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Abstract

Directional-integated fluxes of atmospheric electron and muon neutrinos are measured in the energy range from sub-GeV to several TeV using Super-Kamiokande detector.
Super-Kamiokande is the largest detector in the world which has sensitivity in this energy range, and excellent capabilities to distinguish v , and ve by particle identification of
out-going leptons. The energy spectrum is reconstructed using unfolding technique with the estimation of the systematic uncertainties, and compared with the existing flux
calculation models.
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Motivation Flux reconstruction

Quantify neutrino flux with current understanding uncertainties and compare

existing flux model. Bayes unfolding:
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Three sample (fully-contained, partially-contained, upward-going muons) are utilized. reconstructed.
FC are separated into electron-like and muon-like by particle identification

Response function:

and provide for each Super-K period
(SK1-4) respectively.

algorithm.
PC and UPMU are categorized by v , sample, but v » flux by UPMU are separately

calculated due to different acceptance of solid angle. Figure 4 (right) : response function

Eliminate neutral current enriched sub-sample to enhance flux sensitivity. between observable (FC, PC, UPMU) to
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normalization and spectral index from
nominal MC.

cc
FC/PC / b :/ WIS TR @MC(E])VZ)(E)U(E)ECC(E)VT Flux calculation:
0.15 ~ 100 GeV 0.25 GeV ~ 1 TeV 1 GeV ~ 1 TeV '
Flux values are calculated using
MO NEC reconstructed number of CC events
41 41 2T UpMU /dQ i = /dQ P [dQ [dE ®MC(E)O(E)A(E)T and Monte-Calro expectations

according to these formula.

L. Conclusions and discussions
Uncertainties in measured flux

Atmospheric neutrino flux is measured from sub-GeV to 100 GeV and 10 TeV for ve
- Statistical and systematic and v ., respectively, by Super-Kamiokande. Bayes unfolding method is utilized and
fg;igi'&gzzﬁr e estimated by energy spectrum reproducibility is checked by bias check. Statistical and systematic
' uncertainties are estimated by toy calculation, and about 20% uncertainties are derived.

' Cro_ss s_ectlon, dete_ctor, neutrino Calculated fluxes agree with existing flux models within systematic uncertainties.
osclillation are considered.

T i T i T e ncertainties in oscillation - As shown in Figure 2, measurement of wider energy range with km3 size detector would
: | ’ parameters are based on PDG lead better understanding of atmospheric neutrino spectrum, and also could constraint
2013. uncertainty due to kaon production by combined analysis.

- About 20% of cross section
uncertainties are dominated In
flux measurement.
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