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A peremetrisation of the nuclcon-lgTAu optical potentiul is given. Predictions of various cross-
sections ere discussed tetween 10 keV and 30 MeV,

1. Introduction

In this study, the spherical optical potential was determined for 197Au so as to obtain a good
nerecront betwern calculated and experimental nucleon cross sections over the energy range exten-
ding from 10 keV to 30 MeV, The transmission coefficients vhich con be obtained from these neu-
tron aud proton potentiels are used in statistical model calculations of (n,2n) and (n,p) cross
scctions, taking into account preequilibrium emission.

?. Ovtical model potential

The 1274y target nucleus is here essumed, as & first epproximation, to be spherical though it
13es tetween the transitional Pt isotopes and the double closed shells Pb region. This choice is
discucsz2d later,

The yotential paremeters are determined at first for the neutron interaction. They sre determined
50 83 to reproduce the s- and g-vave strength functions Sg 1) and 51 2), the potential scatte~
ring ralius at low energy R® 2), and the energy varintion of the total cross section op over the
full encrgy range 3). The analysis of ot is restricted in a first stage to the energy range

10 ¥~V-3 MoV where the vclume abserption effects are generally believed to be small, In the se-
cond star2 the complex isospin term in the nucleon optical potential is determined in an adjust-
nont of the potenL} 1 depths, 5o _as to ottain satisfactory shapes for the proton angular distri-
bution: et 17 MeV Y, 22,2 MeV 5) and 28 Mev 6). The competition tetween surface end volusme ab-
gorptizis is alco determined at this step of the study and energy variation laws are obteined

for btcih of them,

3. frnulysis of neutron sud proton data

The nucleon spherical optical potential U is written as usual :
{ é
VsV .f(';'n',ﬂ') Y ui wp“)ﬁ 3 ('L,d’,R’) -W, f{1’¢v’KV)
2 0
128V s A fin,0,R,,)05 2V,
vhere fr,ai,R;) s =2 Woods-Saxon fora factor, Ri = riA}/B and V. is the Couvlomb potentisl. This
term is included in U only for the proton potential, The potential parameters are gathered in
Teble 1, The Coulomb coryrection term is calculeted according to the prescription given by
Satchler TV, The potential given by Perey 8) is adopted for the spin-orbit term.

3.1, Leutron data

In T.ble 2, & cozpericon is shown between experimentsl and celculated values (at 10 keV) of Sg,
01 &nd K'. The errecment is good except for the pstential scattering radius for which the cal-
eulated value ic high, This trend msy explain the large disagreement between the experimental and
el culnated values for the totel cross section (Fig., 1) at 10 keV. In spite of this otserved disa-
groenont extending up to about 300 keV, the energy variation of of 2+3) is well reproduced in the
full caergy range., Tne origin of this behaviour below 300 keV is not clear, but it might be
rcletel to the original acsumption made for the shape of 19Tau (i.e. spherical nucleus).

As an illustration of predictions which can te
made for neutron eangular distributions without
any particuler adjustment, a compariscn is
shown at 8,05 MeV (Fig.2) between the measure-
ments by Holmqvist et al. 9) and our calcula-
. tions, These measurements seem to include, in
sddition to the elastic scattering angular
dictridbution, some inelastic scattering con-
tribations associasted to a few hundred keV
neutron energy resclution invelved in these
experiments, Thus, inelastiz ccattering croas
scctions to the first excited states have been
roughly estimated by ascuming that the sum cf
them may be represented by the inelasti scat-
{ ‘tering cross section up4(8) to the first 2+
excited state of the even-even vibrational
€~rikev) 1 core 196pt, In Fig., 2 are shown the calculsted
Oy eom sy s st sl gy elastic scattering angular distributicn gqq(2)
and the cun [002(0)402+(e)]. A qualitative
o 1 - Corparicon belwemn caleulnied and mea- good sgrecm nt 16 obtained with the measure~
.oy (ORef, 2), o Ref, 3)). ments,
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®ig. 2 - Comparison between calculated and

measured oel(O)(Re!'.9.)) at E, = 8.05 MeV,

3.2. Proton data

The comparizon between protun potential predicticns
and proton cla:utic :;cn'.!‘sring nngular disztributiona
at 17 MeV %1 22.2 MoV 2/ and 28 McV is general-
ly good. As an example, such a comparison is shown
in Fig. 3 at 28 MeV vhere the data are known to be
corrected for inelastic scattering components.

3.3. (n,2n) end (n,p) cross_sections

The (n,2n) and (n,p) cross sections calculated by
e statistical model cen’'constitute a good, though
indirect, test for the parametrisation of this
nucleon optical model. From threskold to 12 MeV, a
spin-parity dependent model was used to celculate
(n,2n) cross sections. Above this energy a spin-
parity irdependent formalism including preequili-
brium emissior wes employed 10}, The (n,p) cross
sections were calculated using only this last model,
As can be seen in Fig. b, a very good egreement
vith the recent evaluation 11) is obtained, partly
due to the convenient optical model parametrisation.
The correction due to the preequilibrium emissicrn,
though improving slightly this agreement, is not
very important for the (n,2n) cross secticn, but
it is essential for the (n,p) cross section, Fer
these two reactions, the two-body matrix elezent
used in the preequilibrium calculation was of the
form |M|2 = 250/(A3E) where A is the mass numter
and E the excitation energy of the emitting
nucleus.

b, Discussion

By determining an adopted and wunique parareters

set for the optical potential, we have shown that it is possible to give a good interpretaticn of

many neutron as wvell as proton data for

97Au.

It remains however to icprove the fit to the total

cross section et low energy. From a recent and preliminary work, it appears that most of the dif-
ficulty cen be removed by considering this nucleus as deformed. Such a study is in progress.
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Fig. 4 - Comparison between calculated and evaluated
g En,z.x) (Ref, 11)),
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Fig. 3 - Comparison between cal-
culated and peasured o,,(8)
(Ref.6)) at Ep = 28 MeV,
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TABLE 1
N-2
v-5206¢20( )+Ac—0323 ry = 1.2k e, = 0.67
N-2
6.58 + 10 T)+1.3o/i:", E ¢ 10 MeV . .
Wp = 5 rp = 1.2 = 0.47
10.69 + 10 (155)- 0.15 (E-10) , E 3 10 eV D e
0 » E €20 MV Vgo = 6.20
W, = _
. ¥ lo.2sE™- 2.50 , E> 10 Kev rgo * 1.12 8go = 0.47

Coulomb radius : ro = 1,19 ; 8, = 6.316 (for protons)

197Au . Nucleon spherical optical potentnl parsmeters (energies in Mev,
lengths in fermi).

TABLE 2
8o x 10" 8 x 10° R' (fu)
Fxp. 1.80+0.40 (a)]exp.|0.40+0.k0 (b)lexp. |9.3020.35 (b)
"0-30 . ’Ov”
ale. 1.60 calc 0.53 cale 10,01

(a) : Ret, 1) 5 (d) : Ret, 2)

Comparison between experimental and calculated values
(Ep » 10 keV) for the s- and p-vave strength functions and
potential scattering radius.




