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» When one of the photons from =° decay is not observed, it S anal S'c?/b 9
mimics the signal events igha jaeban
* Photon-induced electromagnetic shower has twice dE/dx . Kinematics constraint EQ? < 2m,

(energy loss per length) at the beginning of the shower than
electron-induced shower

where E :electron energy, & :electron angle w.r.t neutrino

« £E6% would be much larger for events where the target is a
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» Measured v-e scattering events » Good angular resolution (0.3 degree) is critical to use E6- cut
~123.8 + 17.0 (stat) + 9.1 (sys) ....... Total uncertainty: 15% » Data-driven background prediction tuning Is used to handle
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 v-e scattering provides an independent flux measurement
3 + eta 2 orte Caro for v-nucleon cross-section normalization
~ SO0 » Uncertainty on v-e based flux measurement in Low Energy
"E 50:_ MINERVA Preliminary beam IS 15%
= a0 - In Medium Energy run, estimate a 7% uncertainty on total
o flux
3 TI‘*‘\—H . — * This technique could be used in future higher intensity
0 . . . .
e e Ll e L Lt experiments like NOvA and LBNE to provide a precise flux
0 2 4 6 10 12 14 16 18 20 22

Electron Energy (GeV) measurement



