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MINERVA 'is a neutrino scattering «MINERVA experiment is using the Rein-Sehgal model for vN resonance production.

2= Fermilab

experiment at Fermilab designed to make ;:;I: ?ilﬁ:{ Sa;c?[cee(s:(s)leqs’;:ﬂect All models generally have poor treatments of nuclear medium effects. v,CH, 2> pm'X
the high precision cross section . S I _
measurements that are necessary for the 2nd this needs to be ' Ty GO etal
next generation of neutrino experiments. modeled to correctly . \ «Fitted models predict a dip in pion energy when the pion 100} ;" 7‘H\’ 4 — Nieves et al.
MINERVA has a fine-grained scintillator  €construct the neutrino interactions peak in Carbon(~160MeV). s | 7{' : - GiBUU
tracker surrounded by calorimeters. enersy. 8 of
»Particles can interact with nucleons before «MiniBooNE measured Charged Pion Production on o« |
S exiting the nucleus: Final State Interactions mineral oil and the expected dip is not seen in the data. _©
i Side HCAL [ ePions produced in the initial interaction can ES)
Side ECAL [||s5| be absorbed ~25% of the time for m+ from A «FSI model is responsible for the characteristic dip = |
if| decayl between 100-200 MeV. =1
Ao ke % gg . ; § Need to understand the Nuclear Physics >
L S1=8 |1 35| Current knowledge of neutrino-nucleus ~ *MINERVA'is providing more data for a better 50}
o (sl £2| interactions have to improve, to help future underst.andmg of pion energy and ang!e dlstrll?utlons to
LT experiments like LBNE in meeting their determine strength and nature of FSl interactions. |
5m physics goals! 0.0 0.1 0.2 0.3 0.4
Phys.Rev.D83:052007,2011 Tn‘ (GeV)

Event Selection - Kinematics Background Summaries

o Select Charge Current events: Muon track In MINERVA matching in  -Purity: 77%
MINOS with a reconstructed negative charge. -Largest background: W > 1.4 GeV ~17% of sample

«Reconstruct hadronic recoil energy (E,,) calorimetrically. PID backgrounds: Protons and other particles mis-ID as

i - : ion ~ 4% of sample
«Sum non-muon energy, weighted by passive material constants pion .
«Apply additional scale, derived from MC, to tune to true E,, All other backgrounds combined ~2% of sample
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Event selection yields 3474 pion candidates, MC error bars include
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Systematic Errors
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- Allowing for multiple pions in the final state ~ NuWro, Neut, GiBUU and GENIE all predict the KE shape well.

and higher order resonances: W < 1.8 GeV GENIE seems to do best with the peak. Qualitative feature
- Neut and NuWro normalization agree the best  Similar to MinoBooNE Data, strong F5I but shallow dip at the KE
Pion Kinetic Energy (MeV) with data. of pion interaction should be the strongest.




