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Introduction

Goal is to help describe the nuclear aspects of v-A interactions

The structure of large nuclei can be determined using a nonlocal dispersive optical model
(DOM)

Experimental data is used to constrain the DOM
The (e, €’'p) reaction can be described using the DOM
This can be extended to different leptonic probes

In particular, a DOM analysis of “°Ar (relevant for DUNE) is underway
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Poles correspond to excitation energies of (A + 1) or (A — 1) nucleus

Numerator like a transition probability to given excitation

Perturbation expansion of G leads to the Dyson equation

o
o
@ Close connection with experimental observables
o
°

If the irreducible self-energy (X*) is known, then so is G
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@ Irreducible self-energy at positive energies corresponds to an optical potential

@ Use same functional form as standard optical potentials to parametrize self-energy
@ Y*(r,r’; E) is explicitly nonlocal
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@ Irreducible self-energy at positive energies corresponds to an optical potential

@ Use same functional form as standard optical potentials to parametrize self-energy
@ Y*(r,r’; E) is explicitly nonlocal
°

Dispersion relation connects to negative energies

Dispersive Correction

1 1

E—-F e;:—E’]

1 oo
REZ@'(I’, r'; E) = REZgj(r, r'; 6[:) — *(6/: — E)P/ dE'ImZgj(r, r’; E’)[
™ et
T

1 €T 1 1
—|—;(6F = E)P/_Oo dE,Imej(ra I’,; El)[E _ F! - €F — E’]

@ This constraint ensures bound and scattering quantities are simultaneously described
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Fitting the Self-energy (*°Ca)

@ Parameters of self-energy varied to minimize 2
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@ Parameters of self-energy varied to minimize 2
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Fitting the Self-energy (*°Ca)

@ Parameters of self-energy varied to minimize 2
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Fitting the Self-energy (*°Ca)

@ Parameters of self-energy varied to minimize 2

@ Reproducing the data means self-energy is found
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Fitting the Self-energy (*8Ca)

@ Parameters of self-energy varied to minimize 2

@ Reproducing the data means self-energy is found
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Momentum Distributions

@ Short-range correlations (SRC)
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Momentum Distributions

@ Short-range correlations (SRC)
responsible for this high-momentum
content

Proton Spectral Functions in 4°Ca
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Proton Spectral Functions in 4°Ca
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Constraints for High-Momentum Content
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Combining Reaction and Structure with “°Ca(e, €'p)3°K
@ DWIA for exclusive reaction (C. Giusti's DWEEPY code)
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@ Spectroscopic factor, Z, quantifies correlations

@ DOM provides all ingredients
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*8Ca(e,e'p)*’"K Momentum Distribution
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Spectroscopic factor, Occupation, and Depletion
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