observable BR(A, — He) to be measured at the LHC
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