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NuMI Oft-Axis v, Appearance Topologies of basic interaction channels

The NOvVA detectors are optimized for detection of v, charged-current

The main objective of the NOVA experiment is to observe electron interactions: 1 plane ~0.15 X, Moliere radius = 10 cm.
neutrino appearance from the off-axis NuMI muon neutrino beam.
The NOVA collaboration has developed three independent
algorithms to select electron-neutrino charged current events in the
NOVA detectors. The main background to this selection are neutrino
neutral current events dominated by m%s.
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Electrons are identified using
their shower energy profile.
Longitudinal and transverse ~ ©0f — v, CC bkg
log likelihoods are calculated — NC bkg

for each particle hypothesis : — beam v, bkg
based on dE/dx information. :
Electron energy resolution is
~10% at 2.0 GeV. We select -
56 v, CC signal for 28 - neutral-current

background for 6.1 figure of | ' | ' Each “pixel” is a single 4 cm x 6 cm x 15 m cell of liquid scintillator.

merit.

Boosted Decision Tree (BDT)

A boosted decision tree - We ran the analysis chain
has been developed using : — v, CC signal on the NuMI data recorded

reconstructed variables 201 — v, CC bkg at the Near Detector On

like energy, length of the 155 — NC bkg Surface (NDOS). This
track, maximal energy : — beam v, bkg prototype detector was
density in the longitudinal : sparsely instrumented
direction and transverse : with no overburden. It had
energy shower width as - a large surface area to |
well as the energy balance : , volume ratio and a lower n | neuslnetouput
of the clusters. A figure of 0.8 06 0.4 0. BIE:}}T )2 04 06 08 energy neutrino spectrum. = S = S ' =
merit of 5.4 is obtained. The situation at NDOS was . - :
thus much harder than the |

Far Detector will be. Even -

lera ry Event Matchlng (LEM) so, we successfully found :

an electron neutrino
The LEM method
O CC sianal component of the beam.
compares each data 35 v, LU signa

event to a large library qof. — Yu CC bkg
of Monte Carlo events. ocf  — NC bkg 5
The fraction of best sl — beam, bkg Early Far Detector Cosmic Data!
matches that are signal, 15
plus other properties of 10
the matched events are 5
fed into a decision tree. 0
A figure of merit of 6.1
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NOVA has begun collecting Far
Detector cosmic ray data. Detector
commissioning began on March 12th.
. . We have successfully processed these
IS obtained.
early data through NOVA
reconstruction and particle

EVE nt Se I eCtIO n rates identification algorithms.

The reconstructed track length and
total vCC v, CC
o517 the distribution for the track angle
bkgd bkgd bkgd Reconstructed Track Length (cm)
with respect to the direction of the
v(3yrs) 56 beam for these data are shown.
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Expected signal and background event rates for 3
years neutrino and anti-neutrino running each.
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