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Figure 30.2: Cosmic ray elemental abundances compared to abundances in present-day solar

system material. Abundances are normalised to Si=10%. Cosmic ray abundances are from AMS-02
(H,He) [3,17], ACE/CRIS (Li-Ni) [18,19], and TIGER/SuperTIGER (Cu-Zr) [20,21]. Solar system

abundances are from Table 6 of Ref. [22].
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O Cosmic Rays
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e Galaxy:

— thin disk PISM ~ 1 mp/cm3
— turbulent magnetic fields
local CR energy density
—ucr ~ 1 ev/cm3

— duCR/dR o R
secondary/primary ratios:
— CR “grammage” A = [ p(l)d!
S MR) x R0, 5 ~1/3...1/2
cosmic clocks:

— CR escape time 7.

= CR diffusion in Galactic halo
= injection spectrum @ o« R~¢
>a=y—0=21...24

= Qcr ~ 10*terg/s ~ 0.1Qsn
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Figure 30.1: Fluxes of nuclei of the primary cosmic radiation in particles per energy-per-nucleus
energy-per-nucleus using data from Refs. [1-15] The insct shows the H/He ratio as

are plotted
a function of rigidity

[1,3].

Kinetic Energy Per Nucleus [GeV]

Cosmic-Ray Energy Spectrum

e origin of power laws? (® oc R~2~°)

® value of spectral index? (a ~2.1...2.4)
® maximum rigidity?

e features? (knee, 2nd knee,...)
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Figure 30.9: The all-particle spectrum as a function of E (energy-per-nucleus) from air shower
measurements [106-119]
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Fermi-Acceleration

PHYSICAL REVIEW VOLUME 75, NUMBER 8 APRIL 15, 1949

On the Origin of the Cosmic Radiation

ENrico FERMI
Institute for Nuclear Studies, University of Chicago, Chicago, Illinois
(Received January 3, 1949)

A theory of the origin of cosmic radiation is proposed according to which cosmic rays are originated
and accelerated primarily in the interstellar space of the galaxy by collisions against moving mag-
metic fields. One of the features of the theory is that it yields naturally an inverse power law for the
spectral distribution of the cosmic rays.

www.symmetrymagazine.org

STRANGE CASE

SAFIROo at around 00:45:00  ENENTIWRTNEY

see also popularization in Frank Capra’s “The Strange Case of Cosmic Rays” (1957)



www.aip.org
www.youtube.com/watch?v=k_wt5AFjRQo
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Shock Waves

American Scientist 94 (2006) 22
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Shock Waves in Astrophysics
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