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muon neutrino

down quark transforms to up

Wt + d1P

neutron transforms to proton
neutron u

carbon nucleus

A muon neutrino interacts with a carbon nucleus. The
Interaction results in a muon and a proton that are ejected
from the nucleus. What happens to the momentum
Initially carried by the muon neutrino?
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- proton + muon

MINERVA can measure the momentum of
both the proton and muon.
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Background events:
« Do not fit signal paradigm of one short proton track, one

long muon track, or
« Confound the ability of MINERVA to measure

momentum accurately.
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One of these is signal, one is background. Which is which? Why?
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One of these is signal, one is background. Which is which? Why?
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Conservation of Momentum

Initial momentum: Final momentum:
- p, allin z (beam) © Pz =Pyt Py,
direction * Py = Pxp T Pyy
© Py =Py ¥ Py
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» If we measure final p, , p, , and p,
for many events in MINERVA, what
do we get? Why?

* What does this imply?
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I:)neutrino I:)neutron = I:)proton



