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@® Nucleon form factors and radii on a lattice
® Results from the physical point

® Form factors at zero momentum
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Basics of Hadron Structure in Lattice QCD
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Electric Form Factor
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Electric Form Factor at the Physical Point
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Electric Form Factor at the Physical Point
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Electric Form Factor at the Physical Point
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Electric Form Factor at the Physical Point
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Charge Radius at/near the Physical Pion mass

"dipole" fits model-independent fits (eg z-expansion)
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Smaller Momenta: Twisted Boundary Conditions

Quantized lattice momenta for PBC
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Expansion in Lattice Momentum: Correlators

[de Divitiis, Petronzio, Tantalo (2012)]
compute correlator expansion
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Expansion in Lattice Momentum: Matrix Elements

Estimator for matrix elements
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Isovector Electric Form Factor
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Charge Radius from FF. at Zero Momentum

"dipole" fits model-independent fits (eg z-expansion)
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Derivatives wrt. Initial and Final Momenta

Evaluate the radius from varging the initial and final momenta ~u d
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Form Factors Vanishing in Forward Nucleon M.E.

standard method .
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Summary

® Multiple lattice results for nucleon form factors at the physical point
Chiral extrapolation in my; no longer required

® Large systematic bias seen by all lattice groups

Overestimate Ge/(Q?=0.4 GeV?) by 15-20%
Underestimate isovector radius by 20-25%

® Precision for charge radius is insufficient for any conclusions
Both statistical and systematic uncertainty

® Multiple potential sources of systematic uncertainty to explore

Excited state effects
Finite volume effects
Zero-momentum extrapolation

® New promising methods for nucleon structure at zero momentum

Charge radius
Form factors vanishing from forward matrix elements
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