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Cosmic rays in the precision era

Michael Korsmeier 214-Mar-18

[Donato, MK, Di Mauro; 2017]
Space• -based experiments PAMELA 

and AMS-02 determine cosmic-ray 

spectra with increasing precision

InterpretaJon the CR data •
requires understanding of:

ProducJon•
PropagaJon in the Galaxy•
Solar ModulaJon•

AMS• -02 measures the anJproton 

flux at about 5% precision 

between 1 and 400 GeV



Source term for cosmic-ray p̅

An#protons are produced 
by interac#on of CR p and 
He with the ISM of mostly 
H and He.
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CRs

p̅

[MK, Donato, Di Mauro; 2018]

Main produc#on channels:
pp• 50%-60%

• pHe 15%-20%
He• p 15%-20%Or by dark maPer? 
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[MK, Donato, Di Mauro; 2018]

Fit of cross sec+on parametriza+on
Reevalua>on  of two •
parametriza>ons for

Param• . I [Di Mauro, et al.; 2014]
Param• . II [Winkler; 2017]

for proton-proton and 
proton-nucleus collisions

Focus on data from NA49, NA61, •
and the first-ever determina>on 
of the proton-He cross sec>on 
by LHCb

10% to 20% uncertainty in • p̅
cosmic ray source term q 
in the energy range of AMS-02

Defini>on: in the CM frame

ra
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[Donato, MK, Di Mauro; 2017]

Accuracy of AMS-02

The par@cle spectrometer AMS• -02 
onboard the ISS measures the 
an@proton flux at 5% accuracy

This requires a beKer measurement •
of the an@proton produc@on cross 
sec@on

If the cross sec@ons •

are known by 3% inside the blue 
contours we reach AMS-02 accuracy
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Conclusions

We provide a descrip7on of cross •
sec7ons and uncertain7es for 
an7proton produc7on in proton-
proton and proton-nucleus collisions

Further efforts are required to reach •
AMS-02 flux accuracy 

We determine the parameter space for •
future cross sec7on measurements 

[MK, Donato, Di Mauro; 2018]

Thank you for your a,en.on!
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[MK, Donato, Di Mauro; 2018]

LHCb

Provides the first ever measurement of anAproton producAon •
for a proton beam with T

p
= 6.5 TeV on fix-target helium

Gives preference to • Param. II, but does not significantly shrink 

uncertainAes

Param. I Param. II
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Parametriza)on II [Winkler; 2017]
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[MK, Donato, Di Mauro; 2018]
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[MK, Donato, Di Mauro; 2018]


