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NOVA Experiment Implementation of HF-CRPA model in NOVA

* The NuMI off-axis v, Experiment (NOvVA) [1]isa | | - Used GENIE G21 _11a 00 000 tune with CRPASUSAv2Hybrid-QEL model
long-baseline neutrino oscillation experiment that for QE [3].
aims to measure three flavor oscillation parame-| | « Took the ratio of CRPA sample with the NOvA tuned sample in q, (energy
ters transfer)-gs (three-momentum transfer) phase space and reweighted NOvVA

» Two identical liquid scintillator detector: the near tuned sample with the ratio.
detector (ND) is at Fermilab, whereas the far de- | | * Due to the mismatch in phase space of these two samples and low statistics
tector (FD) is at Ash River, Minnesota, 810 KM In the low qp-gs region, the lowest two g, bins were merged, and then the
away from Fermilab. ratio was calculated.

» Uses NuMI neutrino beam of energy peaked at 2 NOvA Simulation,

NOVA Simulation__

% 2; —{a50 % 2;
GeV. S ¥ NOVA oo 0 1o s
Interaction model used in NOVA . i .
* NOVA uses GENIE model-dependent simula- 08 o
tions to extrapolate FD oscillated predictions °oF oo
frOm ND data 0:2; - 0:2; 100
* |t uses the GENIE 3.0.6 with NOVA tuned config- R W SRk R I O 0z 04 06 08 T iz iiieiETZ

a3 (GeV)

uration N18_10j_00_000 03 (GeV)

* Model used for interaction Impact on the FD extrapolated prediction

— Quasi-elastic (QE): Valencia 1plh Z- , , _ ,
expansion axial form factor  ND sample is rgvyelghted with CRPA to NOVA ratio and then made the ex-
trapolated prediction at the FD

— Final state Interaction (FSI): hN Semi Classi-

cal Cascade Custom fit to external pion scat- T e N v-oeam NOvA Simulation
t | d t ” _ Iﬁaﬁh round s __— L"E”;i":l e Quartile 2 _ | Low CNN,, Fegn CNNevt | 1
ering aalta 15F : S X CHEAET _: - ___Nominal Extrap -
[ T 1- syst. range ] 80 —I WS bkg FD Sim 1
10f b " | ___CRPA Extrap :
HF-CRPA CCQE model s s so| [l B2 TE;Z?;E = = )
: : 5 of _ J- range o | &
« The current model used in NOVA is good at de- 5 20f | | - | 5| &

C , | auarttes | i | -~ Cosmic ol =
scribing the general behavior of the QE cross- & 15F + : 40 bkg. A a .
section. L3 T 'S | N

+ The Hartree-Fock (HF) mean field model for Ji hpcl_ﬁix o |
charge current (CC) QE with continuum random e ESNENEN tﬂ;_ X ﬁawé s | :D:L% i“% |
. . . econstructed Neutrino Energy (Ge Q S B ' —
phase a.pproxmatlon. (CRPA) [2] is another way S NOVA Simulation &  v-beam _ _NOVA Simulation
of describing CCQE in the low momentum trans- 3 Pt ! ikl
. 1.4} | sty PR Quartile 2 : 10— = CRPA Extrap FD Data il
fer reglOn 1.2; i il I ] i .WS Pkg. 1-o syst. range J
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and overall 10?—; e « The HF-CRPA model provides ~ 10% enhancement in the CCQE scattering
~ 810 % S ———— cross-section
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in Cross- %% 1 Té o 3 5  QOverall, the CRPA extrapolated fake data are well within NOvA uncertainty.
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section. » It has a very small effect on oscillation parameters
— Amj, : resulting bias ~ 0.1 % (~ 7% of 1o interval)
— sin? 0,5 : resulting bias ~ 0.4 % (~ 4% of 1o interval
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