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Influence of hadronic interaction models on
characteristics of the high-energy atmospheric
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The results for the high-energy conventional atmospheric neutrino fluxes calculated with usage of hadronic
interaction models (QGSJET, SIBYLL, EPOS-LHC) display appreciable discrepancy supposedly due to differ-
ence in predictions of kaons production in nucleon-nucleus collisions. Above 100 TeV calculated spectra of
muon neutrinos show the apparent dependence on the spectrum and composition of primary cosmic rays
around to the knee. At energies above 1 PeV additional uncertainties appear due to production of charmed
particles and also from the high-energy models of primary cosmic ray spectra which imprint on the prompt
neutrino flux.

Basing on this calculationwe study the influence of hadron-nuclear interactions on the neutrino-to-antineutrino
flux ratios νe/ν̄e, νµ/ν̄µ and the neutrino flavor ratio (νµ+ ν̄µ)/(νe+ ν̄e). These neutrino flux characteristics
are sensitive to π+/π−, K+/K− and π/K ratios, depending on cross-sections of the meson production in
hA-collisions. The cosmic-ray composition due to p/n ratio also affects the hadronic cascade evolution and
neutrino ratios.

The comparison of predicted neutrino spectra with the latest exprimental data justifies reliability the per-
formed computation which correctly describes in whole the atmosheric neutrino production. Atmosperic
muon neutrino spectra, calculated with use of Kimel-Mokhov, SIBYLL 2.1 and EPOS LHC hadronic models,
are consistent with the experimental results. At energies 1−500 TeV curves calculated for these modeles
combined with Hillas-Gaisser cosmic-ray spectrum, are close to the best fit of IceCube. Calculations of the
flavor ratio using SIBYLL 2.1 and QGSJET ll agree well with only experimental point at 1.7 TeV derived in
IceCube experiment.

Primary author(s) : Ms. MOROZOVA, Anna (Moscow State U.)

Co-author(s) : Dr. KOCHANOV, Alexei (Institute of Solar-Terrestrial Physics SB RAS); Prof. SINEGOV-
SKY, Sergei (JINR and Irkutsk State University); Dr. SINEGOVSKAYA, Tatiyana (Irkutsk State Transport Univer-
sity)

Presenter(s) : Ms. MOROZOVA, Anna (Moscow State U.)

Session Classification : Poster session and coffee&reception


