Upgrade of Honda atmospheric neutrino flux calculation
with implementing recent hadron interaction measurements
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HONDA flux calculation (ATMNC) incorporate hadron measurement preparing weight tables
ATMospheric Muon Neutrino Calculation code into ATMNC (still working...)
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e Simulate air shower e Several measurements are conducted/planned | | type of incident hadron (hin) tum of
—calculate atm. v flux at a given detector pos. e mainly for long-baseline v experiments causing hadron interaction .mc.)g1er: umto
e provide full and 3D simulation NAG1/SHINE, BNL-E910, HARP ... related to v produciton '”C' ent proton
e High speed calculation by inclusive code —provide do/dpoutdBout Of hin + A = hout + X * 1;f.w-.mm.mmwh g E.=0.3 GeV
e Have been used for atm. v analysis in 1 p— s el > 1.0 GeV
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— For high precision measurements in the next MENA‘GVSHINE!‘ = ‘E ‘ ®
generation detectors (e.g. Hyper-Kamiokande), : *® : | . 1 )
need to reduce uncertainty of ATMNC 01 ' pvIGeV] 10 10 e [GeV]

— had. int. is dominantly caused by p, n

Uncertainty of ATMNC [2]
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NAG1 = ATMNC . trying to parameterize these data
005 T e w apply weight for e to interpolate/extrapolate to different Ppeam.
0 N = ’ each hadron vertex e to compensate rough binning and limited pout
Eu(eV) Son : () and Bout measurement range.
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e dominant uncertainty : hadronic process &= v' T W ( n ) e searching for good parameterization ...
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.—.had ;o. e using atm. p data [2] Y e A7 e table of W should be NA61 and HARP C data NA61 and HARP C data
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® | ow-E p doesn't reach to ground for each hin. h
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— >10% uncertainty in Ey < 1 GeV region
e Kaon also contributes to v production
— uncertainty in Ey > O(10) GeV region * This weighting method was used in T2K [3].
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