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[Purpose and Background of the Research]

The Telescope Array (TA) experiment consists of the
surface detector (SD) array of 680 km? and
fluorescence detectors (FDs), and in 2012 we
started the Telescope Array Low Energy extension
(TALE) experiment observing lower energy cosmic
rays. The effective threshold energy of the
experiment is successfully turned down to lower
than 1016 eV. We reported the cosmic ray energy
spectrum in the wide energy range from 10159 eV
above 1020 eV. It has complicated structures
showing several kinks and dips rather than a
simple power law as shown in Figure 1.

With TALE hybrid detector, we will measure not
only the energy spectrum with a high statistics and
with energy-independent detection efficiency, but
also arrival direction information and the chemical
composition with the hybrid technique.
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Figure 1 Energy spectrum of cosmic rays

[Research Methods]

We will construct the TALE hybrid detector with
installing the air shower array of 67 km2 with 103
SDs in the FOV area of the TALE-FDs as shown in
Figure 2. This air shower array has 100 % detection
efficiency for energies above 1.4 X 107 eV, and
hybrid observations with FDs provides a
remarkable improvement in the Xmax (an
observable depends on primary cosmic ray particle
species) determination achieving the error of 20
g/cm? comparing with the monocular FD resolution
of 40 g/cm?2.

[Expected Research Achievements and
Scientific Significance]

The galactic and the extragalactic components
coexist in the lower energy range than 1018 eV, and
the extragalactic component spectrum has
convolved information of source spectra, the
distribution of extragalactic sources, integration of
energy losses during propagations and the
shielding by the galactic magnetic field. Moreover,
the galactic spectrum has a convolution of the
physics process limiting the accelerated energy at
galactic sources and the confinement of cosmic
rays in the Galaxy. We will collect observational
data for resolving these convolved information.
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Figure2 (LefYA map of the TA experiment site.
(Right)The close up of the TALE-SD array area.
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