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The nucleon emission induced by high-energy electrons is analysed in three experimental situations:
electron~proton coincidence and single detection of electyon or proton. The coincidence and proton de-
tection experiments are recommended as sensible tools for studying the nuclear correlations.

The repulsive interaction acting at short dis~
tances among nucleons results in the lowering of
density in the centre of the nucleus and intro-
duces high-momentum components into the sin-
gm harticle wave functions. The first effect may

be observed in elastic eleciron scattering where,

5 giown bv many authors [1, 2], the correlations
a diffraction patiern of the cross-gection
> momentum transfers. The second ef~
y h displayed in deep inelastic eleciron
scatlering since the correlation tail in the mo-
mentum distribution is expected [3, 4] to affect
‘“lg'l"lw'ni ly the grobgbtl vy of nucleon emission.
The purpose of our work is to elucidate the pros-

pecte of this way of study of nucleon-nucleon cor-

#elations.

We assumed that the inelastic scattering is
dominated by single-nucleon emission. Using
impulse approximation, we computed cross-
gections corresponding to the three experimental
arrangements:

1y detection of the emitted nucleon in coingi~
dence with the scattered electron,

ii) detection of the emitted nucl@on only,

iii) detection of the scattered elsctron only.

In the impulse apnroximation the nuclear
structure is represented by the momentum dis-
tribution W(#) of mucleons in the ground state.
We calculated W(p) as the Fourier {ransform of
the inverfed form factor:

W(p) =—s f appiolpp) F(p), (1)
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where ¥(...p j'“) is the nuclear wave funchion in
the momentum representation.

We described the she urﬁ.r-mnge ¢

relationg by
means of unitary operators [5, 4]. x:i"ractinf

leading term of two-particle correlations one ha

'IJ

F(p) = +[5 Ceflut(1,2) ¢ ‘“‘v(z,a)l aB 8o
ap

i AN
(4-2) 2 @] e'? Pile)] exp i) @

where one sums over cccupied single-particle
states. The last factor in eq. (2) ig f he centre-of~
mase correction evaluated in the hasis of

harmoenic-oscillator wave functions with the en-
ergy parameter o.

The oscillator model, which is wall justified
for light naclei, allows s handy separation of the
relative and c.m. moticns of two particles, The
correlation operators applied in our calculations
act on the radial wave functions of the relative
motion in the following way:

w(t, 8) Ry (9) = (2
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with coefficients 447 determined by the norma-
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Fig.1. The double coincidence c¢ross—-section in the
coplanay (¥ = 180%) experiment with the fixed energy
of the emitted proton Tp (=3 MeV), Only the lowest
scale, which displays the initial momentum p of the
proton, is linear. The other two show the angle of
emission (measured with res pect to the electron beam)
@ and the energy § left for the separation of the ny~
cleon. The oscillator parameter is o= 119 MeV and
the correlation factor is assumed in the form g(s) =
L-exp[-B2(s2~ ¢2)] with [2] e = 0.54fm), B = 0.84fm~1,
The spectra of the separation energy are taken from
ref.{7].

zation [6]; g(#), being the function of the mutual
distance s = V27 of a nucleon pair, ig supposed
to vanish within a repulsive core of radius ¢,
whereafter it rapidly rises up to unity. The
correlations (3) then satisty the healing condition.
The correlated cross-sections are compared
with the predictions of the shell model in figs. 1-3,
We present there our results for the 160 nuclaus,
In all the three cases there is a domain where
the correlations lead to g remarkable increase
of the cross~section. In the electron detection
experiment (fig. 3) a distinct correlation effect
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Fig.2. The proton detection cross-section in the function

of emission angle, The nuclear parameters are the
same ag in fig, 1.
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Fig.3. The electron detection cross-section in the

function of electron energy loss. The puclear param-
eters are the same as in fig.1.

occurs only at large energy transters (e.f.ref,

~[6]). The interpretation of the data in thig region

may be sericusly obscured by the presence of
meson produoction. However, the double coinci-
dence arrangement, as the example of iz 1
shows, is free of thisg inconvenierce., The same
is true of the nucleon detection case where the
energy transfer w = T+ S+ Th 1. T4.1 being
the receil energy of the residual wucleus, may
be kept below the meson threshold without blury-
ing the correlation effect. The advantage of the
proton detection over the electron detection ex-
periment, which seems to have hoen somewhat
overlooked in the past, stems from the fact of
large nucleon mass, Thus a muciecn with kinetic
energy of 125 MeV has a momenturm four timeg
greater; such a nucleon, in order to be allowed
into the domain of large emission angles, had
tc be very fast inside the nucleus,

The impulse approximation does not take into
account the distortion of the wave function of the
ejected nucleon and negiects the indirect mech-
anism of the emission. The final state interaction
will only reduce [7] the cross-sections but the
effect of short-range correlations remains un-
changed. The indirect process also results, due
to its interference with the knock-out emission,
in the reduction [8] of the cross-section. This
reduction will be more pronounced in the pres-
ence of the correlations since the indirect am-
plitude is proportional to the Fourier transform
of the single-particle wave function. The effact
should not, however, excecd ten per cent for the

O nucleus and will be partly compensated by
the emission of more than one nucleon, which
can oceur only for the system of correlated nu-
cleons [4].
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elastic scattering data [2], It would be Ve:‘sy
desirable to check them by means of inelastic
experiments,

In conclusion, we recommend the double

coincidence and proton detection experiments
as senaible tools for studying the nuclear corre-
lations at short distances. The proposed mea-
surements should be feasible with the present
ﬁxpez'imemal technique. The double coincidence
arrangement allows a clearer-cut interpretation
of the ﬂata , but the single detection experiment
offers a wuch greater crogs-section. In both
cases a characteristic plateau of the cross-sec~
tion might constitute a decisive test of the cor-
relations.
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