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ADDENDUM

The value of the single-particle potential in the approximate
relativistic theory of the nucleus

V A Krutov, V N Fomenko and L N Savushkin
Research Physical Institute, Leningrad State University, Leningrad 199164, USSR

Received 10 June 1974

Abstract. In this addendum the recaiculated values of the spin—orbit potential, the average
field and the isobaric-spin potential are presented starting from an approximate relativistic
equation for a many-nucleon system.

In the paper by Krutov et al (1974) the single-particle nuclear potential (ie, the average
field, isobaric-spin potential and spin—orbit potential) has been obtained starting from
the approximate relativistic equation for a bound many-nucleon system. The two-
particle interactions employed in this paper were taken in the form of one-boson
exchange potentials which well reproduce nucleon—nucleon scattering data. When
calculating the value of the nuclear single-particle potential, we utilized some variants
of two-particle forces considered in the papers by Green and Sawada (1967), Ueda and
Green (1968), Stagat et al (1971). Unfortunately, some of these papers contain misprints
and omissionst. In particular, in table 1 of the paper by Ueda and Green (1968) a factor
[A%/(A? — 1?))? was omitted erroneously. This factor, however, plays an essential role

Table 1. Spin-orbit splittings obtained in the framework of the Hartree-Fock approxima-
tion for the following variants of two-body forces: a, Green and Sawada (1967); b, Ueda
and Green (1968) (model II); ¢, Ueda and Green (1968) (model 111); d, Stagat et al (1971).
The spin—-orbit splittings in the Hartree approximation are given in parenthesest.

a b c d Experimental
data

AES9(*'Ca) 138 765 945 101 650
(932) (425 (556) (598)
AESQ(*'Ca) 330 182 225 237 200
(222)  (101) (132)  (1-41)
AER(Pb) 353 262 288 294 247
(222)  (116) (143)  (1:52)
AESP(2%°Pb) 112 833 922 937 457
(7.08)  (370) (459) (482)
AESQ(°°Pb) 203 149 166 169 098
(128)  (0:667) (0830) (0-874)

+ All quantities are given in MeV. The relative thickness of the surface layer t is assumed
to be 0:4.

t This was also indicated in a recent paper by Calogero and Levi (1973).
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in computing the values of the single-particle potential. This forced us to recalculate
the values given in tables 1 and 2 of our paper (Krutov et al 1974).

In this addendum we give the recalculated values in tables 1 and 2 completely
conserving the notation used in our previous paper (Krutov et al 1974). The results for
the variant (a) of the two-particle forces remain unaltered (the factor [A%/(A? — u?)}?
beingabsent inthis variant), the other results do change. Therecalculated values generally
proved to be better than those given in Krutov et al (1974). In particular, the recalculated
values remove practically all doubts about the relativistic character of the nuclear
single-particle spin—orbit potential. In addition, the recalculated values enable us to
choose more definitely a nucleon—nucleon interaction from nuclear structure conditions
imposed in addition to nucleon-nucleon scattering data. Actually, it is obvious from
table 2 that the variant (b) of two-particle forces must be considered as inadequate. At
the same time, variant (d) describes the single-particle potential well enough.

Table 2. The values of the neutron average field and isobaric-spin potential obtained in
the framework of the Hartree-Fock approximation for the same variants of two-body
forces asin table 1. To make comparison with the results obtained in the Hartree approxima-

tion (Krutov and Savushkin 1973) (figures in parentheses) more convenient we included
Vs into ¥, in this tablet.

a b c d Experimental
data
P, (+1Ca) -340 4679 -569 709
(—453) (—408) (—87-1) (—103)
7,(29°Pb) ~317 —453 —563 —683
(—45.3) (=512) (—89-4) (—105)
VE($1Ca) ~271 4541 —454 —565 —461
(—36.1) (—~326) (—694) (—821)
VeEo%Ph)  —253  —361 —449 544 —534
(—36:1) (—408) (=713) (—837)
bE!1(29°Pb) 361 —170  +919  +384 +794

©  (=156) (—338) (=307

+ All quantities are in MeV. The relative thickness of surface layer 7 is assumed to be 0-4.
The experimental values of V< are taken from the proton scattering data (Greenlees and
Pyle 1966), for neutrons the experimental values of |V<f] for 2°®Pb must be somewhat
smaller than 534.
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