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Uncertainties of the energy loss by inelastic
interactions of muons with nuclei

Friday 16 July 2021 19:18 (12 minutes)

High-energy muons loose their energy by ionization, pair production, bremsstrahlung and inelastic interac-
tion with nuclei. The process with the largest uncertainty is the inelastic interaction with nuclei. Since the
energy loss is dominated by soft interactions with small momentum transfer, parton distribution functions are
not applicable and phenomenological parametrizations have to be used. The parametrizations of the proton
structure functions that are commonly used in muon transport simulation tools such as PROPOSAL, MUM,
MUSIC or Geant4 were determined on the basis of the data available about 20 years ago. In this contribution,
we refit several commonly used parametrizations to the data on deep inelastic scattering available today, in-
cluding the precise combined data from the HERA experiments H1 and ZEUS, which have become available a
few years ago. We compare the goodness of fit and calculate the uncertainty of the average energy loss from
the uncertainties and correlations of the fit parameters.
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