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Neutrino-Nucleon Neutral Current Elastic Scattering
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(Anti)Neutrino-Nucleon Scattering Ditferential

Cross Section
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Calculation of F1% and Fo%
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Strange EMFF
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Calculation of Neutral Weak EMFFs
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Determination of Neutral Current Weak Axial FF

*Use MiniBooNNE data (0.27 < Q% < 0.65 GeV?)

Reason 1: Uncertainty in G*g M becomes very large and values
consistent with zero

Reason 2: Nuclear effect can be large for at low Q?
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Determination of Neutral Current Weak Axial FF

9 From MiniBooNE Experiment
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Impact ot Lattice QCD Strange EMFF

Possibility: Since strange quark contribution 1s small
set M = (?7)
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Reconstruction of Differential Cross Sections
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Estimate ot G°A(0)

'This Calculation

Other Calculations
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* Precise estimate of NC weak axial form factor G4a

* Strange quark contribution cannot be 1gnored

* Reconstruction of (antijneutrino- nucleon diff. cross sections with
correct prediction of G4 and lattice input of G m

* Lattice QCD calculation of G®s 1n the continuum and infinite
volume limit with controlled systematic uncertainties required



An Example: LOQCGCD Constraint on Models

Many models of meson-
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S.F. Pate, Phys. Rev. Lett. 92, 082002 (2004

TABLE II. Two solutions for the strange form factors at Q> =
0.5 GeV? produced from the E734 and HAPPEX data.

Solution 1 Solution 2
Gy 0.02 = 0.09 0.37 = 0.04
Gy, 0.00 = 0.21 —0.87 £ 0.11
G —0.09 = 0.05 0.28 = 0.10

Q? = 0.5 GeV?

0.2 f— Gy, l

Pate, et al

EPJ Web Conf. 66 (2014) 06018
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Weak Axial FF form e-p scattering
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one-quark —0.172

—0.253 —0.551

many-quark —0.086(0.34) 0.014(0.19)
total  —0.258(0.34) —0.239(0.20) —0.55(0.55)
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Particle | Lifetime (ns) | Decay mode | Branching ratio (%)
— 26.03 ut +u, 09.9877
et + v, 0.0123
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q° Suppression
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