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The Charged Current Quasi Elastic Channel (CCQE)
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Neutrino interactions are important to understand for precise ammierony —— E’E @
measurements of neutrino oscillation parameters. In many cases the i: ° 1§ p
uncertainty in neutrino-nucleus cross sections are one of the 1 H
dominant sources of systematic errors. " 8
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In MiniBooNE the most prevalent processes are Charged Current (CC) PhgsThreeos ' o §
and Neutral Current (NC) interactions in the quasi elastic (QE) and ?07 : g G

Sin_gle pi_on (1“) channels. Thus CCQE_' NCQE’ CC1, a_nd NCimrin Theoretical approaches for the large cross section and harder Q?
their various forms make up most of MiniBooNE’s neutrino events. spectrum
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RPA formalism  The presence of a polarization cloud (tensor interaction) surrounding a nucleon in the nuclear medium
. . . . . SRC+MEC contribute large 2p-2h interaction. Since MiniBooNE counts muli nucleon emission as CCQE, 2p-2h
The measurement of neutrino cross sections requires four mgredlents: interaction is counted as CCQE and it enhances CCQE more than 40%.

QE+np-nh and MiniBooNE data
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1. The number of targets (in MiniBooNE the targets are the molecules of
mineral oil which are chains of CH, primarily) which is given by the mass of
the mineral oil.

2. The flux of neutrinos (in MiniBooNE the neutrinos are produced by 8 GeV
protons impinging on a beryllium target, which produces pions and kaons
that decay into neutrinos). The flux is predicted by a GEANT4 simulation and o .
uses as input measurements made by the HARP Experiment at CERN, FIG. I Feynman grphs of the patil polrizaion propagaors:

PS-214. The Charged Current Single 1* Channel (CCTr*)
3. The number of neutrino interactions observed by the detector in the various £ A% s NN
channels of interest (CCQE, NCQE, CC11r, and NC11r) which requires taking s onp . J_,—"
datal s o Wiy o CCrrtotal cross section
4. The efficiency and purity of the neutrino events recorded by the detector in mg_ ‘_E LU AD .
each of the observed channels. This is calculated with a GEANT3 detector oot 3 Vutpm—u+ R+p(m)+m
simulation coupled with the NUANCE event generator. oosF- e A A—-p+A+n’
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The MiniBooNE Detector s
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The Neutral Current (Quasi) Elastic Channel (NCE)
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