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On-par experimental/ Y EFT/lattice-QCD errors in non-trivial, fundamental hadron property.

Map @-dependence. Nail down spin-polarisabilities. Clear signal of p-ndifferences: cross-validate AMN.
LRP Input: Unique facilities & expertise. HIYS & MAMI crucial, complementing, university-based, US-led efforts.
LRP Need: Commensurate university-based theory support to continue exemplary synergy with experiment.

@-dependent multipoles: scales, symmetries, mechanisms of interactions.
Clean, perturbative probe of yiral symmetry of pion-cloud and of A(1232). SSSSSSSSSSSS '
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Scalar & Spin Polarisabilities are fundamental, nontrivial, relevant: NNNNNNNNNNN Nl

4 Spin-Pol.s: nucleonic Faraday effect/bi-refringence: response of spin constituents; cf. JLab spin programme.
Status: Proton ;s from MAMI (US-driven) by y EFT-based analysis, exp. error +=20%; confirms } EFT predictions.



https://iopscience.iop.org/article/10.1088/1361-6471/ac2827

Per Aspera Ad Astra: Continue Exemplary Synergy Of Experiment and Theory

El./Mag. Scalar Pol.’s: (xgl_n = —1.7+£ 0.4 from Cottingham X-Rule to explain elmag. p-n mass split.
~~ Anthropic Principle: small change of m; may nullify BBN. Gasser/Hoferichter/. .. 1975/2015-22; hg/... EPJA52(2016)139
Status: exp. error dominates o, ' = —0.9 £ 1.6t. = Need better neutron data — light nuclei: HIYS, MAMI.

XEFT as intermediary: Lattice QCD

PEIE] extract & extrapolate reliably subtract nuclear binding from datav’,

systematically study charged-pion NN force
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Not A Fit to Lattice Results!
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High flux, precision<—>limited resources, Y EFT range J: | + .

— XEFT for Experimental Design & Analysis:
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Bayesian Uncertainty Quantification
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Pol'd beam-+target: spin-%: 13 observables; spin-1:30
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Example: sensitivity of proton-X,, to

X EFT for neutron polarisabilities from light nuclei:

. ,¢p,n statlc Qg ﬁt to exp ‘
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