
MINERvA Masterclass (Abbreviated)



The MINERvA Detector



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?

The Interaction



Neutrino (no track)  → proton + muon

MINERvA can measure the momentum of 

both the proton and muon.

Measurement



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.

Signal vs. Background



Signal vs. Background

One of these is signal, one is background. Which is which? Why?



One of these is signal, one is background. Which is which? Why?

Signal vs. Background



Measure signal in Arachne



Transfer to spreadsheet



Initial momentum:

• pn all in z (beam) 
direction

Final momentum:

• pz = pzp + pzm

• px = pxp + pxm

• py = pyp + pym

What do we know?

Conservation of Momentum



• If we measure final px , py , and pz

for many events in MINERvA, what 

do we get? Why?

• What does this imply?

What will we investigate?


