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Galli et al. (2009; 0905.0003)

see also: astro-ph/0210617, 0810.5952)

https://arxiv.org/abs/astro-ph/0210617
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Most Results are in the High-Statistics, Low S/N Regime

Cui et al. (2017; 1610.03840)

Geringer-Sameth et al. (2019; 1812.06986)

Antiprotons!

Dwarfs!



Antinuclei !?



AntiNuclei - A Clean Search Strategy ?

Antinuclei carry away a significant fraction of the 
total momentum in a particle collision. 

Astrophysical Antinuclei - Most be moving 
relativistically! 

Dark Matter Antinuclei - Can be slow! 

Donato et al. (1999; hep-ph/9904481)

Fornengo et al. (2017; 1306.4171)
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AntiNuclei - A Clean Search Strategy ?

Poulin et al. (2018; 1808.08961)

Korsmeier (2017; 1711.08465)

Antihelium background even cleaner than antideuterons 

But the flux is supposed to be much smaller. 
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Antihelium background even cleaner than antideuterons 

But the flux is supposed to be much smaller. 



Astrophysical Enhancements!

The current event rates depend on the 
detector sensitivity to anti-Helium. 

We lose many events because most anti-
He are produced at energies that are too 
small to be detected.  

Use re-acceleration to boost the anti-He 
energies into the detectable range! 

Cholis, Linden, Hooper (2020; 2001.08749)
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Particle Physics Enhancements!

Previous analyses have missed the 
(potentially) dominant contribution 
to anti-Helium production. 

The displaced-vertex decays of 
Lambda_b baryons potentially 
boosts the detectable AMS-02 signal 
by orders of magnitude! 

Winkler & Linden (2020; 2020.16251)



Winkler & Linden (2020; 2020.16251)



Conclusions

Several conflicting observations and constraints on ~50-75 GeV dark matter. 

Studies of Dwarf Galaxies, the Galactic Center Excess, and Antiprotons exist 
in regions where the signal/noise << 1. 

New observations in background free environments, like antideuterons or 
anti helium may hold the key! 


