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Motivation from Neutrino Oscillation Expt
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Flagship neutrino oscillation experiments
(DUNE, HyperK)

V — A interaction = weak current

Secondary beam = v flux probes range of E,
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https://www.dunescience.org/
https://www.hyperk.org/
https://inspirehep.net/literature/1410824

Axial Form Factor

F[Rev.Mod Phys. 84]
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Weak current = large nuclear targets
Multiple interaction regimes in play
Ideal factorization: Nucleon / Nuclear

Quasielastic scattering:

§1.4
’21.2 DUNE [1512.06148]physics.ins-det]]
&
2
2 TOTAL
w08 .
50.6)
B
80.4|
%02
)
s

10 1

E, (GeV)
charge Exchange Y
- Elastic
Scattering
*
Absdrptlon
e P [image:T.Golan]

Pion’ Production

theoretically simple process
dominates low energy interactions
primary signal measurement
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https://inspirehep.net/literature/1236362
https://inspirehep.net/literature/1672899
https://inspirehep.net/literature/1410824
http://www.ift.uni.wroc.pl/~tgolan/talks/nuwro_hep_uw.pdf
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https://inspirehep.net/literature/1427020
https://inspirehep.net/literature/758296
https://inspirehep.net/literature/1232963

LQCD as Disruptive Technology

Ideal: Modern high stats v-D; scattering bubble chamber expt

Some community push, safety concerns

=—> LQCD as a alternative/complement to expt

Experiment
V" No nuclear effects
V' Realistic uncertainty estimates /
v Systematically improvable Cleon
v Computers are (relatively) MC=
inexpensive
Lattice QCD
Nudear
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CalLat Computation
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» Open symbol: g4 computation > Filled symbol: existing ga(@?) data

Multiple volumes on many ensembles

—> Only al2m130 in this talk
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Setup
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—> No induced pseudoscalar

= Simplified analysis of g4(Q?)

Aaron S. Meyer Nucleon Axial Form Factor from Domain Wall on HISQ 8/ 11



Three-Point Function Ratios
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Global 3-state exponential fit x 10 momenta w/ |g;| < 3 - (27/L)
> colors: t/a € {3,...,12} P gray band: fit g4(Q?) > Allg:=0
horizontal: 7, centered about midpoint

>
> vertical: \/2Eq/(Eq + M)R 4, (tsep, T,q) = &a(Q?)
>

Minimum time separation 7/a, (t — 7)/a > 2
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Axial Form Factor Fit

PRELIMINARY

Ga(Q?)

0.0 01 02 03 04 05 06 07
Q?/CGeV?
Plotted: 4-parameter z expansion + 4 sum rules
dga/ga : 0.6%; 6r3/r3: 13%
Cf. 6r2/r2 ~ 48% from Dy [Phys.Rev.D 93 (2016)]

Results yield My gipole 2 1.0 GeV

~

Prelim dipole fit underestimates uncertainty x few

= 3= —(6/8a)dFa/d@| o i 1A gpore = (1 GV2/MZ ) X 0.466fm?

Aaron S. Meyer Nucleon Axial Form Factor from Domain Wall on HISQ 10/ 11


https://inspirehep.net/literature/1427020

Outlook

v

Lattice QCD is the most practical approach to determine
weak matrix elements for neutrino oscillation

CalLat data for ga(@?) on several ensembles
Large-scale global fits to several momenta @ M, physical

Good agreement across the board

vvyyvyy

Future: more momenta, p, # 0, other currents & tests of PPD...

Thanks for your attention!
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