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A new method to determine muon multiplicity at the
GRAPES-3 experiment
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Muons produced in extensive air showers (EAS) by the interaction of primary cosmic rays (PCR) in the Earth’
s atmosphere provide an excellent tool to determine the PCR composition. This is based on the fact that
a heavier mass PCR produced more muons as compared to lighter ones. An accurate determination of the
muon multiplicity in an EAS is required. The GRAPES-3 experiment located at Ooty, Tamil Nadu contains a
large area muon telescope to detect the muons above 1 GeV energy in the EAS by counting the hits in the
proportional counters which have been used for the PCR composition studies so far. Here, we present a new
method to calculate the number of muons in an EAS based on the pulse height information in the proportional
counters which is a piece of additional information recorded besides the hit information. The pulse height is
proportional to the energy deposited by muons. The preliminary results of the analysis show that the dynamic
range of detecting muons has increased by more than a factor of two. This is important to determine the mass
composition of PCRs accurately beyond the Knee region (∼ 3 PeV) of the cosmic ray spectrum.
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