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ABSTRACT

A study of the distribution of muons near shower cores has been
carried out at sea level at Fermilab using the E594 neutrino detector
to sample the muons with E > 3 GeV. These data are compared with
detailed Monte Carlo simulations to derive conclusions about the com-
position of cosmic rays near the bend in the all particle spectrum.

We report results from a set of Monte Carlo simulations generating
EAS with primary energy in excess of 50 TeV. The set contains showers
initiated by protons (A=l), alpha (A=4), CNO (A=14), medium (A=24) and
heavy (A=56) primaries. For the primaries heavier than protons a

. successive breakup model for nucleii-air collisions is assumed. We
have, in all, 2300 proton, 1400 alpha, lO00 CNO, lO00 medium and
1200 heavy initiated showers. Each shower record contains details of
the electron lateral distribution and the muon and hadron lateral dis-

" tributions as a function of energy, at the observation level of lO00g/cm.
To simulate experiment, each shower was thrown 500 times randomly

over a square of 200 m x 200 m, centered on that of the detector
system described elsewhere. For each throw, the electron in the
'trigger' detectors and the muons in the calorimeter were estimated
from the lateral distributions. The number of 'detected' electrons
and muons in each case was determined by a Poisson fluctuation of the
number incident. This set of 'simulated data' was then subject to the
same cuts as the data (with an additional upper limit of lO0 on the

, number of muons to take into account the failure of the algorithm that
estimates the muons). The resultant predicted distribution of muons,
electrons, the rate of events etc. were then compared to those ob-
served. Preliminary results on the rate favors a heavy primary domin-
ated cosmic ray spectrum in energy range 50-I000 TeV.
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ABSTRACT 

A study of the distribution of muons near shower cores has been 
carried out at sea level at Fermi1ab using the E594 neutrino detector 
to sample the muons with E > 3 GeV. These data are compared with 
detailed Monte Carlo simulations to derive conclusions about the com
position of cosmic rays near the bend in the all particle spectrum. 

We report results from a set of Monte Carlo simulations generating 
EAS with primary energy in excess of 50 TeV. The set contains showers 
initiated by protons (A=l), alpha (A=4), CNO (A=14), medium (A=24) and 
heavy (A=56) primaries. For the primaries heavier than protons a 
successive breakup model for nucleii-air collisions is assumed. We 
have. in all, 2300 proton, 1400 alpha, 1000 CNO, 1000 medium and 
1200 heavy initiated showers. Each shower record contains details of 
the electron lateral distribution and the muon and hadron lateral dis
tributions as a function of energy, at the observation level of 1000g/cm. 

To simulate experiment, each shower was thrown 500 times randomly 
over a square of 200 m x 200 m, centered on that of the detector 
system described elsewhere. For each throw, the electron in the 
'trigger' detectors and the muons in the calorimeter were estimated 
from the lateral distributions. The number of 'detected' electrons 
and muons in each case was determined by a Poisson fluctuation of the 
number incident. This set of 'simulated data' was then subject to the 
same cuts as the data (with an additional upper limit of 100 on the 
number of muons to take into account the failure of the algorithm that 
estimates the muons). The resultant predicted distribution of muons, 
electrons, the rate of events etc. were then compared to those ob
served. Preliminary results on the rate favors a heavy primary domin
ated cosmic ray spectrum in energy range 50-1000 TeV. 




