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Energy Spectrum of Ultrahigh-Energy Cosmic Rays
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Extragalactic Cosmic-Ray Propagation
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Greisen, Zatsepin, Kuzmin Cutoff (GZK) Bninder
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Photo-Pion Production
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Photo-Pion Production profos ok resk
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Photo-Pion Production
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Extragalactic Photon Fields
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Pair Production and Adiabatic Loss
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Energy Loss of Protons (o)
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Energy Loss of Protons
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Propagation of UHE Protons
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Propagation of UHE Protons  rudit e’
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Propagation of UHE Protons  rdift+ ¢'e”« pdo-gion
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Propagation of UHE Nuclei
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Propagation of UHE Nuclei
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Propagation of UHE Nuclei
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Propagation of UHE Nuclei
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“GZK Sphere”
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Extra- and Intergalactic Magnetic Fields
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Propagation Through the IGMF

Hesri et ilica e

o SW\;.u_ﬁb\élL, suﬂ’l,rtv\b éov IR CC"‘""‘""“- (._.\bl-l'\ lc) 3> s loduee § toondown 1x(W e AIAOLL
o Stamdacd duviehion nh LKLJ\'M Dens =W

5 e [B 40"
Qﬁns S (:G\_'\ <'—’— 400 f\f(, ( \ = Prl\hh A,s\mwuw\Y o DHE ‘

(myim. evtia corbounn “‘"‘“‘"‘7 { b?,:.{n“'c.)

. @vw-\b Aty K dJA/ wrk ballishe @ Ur=c

40” tnci L0w
o st (1 (5] L () o
@S

. W\AU\J\Z hoaou : 1‘<A/H° (HMde, time 16 é\-{r)

;6_ _}\_&_ %_ d i S ho-vsidily hwizon
~ G\j(’\nf\f\ (70“‘:(.\40 Vv 07




