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OVERVIEW

e Nucleon Physics:
Spinor particles
Electric fields

o Lattice Results:
Electric polarizabilities
Magnetic moments
Neutron & Proton
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NEUTRON IN ELECTRIC FIELDS

Interactions restricted by symmetries: discrete, gauge, Lorentz, ...
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NEUTRON ENERGY SHIFT

Electric Polarizability: @%%;

Motional EDM:
fi-(UxE)

Energy shift to second order:

UNPOLARIZED CORRELATORS: 1 ( M2)E2
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A SOLUTION: BOOST PROJECTION
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Simultaneous measurements Tr |[PLG(t)] = Z (M &= E)e_”Eeff

SEPARATE MAGNETIC MOMENT FROM 1 ( MZ)E2
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ELECTRIC POLARIZABILITY 9 B
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PROTON Born terms: anomalous magnetic moment and charge
Non-Born: electric polarizability
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' ELECTRIC < = ’
FIELD ON A EUCLIDEAN LATTICE Uu (33) = exp(—zq5x45u3)




SIMULATION DETAILS

Anisotropic Clover Lattices (courtesy of Hadron Spectrum Collaboration)
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Electric field post multiplied: proof of principle, isovector differences
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Two-state fits remove excited state contamination
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II: BOOST PROJECTED NEUTRON

Two, simultaneous, two-state fits: amplitude & exponential
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II: BOOST PROJECTED NEUTRON
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Two, simultaneous, two-state fits: amplitude & exponential
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I1l: BOOST PROJECTED PROTON
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Two, simultaneous, two-state fits: complicated propagator function
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Anomalous moment enters




I1l: BOOST PROJECTED PROTON
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Two, simultaneous, two-state fits: complicated propagator function
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OUTLOOK

- SHOWN HOW TO EXTRACT NUCLEON

- ELECTRIC POLARIZABILITIES

PE'"Rl'dijf_'lffc_jl'TY'.'ELlMlNATEs ELECTRIC FIELD
GRADIENT & ELIMINATES POSSIBILITY
OF BOUNDARY CRITICAL PHENOMENA

EXACTLY AS MANY REFINEMENTS POSSIBLE AS FLAVORS OF GELATO

PION MASS, SEA QUARK CHARGES, . . .

CHARGED PARTICLES SUFFER GAUGE DEFECT @ BOUNDARY. . .

--- BUT CALCULABLE

EXP. VOLUME CORRECTIONS FROM EXTERNAL FIELD HOLONOMY. . .
--- BUT CALCULABLE IN EFT FRAMEWORK



