Comparison of cross section models
for neutrino-induced single pion production
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Introductlon Neutrino interactions for E, > 100 MeV and difference in number of rings in water Cherenkov detectors

Charged-current quasi-elastic scattering (CCQE) Single pion production Deep inelastic scattering

CCln NC1r®°
A Dominant at several hundred MeV A Major background process for proton A Misidentified as single-ring if A Dominant at
A ldentified as a single-ring event decay viap » e*n° andp - u*n® the momentum of one y is small  E, = several GeV
A E. can be reconstructed from A Can be misidentified as CCQE or two y's are overlapped. A Obsetrvec_lt ﬁs multi-lring
. | T background for v, CC events. ~ €VeNis with severa
the momentum of charged leptons. In case ™ was not detected. - e
- Y P — background contamination in hadrons.
LBL experiment _
-V U _ ), » 1
o l’l U ‘(" 4 LA »V M -~

V -......./ -----.“\ --O---- \,\_‘_“’ mumnn \YAK

‘A

TL'+/T[O - — T

100 MeV - several hundred MeV several hundred MeV — a few GeV several GeV or more
1.4 —————
= . - :CCQE CC single &t Total ¢ (a |
Importance of single pion production _re|g om0 me W comm
. . . . . . L - ® GGM 79 X IHEP-JINR 96 -
A Neutrino oscillation measurement by atmospheric neutrino and accelerated neutrino E p | % semiool | S CCremos
Super-Kamiokande, Hyper-Kamiokande T2K, Hyper-K, NOvA, DUNE o | " -
] cE) 0.8 | oy
[ plans to use multi-ring samples higher neutrino energy than T2K, | &
/ more single pion events = |
. . . . . >0.4
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It is important to understand the cross section and kinematics of single pion production
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Beraer-Sehaal model [1 W Dynamical Coupled-Channels (DCC) model [3]
: J ] Ne= A Uses various data of pion production

) A Determines the cross section of neutrino-induced
single pion production to fit the data.

A Currently used in Super-Kamiokande, based on Rein-Sehgal (1981 [2])
A Two-step process allows the calculation of other meson productions.
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Summary and prospects

A ltis important to understand the cross section and kinematics of single pion production in order to precisely measure neutrino $7 Re
oscillation and extend the search of proton decay. g 5
< %

A W is overall smaller in DCC than Berger-Sehgal, which leads to lower pion momentum calculated using DCC.
A We will compare the two models by observables such as the number of Cherenkov rings and verify them using data.
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