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Introduction

e The Gross equation allows for the calculation of
electromagnetic matrix elements that are:

— Manifestly covariant,
— Gauge Invariant,
— Have the correct nonrelativistic and static limits.
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The Gross Equation

e The Gross equation can be easily understood as a
quasipotential equation that is related to the Bethe-Salpeter
equation.

e [he Bethe-Salpeter equation for the scattering matrix M
can be represented diagrammatically as:
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e The Gross equation for M can be obtained be replacing the
free two-particle propagator by a new propagator with one
particle constrained to be on mass shell. This gives:
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e U is the quasipotential and is represented by the diagrams:
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The Deuteron Model

e [he nucleon-nucleon interaction is parameterized via a one-
boson exchange kernel containing the mesons 7, p, w, o, 0
and 7.

e Meson-Nucleon form factors are included at all strong
vertices. Each vertex is of the form:
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The meson and nucleon form factors are:

(A2 — p?)* + A
(A2 — 12)2 + A4

2(A%2 — m?)?
(A7, —p?)? + (A7, — m?)?

n

f?) = h(p?) =

e The parameters in the model are adjusted to fit the NN
scattering phase shifts to 300 MeV lab energy and the
deuteron mass.

e [he parameters of some of these mesons do not necessarily
correspond to the parameters of physical mesons since they
serve to approximate some higher order effects not contained
in the model.
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Elastic Electron-Deuteron Scattering

e [he matrix element for elastic electron-deuteron scattering
for the Gross equation is represented by the diagrams:
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e Single-nucleon electromagnetic form factors are included via
the Gross-Riska procedure.

2
JOk(p p) = Fl(Q2)fo(p’2,p2)7“+F22(g )ho(pIQ’p2>qu”
+F10(Q%)g0(p"*, p*) p2:nm 7" Z_mm
where
F(Q) = 5 (FA(@Q) + BV Q1))
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and

22\
22y h(pz) B h(p/2)> 4m?
gO(p » P ) — <h(p/2> h(p2> pIZ _p2

e o7y exchange currents are included.
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e [he following slides will present calculations of the following
approximations:

. The Relativistic Impulse Approximation (RIA).

. The Complete Impulse Approximation (CIA).

. CIA with the Offshell form factor Fio(Q?) # 0.

. CIA + Offshell + pmy exchange current (Simula et al. form
factor).

5. CIA 4+ Offshell 4+ pny exchange current (Vector Meson

Dominance (VMD) form factor).
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Summary

1. A model of elastic electron-deuteron scattering was presented
that is manifestly covariant, and gauge invariant.

2. The deuteron form factors A(Q?) and B(Q?)? are sensitive
to the choice of pmy form factor.

3. B(Q?)? is sensitive to the sign of very small P-wave
contributions to the deuteron wave function.
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4.

The predictions of #50(Q?) most relativistic models appear in
a relatively narrow band that is roughly consistent with the
data.

. There is enough freedom in elements of the calculation not

controlled by other data to fit the deuteron form factors.

. Some way must be found to constrain these elements if

relativistic models of the deuteron are to have any predictive
value.
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