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» Accelerator v experiment at * Neutrino energy modeling is crucial for neutrino oscillation measurements
Fermilab oKey challenge: understanding v-Ar cross section as a function of energy
oLArTPC with 85-ton active mass _ . o
oNear-surface operation * A new procedure for validating E{°¢ from model prediction:
oReco muon energy and kinematics (E°¢, c0s0,°¢) are verified with data measurement first
* Main physics goals oReco hadron energy (E;5q) is further validated given a conditional constraint of the muon
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4. Validation of hadron energy reconstruction
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* Achieved excellent cosmic-u rejection 1 | tt +_+ 00 L w;ﬁ%ﬂ%ﬁnf,sf{zmt 700 %;ﬁy e * After constraint with Eﬂec
o Wire-Cell reconstruction: ! . o e nein enery eV o o & \ > é_ rec.
o Generic-v detection: Calorimetr U*EJ' iggf N "‘ iggé_ After Constraint anCII COSGH + NO MOre excess
alorimetric energy: = / :
. . . rec _ prec 5 prec 3 + at low hadronic ener
* The high-statistics event selection allows for By = Ep” F Ehad o " F o - CTIETSY
. . . ! 200 o Significant reduction in overall
high-precision cross-section measurements Reco lepton (muon) energy 100 100 - . o 0
> MICROBOONE-NOTE-1095-PUB Reco hadron energy 0 0" uncertainties _(20 02O 0)
°F F o No sign of mis-modeling of the
— 3 TSE \ .50 hadron missing energy
e e a ' N - o
= 1 \ || v 7
5. Towards a cross-section extraction JFEN GRS N e s
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Proton-on-target Neutrino flux Detector response MC folding vs. data unfolding (a re-smearing process to extract truth model)
M: measured event distribution
: : : . A _ S: binned true distribution
Extract the cross section o.c (E,) with data unfolding technique M; = ZjRiij = S=A-‘R 1. M R, response matrix (reco bin i and true bin j)
, ' : Ac: regularization, also applied to models when
More dimensions are allowed: do¢¢/dE),, docc/dv, docc/dE, dB, e baring result to theoretic predictions



