
DR
AF
TCut Energy Bin (GeV)

0-0.5 0.5-1.0 1.0-1.5 1.5-2.0 2.0-3.0 >3
Traditional cuts/Evisibl
νe signal 0.63 0.43 0.27 0.32 0.35 0.38
CCνµ bkg 0.44% 0.68% 0.87 % 0.72% 0.43 % 0.53%
NC bckg. 0.11 0.15 0.15 0.16 0.21 0.26
Beam νe bkg. 0.66 0.51 0.42 0.37 0.31 0.27
Likelihood cuts/Erec
νe signal 0.40 0.40 0.40 0.39 0.40 0.40
CCνµ bkg. 6.8% 13.6% 6.3% 8.0% 6.5% 2.2%
NC bkg. 0.72% 4.5% 6.3% 3.9% 8.3% 7.0%
Beam νe bkg. 0.37 0.41 0.40 0.37 0.39 0.34

Table 4: Simulation and analysis results on the fraction of events kept after the traditional cuts (top part of
the table) and after the newly developed likelihood cuts (bottom part of the table). The events are divided
in 4 parts: signal from νe charged current events (of which a small part are quasielastics), charged current
νµ events, neutral current (NC) events, and background due to νe contamination in the beam. There is no
entry for background from charged current ντ because the beam spectrum is dominantly below τ production
threshold (∼ 3.5GeV ) and this background is estimated to be low. The efficiency for the signal and νe back-
ground should be the same except for the statistical fluctuations in the Monte Carlo due to small statistics of
the νe background. We have retained the numbers in the table to demonstrate consistency.

rejection of neutral current background is ∼ 7.4 for the traditional cuts and 24.0 using the likelihood cuts.
The work reported in [48] compares her results to [45] (page 31-31 [48]). She chose to retain high

efficiency (above 70%) to electron neutrino charged current events and obtained rejection factors of 10
at 300 MeV declining to 2 at 3 GeV. The two calculations are in good agreement considering that the
simulations and methods of discrimination were quite different.

The other important component of this study is the neutrino energy resolution for charged current elec-
tron neutrino events. The selection procedure described in previous paragraph attempts to select clean events
with a single lepton in the final state. To measure the neutrino energy we assume that this selected event
is a quasielastic scttering event. This energy resolution has four components. The energy resolution on
the electron has been demonstrated to be 4% at 500 MeV improving to 2 % above 2 GeV (see page 84 in
[72]). The angle of the electron with respect to the beam must be measured to calculate the energy of the
incoming neutrino. The angular resolution ranges from 3 deg at low energies to 1.5 deg at high energies
(see page 81 in [72]). The third component to the neutrino energy resolution is the Fermi motion of the
struck nucleon inside the oxygen nucleus. This is often modelled using either data from electron scattering
or using a simple Fermi gas model. It adds a contribution of ∼100-200 MeV to the resolution. Finally, the
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