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Origin of Ultrahigh-Energy Cosmic Rays
—Prospects for Multi-Messenger Astronomy
Kohta MURASE

Center for Cosmology and AstroParticle Physics,
Ohio State University, 191 West Woodruff Ave.,
Columbus, Ohio 43210, USA

Abstract: One of the biggest mysteries in
astronomy and astrophysics is the origin and
generation mechanism of  ultrahigh-energy
(UHE) cosmic rays. Recent observations of
UHE cosmic rays have given us some clues on
this long-standing mystery, which may suggest
that the sources are transient and/or UHE
cosmic rays are largely nuclei. We consider
relevant physical processes in candidates of the
sources (e.g., active galactic nuclei and
gamma-ray bursts) and expected signals, in view
of the multi-messenger astronomy utilizing
gamma rays and neutrinos as well as cosmic
rays. Especially, we discuss characteristic signals
which are useful to probe transient UHE proton
sources and UHE nuclei sources.
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