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107 . . . . . . 
A pr.rnmetnsation of the nucléon- Au opt ical potent ia l i s given. Predict ions of various cross-
sections ore discussed between 10 keV and 30 MeV. 
1. Introduction 

197. In t h i s study, the spherical opt ica l po ten t ia l was determined for ' '"Au so as to obtain a good 
tigrc'.-r.cnt between calculated and experimental nucléon cross sections over the energy range exten
ding fror. 10 keV t o 30 KeV, The transmission coeff ic ients which can be obtained from these neu
tron and proton po ten t ia l s are used in s t a t i s t i c a l model calculat ions of (n,2n) and (n,p) cross 
sec t ions , taking in to account preequilibrium emission. 
? . Optical model po ten t ia l 
The '?7/i U t a rge t nucleus i s here assumed, as a f i r s t approximation, t o be spherical though i t 
l i e s between the t r nns i t i ona l Pt isotopes and the double closed shel l s Pb region. This choice i s 
discussed l a t e r . 
The potent ia l parameters are deterained at f i r s t for the neutron in te rac t ion . They are deterrtdned 
po as to reproduce the s- and p-wave strength functions SQ * ' and Ŝ  ?-', the po ten t i a l s c a t t e 
r ing radius at low energy R' 2 ) , and the energy var ia t ion of the t o t a l cross sect ion 07- over the 
ful l or.cjyy range 3 ) . The analysis of a t is r e s t r i c t ed in a f i r s t stage t o the energy range 
10 Yi\'-o KeV where the volume absorption effects are generally believed t o be small . In the se
cond :An,-e the cci:,p]fcx isospin term in the nucléon opt ica l potent ia l i s determined in an adjust
ment of the po ten t i a l depths, so as to obtain sat isfactory shapes for the proton angular d i s t r i -
buti •;':.: nt 17 MeV ' ' , 22.2 MeV 5) and 28 MeV 6) . The competition between surface and vol use ab-
fcorptic.-ij i s also determined a t t h i s s tep of the study and energy var ia t ion laws are obtained 
for both of them. 

3. Ar.'il v_si_3_ of neutron g.id proton data 
The r.icleon spherical opt ical potent ia l U i s wri t ten as usual : 

where 
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f ( r ,a j ,RiJ I s a Woods-Saxon for j fac tor , Rj = riA and Vc i s the Coulomb p o t e n t i a l . This 
i s included it» U only for the proton po ten t ia l . The potent ia l parameters are gathered in 
1. The Coulomb correction term i s calculated according to the prescr ip t ion given by 

1er The potent ia l given by Perey °> i s adopted for the spin-orbi t term. 
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2, a comparison i s shown between experimental and calculated values (a t 10 iteV) of S Q , 
. The agreement i s good except for the potent ia l scat ter ing radius for which the c l i 

val ue i s high. This trend may explain the large disagreement between the experimental and 
'-•:i values for the t o t a l cross section (Pig. 1) at 10 keV. In sp i te of t h i s observed d isa-
extending up to about 300 keV, the energy variat ion of c j 2,3) i s well reproduced in the 

rgy range. The origin of t h i s behaviour below 300 keV is not c l e a r , but i t night be 
to the or iginal assumption made for the shape of *97AU ( i . e . spherical nucleus) . 

As an i l l u s t r a t i on of predic t ions which can be 
made for neutron angular d i s t r i bu t ions without 
any par t icu lar adjustment, a comparison i s 
shown at 8.05 MeV (Fig.2) between the measure
ments by Holmqvist et a l . 9) ami our calcula-

. t i o n s . These measurements seem t o include, in 

. addition t o the e l a s t i c sca t t e r ing angular 
! d i s t r i bu t i on , some i n e l a s t i c sca t t e r ing con

t r i bu t ions associated to a few hundred keV 
neutron energy resolution involved in these 
experiments. Thus, i n e l a s t i c sca t t e r ing croîs 
sections t o the f i r s t excited s t a t e s have been 
roughly estimated by assuming t ha t the sun of 
them may be represented by the i n e l a s t i c sca t 
t e r ing cross section 02+(Q) to the f i r s t 2* 
excited s ta te of the even-even v ibra t iona l 
core 19épt. In Fig. 2 are shown the calculated 

s e l a s t i c scat ter ing angular d i s t r ibu t ion 3 e t ( $ ) 
and the cum [0 et(0)+O2+(0)]• A qua l i t a t ive 
good agreement i s obtained with the measure
ments. 
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3.2. Froton_data 
The comparison between proton potential predictions 
and proton c last ic scattering nngulur distributions 
at 17 MeV '' ' , 2?.2 KeV '-»' and 28 MeV 6 > i s general
l y good. As an example, such a comparison i s shown 
in Fig. 3 at 28 MeV where the data are known to be 
corrected for inelast ic scattering components. 

3.3. i5j?s2_*24_i2iE2_£f°52_5C£ti222 
The (n,2n) and (n,p) cross sections calculated by 
a s ta t i s t i ca l model can' constitute a good, though 
indirect , t e s t for the parametrisation of th i s 
nucléon optical model. From threshold to 12 MeV, a 
spin-parity dependent model was used to calculate 
(n,2n) cross sections. Above th i s energy a spin-
parity independent formalism including preequil i -
briun emission was employed 10) . The (n,p) cross 
sections were calculated using only th i s l a s t model. 
As can be seen in Fig. I», a very good agreement 
with the recent evaluation *•*) i s obtained, partly 
due to the convenient optical model paraaetrisation. 
The correction due to the preequilibrium emission, 
though ioproving s l ightly t h i s agreement, i s not 
very important for the (n,2n) cross sect ion, but 
i t i s essential for the (n,p) cross section. For 
these two reactions, the two-body matrix element 
used in the preequilibriua calculation was of the 
form | M | 2 * 2 5 0 / ( A 3 E ) where A i s the mass number 
and E the excitation energy of the emitting 
nucleus. 

k. Discussion 
By determining an adopted and unique parameters 

set for the optical potential , we have shown that i t i s possible to give a good interpretation of 
many neutron as well as proton data for 1 9 T A u . It remains however to improve the f i t to the to ta l 
cross section at low energy. From a recent and preliminary worlc, i t appears that most of the dif
f iculty can be removed by considering th i s nucleus as defoimed. Such a study i s in progress. 
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Fig. *» - Comparison between calculated and evaluated 
0 (n,2.i) (Ref. 11)) . 

Fig. 3 - Comparison between cal
culated and measured cr„,(8) 
(Ref .6)) at Ep - 28 McV. 
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TABLE 1 

V - 52.06 t 20 ( ^ p ) + û c - 0.32E rr » 1.2k *y - 0.67 

16.58 + 10 i^rj* 1.30 JF , E « 10 MeV 

110.69 i 10 [^YJ- 0.15 (E-10) , E S. 10 MeV 
0.l»7 

|0 , E < 10 MeV VgQ « 6.20 
w v H 

I0.25E - 2.50 , E > 10 MeV r ^ • 1.12 « ^ • O.Vf 

|0 , E < 10 MeV VgQ « 6.20 
w v H 

I0.25E - 2.50 , E > 10 MeV r ^ • 1.12 « ^ • O.Vf 

Coulomb radius : r c « 1.19 ; * c » 6.316 (for protons) 

9 Au . Nucléon spherical opt ical potent ia l parameters (energies in MeV, 
lengths in f e r a i ) . 

TABLE 2 

S 0 x 10 U Sj x 101* R' (fa) 

exp. 1.6O0.1»0 (a) 
-0.30 

exp. O.UO+O.kO (b) 
-0.30 

exp. 9.3010.35 (b) 

ealc. 1.60 cale 0.53 cale 10.01 

(a) : Ref. 1) (b) s Ref. 2) 

Comparison between experimental and calculated values 
(En • 10 keV) for the s - and p-vave strength functions and 
poten t ia l sca t ter ing radius . 


