












Michael  Gold
ℏ

Michael  Gold
2







Michael  Gold
k-> 0 limit picks out l=0









Michael  Gold
mean free path l=1/nσ where n is the photon density



GZK cuto↵ in cosmic rays
physics 522

March 20, 2024

Ultra high energy cosmic ray spectrum from the HiRes experiment, Fig. 1.
1
The

appearance of the cut-o↵ implies that the sources are > 50Mpc = 163MLy distant.

Figure 1: Power law fits to the spectrum and the statistical significance of the GZK

cuto↵ determination
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