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In one of the first measurements of its kind, the nuclear interference response function
Ryt has been determined in a coincidence (e,e'p) experiment on %0 for the ground state
(P1/2) and the first excited state (ps/;) of the residual '*N nucleus. The experiment has
been performed at SACLAY with a waterfall target. Figure 1 shows a representative
spectrum.
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In general, the {(e,e'p) cross section can be expressed in terms of four response functions
Re, Rr, Rer and Ryr(? With three in-plane kinematics, two with electrons scattered in
the forward direction and one in the backward direction, we are able to separate Ry, Rpr
and Rz +Rr7. In order to separate Ry and Ryr, the proton has to be detected out of the
scattering plane.

With a beam energy of 580 MeV, we performed the two measurements at forward
kinematics, with coincident protons measured on either side of § This allows determination
of Rz which is proportional to the difference in the cross sections in the two kinematics.
Results of these forward kinematics are presented here. Recently, the backward kinematics
measurement was also completed at Saclay with an incident beam energy of 398 MeV and
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the analysis of this data is currently underway and shall be presented elsewhere. In all
three kinematical setups, perpendicular kinematics was employed, where the momentum
transfer ¢ = 570 MeV/c and the center of mass energy e ., = 149 MeV of the final system
were kept constant. The outgoing proton energy was kept fixed at T, = 160 MeV.

In PWIA, the cross section can be factorized into two parts, a dynamical term
Ko.p representing the off-shell electron-proton interaction, and a nuclear structure term
Sp(Em,pr) called the spectral function. In our analysis we ‘used the CC1 prescription
of DeForest(!] for Ko.,. When the measured cross section is divided by K¢., we obtain
the so called “effective spectral function”. Integration of the spectral function over all
momenta and energy of a given shell gives the spectroscopic factor for that shell, In a
naive shell model this factor should be 2; + 1 for a full shell, where j is the total angular
momentum of the proton for that shell.
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Figure 2 Cross section for the p, /2 and the py;, states shown as functions of the

recoil momentum pg. The solid curves are relativistic DWIA calculations, the short-dashed
curves are non-relativistic DWIA calculations and the long-dashed curves are relativistic

PWIA calculations. The calculations are from Van Orden(2].

In figure 2 the reaction cross section as a function of pg for both the g-s- (p1/2) and
. . . d*
the 6.32 MeV (p3/;) state is shown. The effective spectral function Sp = e ? , and
Tep

the interference response function Ry are shown in figures 3 and 4 respectively. Figure
5 shows the ratio of the cross sections in the two kinematic regions (protons detected
forward (o = 0°) and backward (« = 180°) of g respectively) divided by the corresponding
DeForest CC1 ., cross sections. The data have been corrected for radiative effects. The
error bars shown statistical only.
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Figure 3 Spectral functions for the p1/2 and the py;; states. The curves are the

same as for figure 2.
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Figure 4 Interference Response Functions Ryt for the P1/z and the py/; states.
The curves are the same as for figure 2.

Fully relativistic DWIA calculations (solid curves in figures 2 to 5) have been per-
formed by Van Orden(? using Dirac distorted waves for the ejected proton and Dirac-
Hartree wave functions for the bound state. A non-relativistic reduction is also presented
(short-dashed curves) as well as a relativistic PWIA calculation (long-dashed curves). In
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at the 50% level.

In another part of the **O(e,e’p) experiment we chose specific kinematic regions to
study the high momentum components of the nucleon wave functions. These studies are
of special interest as they are sensitive to correlations arising from the short range part
of the nucleon-nucleon interaction. Self consistent mean field descriptions of nuclei fail to
describe these components and significant non-nucleonic degrees of freedom (MEC, IC)
are necessary to adequately explain the existing data for DI>® and 3Hel™ at high values of
recoil momenta (pr ~ 500 MeV/c). Moreover, since short range correlations reflect short
distance behaviour, they could in principle also reflect sub-nucleonic degrees of freedom.
Calculations by Cioft degli Atti et af®l in 3He show a definite relationship between high-
momentum components and continuum strength. The proton momentum distributions
obtained by integrating the one-body spectral function S(7, Em) over missing energy, En,
show that the high momentum strength is completely dominated by correlations and that
it is spread over a large continuum in missing energy.
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Measurements were taken at an incident energy of 590 MeV in two sets of kinematics,
one centered at pg=320 MeV/c spanning missing energies from E,, = 0 to 180 MeV and
the other at pp=520 MeV/c from E,. = 0 to 240 MeV (see figure 6). Figure 7 shows the
two data points integrated over the missing energy range in the two PR regions. These
results are very preliminary.
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Figure 7. Nucleon momentum disiri.
butions in 1 0. The data poinis are from
the present ezperiment. The full curves

1@ ® are correlated nucleon momentum dis-
tributions calculated within a many body
approach and using a realistic nucleon-

. nucleon interactionl®!. The dashed curve

e i3 @ calculation using a density-dependent
HF wave functionl®l.
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