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To build and test a phenomenological model of ultra-high energy cosmic rays
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We fit the energy spectra observed by the Telescope Array (TA) and Telescope

Array Low Energy extension (TALE) experiment using phenomenological extragalactic cosmic ray proton
source model assuming some models of galactic cosmic rays. The fit range is from about 30 PeV to 10
EeV including the energy region known as “ second knee” and “ ankle” . We assume the following
conditions of the sources. The energy spectrum of cosmic ray protons is power law and the power
index is -a at the source. The cosmic ray source density per comoving unit volume is the power law
of (1 + z) and the power index is m until z = Zc and constant for the sources at z > Zc. a =2.38+0.
04-0.04 m=3.6+0.2-0.3 is obtained by the fitting. The constraint of Zc is obtained assuming some
models of cosmological magnetic fields.
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