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● Cosmic rays "standard model"

● What the current data shows
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Production
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Propagation
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Propagation

Galactic magnetic field´s turbulence spectrum
● Kolmgorovs – delta 1/3
● Kraichnan    – delta 1/2

● Secondaries – grammage of material traversed, 
function of CR residence time in the galaxy
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Precision CR physics

● Pamela (2008) – discovery of the positron 
excess

● AMS-02 (2011) – measurment of CR fluxes up 
to 1% 
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5 years of AMS
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Unexpected Excesses
in everything

CR standard model predicts

● Power law sources
● Power law preserving transport
● Power law fluxes at Earth
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● CR nuclei have a break at rigidity ~450GV

● Proton and helium fluxes have different indexes

Propagation? 
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Low energy break

● CR nuclei seem to have a break 

at rigidity ~10-20GV
● With low energy spectral index being ~2.3-2.4
● That being consistent with diffusive gamma-ray 

background from inner galaxy
"Cosmic ray spectrum in the local Galaxy"

Andrii Neronov, Denys Malyshev, Dmitri V. Semikoz

https://arxiv.org/abs/1705.02200

https://arxiv.org/abs/1705.02200
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Antimater excesses
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Some clarity with propagation
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Summary

Possible explenations

● Dark matter

● Flawed models of producton and propagation

● Local effects
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Thank you for your attention!
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