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The In’rers‘rellar Radiation Field

Delahaye Lavalle Lmeros Donato & Fornengo (2010)
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Energy losses for electrons
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Characteristic times/losses for nuclei
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Effect of energy losses on electrons

Delshaye, Lavalle, Lineros, Donato & Fornengo (2010)
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The flux of cosmic rays
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Ratio of differential intensities
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The rare CRs
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Weak cross sections

e+e- total cross section
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The galactic dark matter profiles
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Calore+ 2014

SM Einasto
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The J-factor

Bonnivard et al. 2016
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The invaluable gamma-ray sky

Counts; 5.00 - 10.40 GeV
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The diffuse emission of the Galaxy

Fermi-LAT Coll. ApJS 2016
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Primary - mixed - secondary nuclei
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Li - Be - B are fully secondary, 12C and 1O primary. Many are mixed.
Isotopes are relevant (19Be)



Cosmic Ray composition
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Atomic Number (Z)
Galactic Cosmic Rays have abundances similar to the Solar System ones
except for Li-Be-B and sub-Fe nuclei: They are produced by spallation
(fragmentation) of heavier nuclei on the Interstellar Medium (H, He)
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Pr'OdUCTiOn Cr'OSS SZCTiOnS (Genolini, Maurin, Miskalenko,Unger, PRC 2018)
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Boron-to-Carbon: a "standard candle”
for fixing GALACTIC PROPAGATION

* Li, Be, B are produced by fragmentation of heavier nuclei (mostly C, N, O) on H and
He: production cross sections
* B/Cis very sensitive to propagation effects, kind of standard candle

Feng, Tomassetti, Oliva PRD 2016
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B/C (ams, PrL 117, 2016) does not show features at high energies
At first order, we understand B/C within Fermi acceleration

and isotropic diffusion. This may be no longer sufficient when dealing
with data at higher energies, gamma-ray data, other species
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Interpretation of antiproton data

Giesen + JCAP 2015

¢ PAMELA 2012
¢  AMS-02 2015
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Propagation models fitted on AMS-02 B/C data.
Greatest uncertainty set by nuclear cross sections.

Background antiproton can explain data naturally,
mainly because of the small diffusion coefficient
slope indicated by B/C.
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The cosmic positrons

Manconi, FD, Di Mauro JCAP 2017 Feng, Tomassetti, Oliva PRD 2017
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Secondary positrons predicted in realistic transport models cannot explain
alone the positron flux.

One or more components are needs, typically in hearby sources
given the strong radiative cooling experienced by e+e-.
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