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IDENTIFICATION REPULSIVE-CORE OF NN- POTENTIAL
IN A (e, e'p) A-l REACTIONS

UZ9901204 A.A.Pasichny, AJ.Steshenko

Bogolyubov Institute of Theoretical Physics, Ukraine

The experiments on a research of elastic and non-elastic relativistic electron scattering
by atomic nuclei are reliable source yielding information about nuclear structure. Studying,
for example, the cross section of one-proton knock-out A(e, e'p) A-l -reactions can be received
a detailed information about momentum distributions of protons in different nuclear shells.
Such momentum distributions depend on parameters of an average nuclear field, defining
dynamics of the knockout proton in a bound state and in a state of continuum spectra.

In present-day in the literature there is a number of various NN-potentials, some of them
have on small distances a rather large repulsion. It is shown (see Fig. I below), that the
repulsion in NN-potential "is transformed" under certain conditions in repulsive core of an
average nuclear field. Within the framework of the microscopic approach the self-consistent
field in nuclei can be determined proceeding from a variation functional for a total energy of
A-nucleons system

and Hartree-Fock equation

h2
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and known relation between a total energy EAand one-partial energies s% [1].

The local self-consistent potential V^(?),

Fig.l

r, fin
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for the nucleus 4He in case of NN-potential [2] is reported in Fig. I (curve 1 - variant Bl,
curve 2 - variant B4 of the potential).
It is of interest to study the effect of the repulsive core of the local self-consistent potential in
processes inelastic electron scattering at high energies. It is obvious, that for a case with the
orbital angular momentum 1 ^ 0 the repulsion is screened by centrifugal potential. The
repulsive core effect search in the cross section of scattering for the process of one-proton
knock-out from nuclear s-shell (light nuclei) in this connection. Such effect is really observed.
The results of our calculations for 4He electrodisintegration cross section are shown in Fig.2.
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The curve 3 in Fig.2 is corresponding one-proton knock-out cross section aoo as a
function of proton's momentum Q. It is obtained by using Born plane wave approximation for
the repulsive-core potential (see Fig. 1, curve2). The curve 1 is the same result as in the curve
3, but for the potential which have not repulsive core (see Fig. 1, curve 1). The curve 2
represent aoo obtained for repulsive core potential with the final-states taken into account.

Thus, repulsive core in local self-consistent potential is resulted in appearing noticeable
growth in the cross section of A(e, e'p)A-l-reaction at large Q (Q>250 MeV/c). This effect
can be revealed in experiments on coincidences (e, e'p).
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The real part of optical interaction potential between a-particle and nucleus n B has

been calculated within the framework of cluster folding-model where nucleus UB has been

considered in cluster a-a-t model. The interaction potentials between a-ot, and a-t fragments

has been averaged on the internal wave functions of n B . The deep attractive potentials with

the forbidden states in Gaussian form with the next parameters

Vo = 122.6225MeV, r\= 0.22 fm2 for a-a-system and

Vo = 75.885 + Pm*8.4145, r| = 0.15747fm"2 for a-t - system have been taken out as an
interaction.

For the first time experimental data for 40 and 50 MeV a- particle elastic scattering
from nucleus UB have been analyzed within the framework of the optical model with the
phenomenological potential. Differential cross section calculations with folding potential are
in agreement with experiment data. Moreover folding potential describes experimental data
for forward angles as good as phenomenological potential. However difference of
experimental data in the backward angle region for folding-potential is more than for
phenomenological potential and it may be connected with the quick abatement of folding-
potential in peripheral region of the nucleus. The volume integral values of folding and
phenomenological potentials are equal 324 and 360 MeV/fm3 correspondingly and it is in
agreement with the volume integral values calculated with NN-interactions.
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