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Fluxesuncertainties: astrophysicsvs dark halo

1. Propagation models: almost two orders of magnitude, one above one below the MED set

2. Radial distribution of the halo:modulates spectra in a less significant way, even if higher DM density regions in the inner 

Galaxy or the introduction of a cohorotatingDark Disk (Lisa Randall proposal) could induce a greater annihilation cross 

section.
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NuclearUncertaintiesin the antiprotonchannel

Á Uncertainties in the pbarproduction spectrum are at least 10%.

Á Below100 GeVthe uncertaintiesfor ▬▬O ▬are about 10-20%

Á Above100 GeVextrapolationsleadto errors larger than 30%
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Poormeasurements(forthcomingCOMPASS and SHINE data)

No direct measurementsuntil 2017 (SMOG)

Ὁ

Reference band 
for fitting function(to NA49 data)

20% uncertainty

From di Mauro, Donato et al estimate 
(PhysRevD 90.085017 2014)

ὴ ὴ ᴼ Ӷὴ

In March LHCbhas performed the first measurement of 
the antiproton cross-section in p-He collisions at 6.5 TeV
using fixed He target @ SMOG. A precision of around 10% 
is attained
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Compilation of Measurements: LHC contributions

Å There are new improved calculation of secondary antiproton 
production, with a particular focus on the high energy regime, 
employing the most recent collider data.

Å A substantial increase of antiproton cross sections with energy, 
driven by the violation of Feynman scaling as well as by an 
enhanced strange hyperonproduction.

ÅThisviolation could leadto more antiprotons than
expectedat high energies

Winkler, JCAP 02(2017)048



Leptonsphysicswith AMS-02:
what we haveto clarify



ü Standard simulationswith pure secondariesare not capable
of reproducingpositrons, without introducing primaryDM 
or/and astrophysicalcomponents

ü Positronsspectrumhardeningabove30 GeVisnot expected
within the standard paradigms

ü The changeof slopeisverysimilarfor electronsand 
positrons, with an approximatelyconservedЎ‎

3. Isotropy: ‏ πȢπςπ

1. Sum of a diffuse spectrumand a 
single power law source

2. No clearsignof substructures

4. Above ͯ ςφπὋὩὠthe positronfractionno longer
exhibitsa remarkableincreasewith energy



AMS-02 2017



Anyoneof two well-known nearby pulsars, Geminga
and Monogem, can satisfactorily provide enough 
positrons to reproduce AMS-02 observations: 

The predicted anisotropy level is, at present, 

consistent with limits from Fermi-LAT and AMS-02

PulsarsProblem
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AMS-02: intriguing new 
measurements of CRs features

ÅIf excess positrons are produced in pulsars or 
DM annihilation why the p/e+ ratio is flat?

ÅThe flat p/e+ ratio perhaps indicates 
a common origin of p and e+!

AMS-02



OurCRsproduction and propagationmodel 
basedon AMS-02 data

The Astrophysical Journal 840:115 No 2, 2017, 
arXiv:1704.06337



Å Geometry: haloof thickness◑

Å Diffusion: diffusion in the galactic magnetic field 
inhomogeneities, propagating through the ISM (╓ȟ♯

Å Convection: galactic wind with velocity Vc and 
gradient ϳ▀╥╬▀◑

Å Reacceleration: interstellar turbulence with Alfvén
velocity ╥═

Å Sources: SNeshocks produce power law spectra in 
energy (♬ȟ indices)

Source

Diffusion

Convection

Reacceleration

AdiabaticExpansion

Energy Lossin ISM Fragmentation

Decay

The PropagationSchemein the Milky Way

6 fundamentalparametersspaceto fix CR 
propagation+ N specificinjectionindices


