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A comprehensive study of cosmic ray air showers and hadronic interactions by very
forward measurement at LHC
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We have performed the LHCF experiment for measurements for very forward particle
productions, which are relevant for understanding of air shower development and its implication for high
energy cosmic ray measurements, by using small dedicated detectors at LHC. The results for very forward
energy spectra of gamma rays, neutral pions and neutrons from root-s = 0.9 TeV and 7 TeV pp collisions
and root-s = 5.02 TeV/n p-Pb collisions were obtained and compared with various hadronic interaction
models commonly used for cosmic ray air shower simulations. We found any interaction models could not
reproduce the observed spectra perfectly. We have also developed a new high-radiation-hard detector
utilizing GSO scintillator for the purpose of coming LHC runs at root-s = 13 TeV collisions.
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