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Abstract: In the ultra-high energy (UHE) regime, cosmic rays and neutrinos are complementary probes of the
most extreme accelerators in the universe. Cosmic rays above 1019.5 eV cannot have originated from more than
approximately 100 Mpc from Earth due to the onset of the GZK process. Neutrinos, however, would travel
cosmological distances unabated and would be our only view of the distant universe above the GZK cutoff. An
UHE neutrino flux at earth is strongly motivated since they should be produced 1) as by-products of the GZK
process and 2) by the same astrophysical sources that are producing UHE cosmic rays. We will quantify the
implications of current cosmic ray measurements and neutrino constraints on parameters characterizing the UHE
sources, subject to current gamma ray measurements. The parameters that we consider are: the spectrum of cosmic
rays produced at the sources (above and below the GZK cutoff), the ultimate energy of cosmic accelerators,
the redshift evolution of the sources and the composition of the cosmic rays. We will also assess the expected
constraints on these parameters in future scenarios where a sample of neutrinos is observed while the cosmic
ray spectrum continues to be measured more precisely. Throughout, we will highlight the complementarity of
neutrinos and cosmic rays as messengers of the UHE universe.

Keywords: cosmic rays, neutrinos, gamma rays, constraints, sources, GZK

1 Introduction
Please see the following publication in progress [1].
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