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Prompt neutrinos in the forward region at the LHC
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We calculate the prompt muon and tau neutrino (and antineutrino) number of events in the far forward re-
gion at the LHC. In a region as such, the heavy quark decay dominates the tau neutrino production. The
hadronic charm and bottom hadron production cross section is evaluated at the next-to-leading order in per-
turbative QCD. The intrinsic transverse momentum of the initial partons becomes important in this region
and is modeled with a Gaussian function, with the parameter determined by fitting to the LHCb experimen-
tal data. The heavy quark fragmentation is described by the Peterson fragmentation function. Thousands of
charged current tau (anti)neutrino events can be expected for a 1 m long lead neutrino detector located 480
m down the stream for pp collision at a center-of-mass energy

√
s = 14 TeV and an integrated luminosity L

= 3000 fb−1. However, the uncertainties from the perturbative QCD higher-order corrections are large in the
neutrino event distribution.
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