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Very high energy spectra of cosmic ray nuclei from the JACEE balloon experiments are
presented. From a total of 12 balloon flights with an exposure factor of about 580 m? hour the
energy spectra of nuclei have been obtained in the energy range from several TeV to 1,000 TeV.
Proton energy spectrum, extending to several hundred TeV, can be a single-power law. Helium
shows a single power law spectrum in the energy range from 2 TeV/n to 200 TeV/n. Other
nuclei up to Fe indicated harder spectral indices compared with those of protons and helium.
The composition at around 500 TeV is 16 + 5%: 29 + 5%: 35 + 5%: 9 + 3%: 11 + 4%, for the
abundance of p: He:C~0O:Ne~8:Z >18.

1. INTRODUCTION

The origin of cosmic rays has been a
question for many decades, and it still is a
fundamental, astrophysical mystery.

Observed cosmic rays are composed of
elements similar to the solar-abundance,
except for secondary nuclei (e.g., light nuclei
and sub-iron nuclei), trans-actinides, and
some isotopes. Low energy cosmic rays (100
MeV/n - 100 GeV/n) were relatively well
measured by various spacecraft experiments

nature of cosmic rays beyond the shock limit
(E 2 10* eV) remains unclear. Presumably,
drastic transition of the rigidity dependent
elemental abundance is expected at these
energies and is a good test for any models.
The standard model, generally accepted
in the low energy region, is the Leaky-Box
(LB) model [2], which considers interstellar
shock acceleration of source materials and
the diffusive propagation in a confinement
volume with the rigidity-dependent escape
length, Agge ~ E©03, although its effective

[1]. Models and theories to understand the
energy spectra and elemental abundance of
nuclei, as well as the propagation effects,
have considerably been developed in the
last few decades. Nevertheless, the very

rigidity dependence up to about 100 GeV/n
is approximately Aege ~ E 06). The LB
successfully explains gradual steepening of
the energy spectra of nuclei (-E20 — E26)
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