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The positron excess (Orusa et al. 2024 arXiv:2410.10951)
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Di Mauro et al., Phys. Rev. D 108, 063024, 2023
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Secondary positrons
eSecondary contribution:
Te+) — Z 471' nISM’]- X
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eScattering of a relativistic cosmic
ray nucleus 1 colliding with an
interstellar nucleus J at rest:
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1(1?\7) = Eﬂi dp3+ (\/E’ P> xR)
e

odo(p+H — e*+X) former
predictions affected by a factor 2
of uncertainty.

CERN 3 17/10/2024




Fit to 77 data

NA49 Vs =17.3 GeV, ™
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e Jotal uncertainties between 5 and 10%.
\/E = 5-50 GeV relevant.

e Integrating o;,,, over the solid angle and
combining the result with the £ decay,

doj; .
a7 (7, T,,) fromz™.

we obtain the
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Other channels

We consider the 7 created from weak decays of strange particles:
s ki Kg: fit on available data.

° KB: rescaled contribution from Kg.
e A, Y and E: rescaled contribution from the A.

We also consider the contribution from ¥ to the e™ yield by multiplying the z™*

cross sections by a normalization factor connected to the multiplicity of z™, 70,

NA49 vs =17.3 GeV, K™
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Results on the e™ production cross section

*The nt channel dominates the total cross section (10 times higher than the K™
channel).

e ¢’ production from KO, KO, and subdominant channels contributes at a few %
level.
e do/dT . uncertainty: at 1o'is 5% to 8% at all T, energies.
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e Secondary eTare produced in nuclei interactions (p + A, A + p,and A + A).

e We use data from NA49 for p + C — z* 4+ X and NA61 for the other channels.
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Results on the e™ production cross section

e The g(E) is predicted with a remarkably small uncertainty, ranging from 5% to 8%.
e The channels involving He, constitute 30-40% of the total spectrum.

e The heavier primary CNO nuclei contribute a non negligible few percent at the
AMS-02 energies.

— D-P - CNO - He-He AAfrag
— He-p —— p-He Kamae —— Total e Similar analysis performed for e

! with similar conclusions.
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e Future measurements of pion
production in the p + He could
help to improve the predictions
for nuclei channels.
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e For Monte Carlo predictions, see
talk by De la Torre Luque
(tomorrow).
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eMost of the y rays detected by Fermi-LAT are produced by the Galactic diffuse
emission.

|t originates from the interaction of CRs with interstellar gas and radiation fields
within our own Galaxy.

https://svs.gsfc.nasa.gov/14090




Diffuse y-ray emission

eo(p+p —>y+X): y-ray production
Cross section are needed.

eUncertainties greater than the Fermi-LAT
statistical errors undermine the study of
the Galactic interstellar emission.

eGalactic Center: a significant excess of y
rays has been observed.

Ez‘;—’_‘E’ [GeV/cm?/s/sr]

Di Mauro et al., Phys. Rev. D 103, 123005 (2021)
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Results on the y-ray production cross section

Oinv — (7()(5) Cr0 [Gﬂ+(pTa xR) ap sz—(pTa XR)] A(S)
o JZ'OZ total uncertainties between 7 and 20%. \/E = 5-50 GeV relevant.

e KS: fit on available data.

o Kg: rescaled contribution from Kg.

e 7. fit on available data and rescaled contribution from 7.
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Results on the y-ray production cross section

e The 7V channel dominates the total cross
section, with final uncertainty from 6% to 20%
at different Tp and Ey (https://github.com/

lucaorusa/gamma_cross_section).
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e New data from colliders are needed: Lorentz
invariant cross section for z° productions (pr

< 1 GeV, in y/s = 550 GeV). Same for He
target.
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Diffuse v emission (Orusa et al. in prep)

eUnlike the multi-component fluxes of y rays, the flux of galactic diffuse v uniquely originate from the
decay of charged mesons, that are produced in hadronic interactions.

e production cross section are needed.
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WISH L5

p+He—>e"+X(p+He - "+ X
(p beam ~ 10 — 200 GeV)

p+p—=r+X@p+p—- 2" +X)
. (pbeam ~ 10 — 200 GeV)

p+He - y+X(p+He - 2"+ X)
. (pbeam ~ 10— 200 GeV)







Backup
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Backup

The uncertainties are about 5% for almost all 7.

The relative uncertainty increases above 20% when approaching the maximum
energy, that has a negligible impact on the final uncertainty.

The results of this Section already hint at the final result. The by far dominant

contribution of e™ production in p + p collisions comes from ™.
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Backup

NA49 Vs =17.3 GeV, *
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Backup

NA49 Vs =17.3 GeV, ™
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Backup
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Backup

NA61/SHINE Collaboration 2017 vs=6.3 GeV NA61/SHINE Collaboration 2017 vs=8.8 GeV
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Best fit
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27

== OQrusa et al.
— AAfrag
Kamae




