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Fig. 1. All-particle energy spectrum of cosmic rays as measured directly with detectors above the atmosphere and with air shower detectors. At low
energies, the flux of primary protons is shown.

Fig. 2. Abundance of elements in cosmic rays as a function of their nuclear charge number Z at energies around 1 GeV/n, normalized to Si = 100 [40].
Abundance for nuclei with Z ≤ 28 according to [41]. Heavy nuclei as measured by ARIEL 6 [42,43], HEAO 3 [44], SKYLAB [45], TIGER [46], TREK/MIR [47,
48], as well as UHCRE [49]. In addition, the abundance of elements in the solar system is shown according to [50].

decreases as a function of energy, which is frequently explained in Leaky Box models by a rigidity-dependent2 decrease of
the path length of cosmic rays in the Galaxy Λ(R) = Λ0(R/R0)

−δ . Typical values are Λ0 ≈ 10–15 g/cm2, δ ≈ 0.5− 0.6, and
R0 ≈ 4 GV as reference rigidity.

Cosmic-ray particles are assumed to propagate in a diffusive process through the Galaxy, being deflected many times
by the randomly oriented magnetic fields (B ∼ 3 µG). The nuclei are not confined to the galactic disc, they propagate in
the galactic halo as well. The scale height of the halo has been estimated with measurements of the 10Be/9Be-ratio by the
ISOMAXdetector [52] to be a fewkpc. The abundance of radioactive nuclei in cosmic raysmeasuredwith the CRIS instrument
yields a residence time in the Galaxy of about 15 × 106 years for particles with GeV energies [53].

2 Rigidity is defined as particle momentum divided by its charge R [V] = p/z.
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Extensive air showers


