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ABSTRACT
New measurements on the fine features of the energy spectrum over the energy range, 1 x
10 — 3 x 10" eV, with better resolution than achieved so far, are required to improve our
understanding of the physical mechanism underlying the knee at energy ~ 3 x 10" eV. We
present here the details of a new experiment, GRAPES IlI, being carried out at Ooty for a
precision measurement. of the energy spectrum of primary cosmic ray flux over a broad energy
range, 1 x 10™ — 3 x 10%%V.

INTRODUCTION

Several experiments have reported observations (Amenomori et al 1996, Nagano et al 1984)
on the steepening in the energy spectrum of primary cosmic ray flux at energy ~ 3 x 10" eV
from measurements on the shower size spectrum of extensive air showers. The presence of a
bump just before the onset of steepening has also been suggested from a comparison of fluxes
measured by satellite-borne detectors and air shower experiments. An understanding of these
observed spectral feature, the bump and knee, has been attempted in terms of propagation
effects of cosmic rays in the galactic disk and their leakage from the disk due to the larger
Larmor radii at rigidities above some threshold rigidity, ~ 1 — 3 x 10" GV /n. Alternatively,
the knee has been interpreted in terms of changes in the accelerating mechanism in cosmic ray
sources at energies around 1016 eV.

It has also been suggested (Erlykin and Wolfendale 1997) that these interesting spectral
features at energies ~ 10°~'® ¢V may be due to the occurrence of a supernova near the Solar
system in not too distant past. It is felt that new precision measurements on the fine features of
the energy spectrum over the broad energy range, 1 x 10 — 3 x 10" ¢V, with better resolution
are necessary to improve our understanding of the physical mechanism underlying these spectral
features. We present here the details of a new experiment, GRAPES III, being carried out at
the mountain altitude laboratory at Ooty (2200 m altitude, 11° 23’ N, 76° 39’ E) for a new
study on the the energy spectrum of primary cosmic ray flux over this energy range with better
precision than achieved so far. The expected performance of the GRAPES IIT array obtained
from Monte Carlo simulations is also discussed.

ELECTRON DENSITY /TIMING DETECTORS OF GRAPES I1I ARRAY

The layout of the inner 217 density/timing detectors, which are operational at present, is
shown in Figure 1. In view of the necessity to have some overlap with the energy range of
direct measurements with balloon/satellite borne detectors, the array has been designed to be
dense with only 8 m separation between adjacent detectors. It is proposed to expand the
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