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Cosmic rayg in the precigion era

[Donato, MK, Di Mauro; 2017]
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Cogmic-ray propagation
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Cogmic-ray propagation

e Charged particles in our Galaxy described by
a diffusion equation:
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« AMS-02 measures fluxes from
1 GeV to a few TeV

e Primaries (p, He, CNO, ...) produced and
accelerated in astrophysical sites

« Secondaries (Li, B, p, ...) constrain
propagation

« Antiprotons might give rise to DM




Congtrain CR propagation

e Secondary-to-primary ratios
constrain propagation since
secondaries “undergo propagation
twice”

o Standard rulers: B/C and °Be/'°Be

[Donato, Fornengo, Maurin, Slati; 2004]
[Putze, Derome, Maurin; 2010]

[Kappel, Reinert, Winkler; 2014]
[Johannesson, et al.; APJ; 2016]

[Feng, Tomassetti, Oliva; 2016]

« Light nuclei: D and 3He/4He

[Coste, Derome, Maurin, Putze; 2010]

» Antiprotons

[Korsmeier, Cuoco; 2016]
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DM in cogmic raye DM ANNIHILATIoN
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DM and CR antiprotong

[Reinert, Winkler; 2018]
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* CR antiprotons constrain WIMP DM parameter space
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[Cuoco, Kramer, MK; 2017]
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[Fornengo, Maccione, Vittino; 2014]
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 Signatures in the antiproton flux might reveal hints for DM

e But: the estimation of systematic uncertainties is non-trivial



Cogmic-rayg antiprotone  Aymprotons

ISM H ot He
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Antiproton production

Antiprotons are produced by
interaction of CR p and He with
the ISM of mostly H and He.

Main production channels:
e DD 50%-60%
e« pHe 15%-20%
e« Hep 10%-20%

contribution
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[MK, Donato, Di Mauro; 2018]
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Crose gection parametrization

Parameterizations Channels

[ Tan & Ng 1983 ] pp parameterization
DTUNUC (1998-2001) pHe, Hep, HeHe MC (low energy)
[ Duperray, et al.; 2003 ] pp, pA parameterization
[ di Mauro, et al.; 2014 ] pp parameterization
[ Kachelriess, et al.; 2015]  pp, pA, Ap, AA MC (high energy)

[ Winkler, et al.; 2014, 2017 ] pp, pHe, Hep, HeHe  parameterization
[Korsmeier, et al. 2018] pp, PA, Ap, AA parameterization
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Comparigon of crose section parametrizationg
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Large digcrepancies between different parametrizations!



Fite of croge section parametrizationg

[MK, Donato, Di Mauro; 2018]
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Comparigon at the source term level

[MK, Donato, Di Mauro; 2018]
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Fitting the proton-nuclei channelg
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Total antiproton source term

[MK, Donato, Di Mauro; 2018]
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How to improve crogg section uncertaintieg

[Donato, MK, Di Mauro; 2017]
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* We provide a guideline for future
experiments concerning the most
relevant kinematic parameter space
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are known by 3% inside the blue
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Conclugion

x
« We provide a description of cross sections )? L
and uncertainties for antiproton 7 ‘f"a
. . cop
production in proton-proton d\“’
and proton-nucleus collisions
He
. “ ot
e Further efforts are required to reach \5M

AMS-02 flux accuracy

« We determine the the most relevant ”\3‘\

parameter space for future cross section [CR+ SM > F +X

measurements

Thank you for your attention!



Backup

REACCELERATION CONVECTION FRAGMENTATION

W ac IS.M u.mu.
1 YB

s tdox

Back- scattering
of wmagaetic clouds

DIFFusIoN ANTIPROTONS

ISM H ot He




X8 parametrizationg
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Most relevant kinematic parameter space
for XS meagurementg

[MK, Donato, Di Mauro; 2018]
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source term contribution

XS coverage of the gource term
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source term contribution

[MK, Donato, Di Mauro; 2018]
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