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Abstract content
We have measured the primary cosmic ray spectra of various nuclear groups by analyzing the
relationship between muon multiplicity distribution and air shower size, and we have also estimated
their mean mass as a function of primary energy. The shower data were obtained from the four years
of observations with the GRAPES-3 air shower experiment, which has a high-density air shower
array of plastic scintillation detectors and a large area muon detectors located at Ooty in southern
India. Our results indicate an increase in mean mass of primary cosmic rays with increasing energies
in the knee region. We will present brief descriptions about our experiment, data analysis and
discuss the implications of these results.
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