Precise prediction of the neutrino flux in T2K

Reference of the T2K experimental setup :arXiv:1 106.1238
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Tuning neutrino beam simulation

Nominal beam simulation : FLUKA &GEANT3

Graphite target m K LI/'
(80cm~2A) & Horn 7 _——>=__ Super-K
30GeV proton ND280
beam

FLUKA simulation

Tuning to reproduce experimental data
e Pion production : NA6|/SHINE data (w/ thin target)

Differential cross section for Tt production
in 30GeV P*C Error bars = stat. + syst. in quadrature

no normalization error is shown
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GEANT3(w/ GCALOR) : Horn
focusing & decay to neutrino

NA6 | ISHINE Collaboration (N Abgrall et al.) CERN-PH-EP-201 1-005,
Feb 201 1. 27pp. Published in Phys.Rev.C84:034604,201 I.
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Neutrino flux (no osc.) of ND280, Super-K
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Precise prediction of T2K flux

Predict # of expectation at Super-K based on # of observation at ND280

Other uncertainties

Estimate based on measurement in T2K

% - Off-axis : INGRID

- proton beam : proton beam monitor,

2 Flux covariance method

Estimated by comparing FLUKA/Eichten et. al.

(Nucl. Phys. B 44 333(1972))— Reduce by using
NA6| kaon data (now investigate)

Other hadron production uncertainties
Expected to reduce by using NA6| data w/ T2K
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Fractional covariance matrix (including all flux uncertainty)

| - Calculate the flux covariance matrlx
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