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ABSTRACT
Optical scat ter ing functions are deduced from an R-matrix analy-

s is and subsequent averaging of high resolution 86Kr + n transmis-
sion data. These functions have been f i t t e d by adjusting the well
depths in an opt ical model with r0 = VQ = 1.21 fm, a0 = 0.66 fm and
ao = 0.48 fm. The well depths are Vo = 51.5 MeV and Vso = 5 . 5 MeV
for 1=1 and Vo = 48.5 MeV for A=0. WD i s about 3.5 M2V for s i / 2 ,
Pl/2 ar)d P3/2* ^ a c n w e ^ depth has an uncertainty of about ±1 MeV.

INTRODUCTION

Johnson, Larson, Mahaux and Winters* presented a method for
deducing neutron optical scattering functions for individual part ial
waves from an R-matrix parametrization of high resolution total
cross section data. Using that method we obtain scattering func-
tions for 8eKr and describe them with an optical model potential.
(In Session V, Johnson compares our results with other nuclei.)

EXPERIMENTAL AND R-MATRIX ANALYSIS

Raman et a l . ^ measured the transmission of a 99.5% enriched 86Kr
sample using the 80-m f l i gh t path at the ORELA f a c i l i t y . We repeat-
ed the measurement with the resolution of the 200-m f l i gh t path.
The cross sections up to 400 keV are shown by points in Fig. 1.
Between resonances the data are averaged over energy channels to
reduce the f luctuations. These data permit J^-assignments based
upon the asymmetry produced by the resonance-potential interference.
The curve is the multilevel R-matrix f i t , which extends to 700 keV.

In Fig. 2 the staircase plots show the cumulative sums of p-
wave reduced widths for a 6.4-fm boundary radius. The strength
function, S=<Y2>/D, is 0.058 for pi/2 and 0.22 for P3/2« For
s-waves i t is 0.022. Of equal importance for the model analysis
is the external R-function which accounts for a l l levels outside
the region from EA = 0 to Eu = 700 keV. For each partial-wave i t
i s parametrized by Rext(E) = £(E) - s in [(EU-E)/(E-EA)] where
IT = a+b(E-Em) and Em is the midpoint of the measurements. The
f i t t e d (a,b) with b in MeV-1 are (-0.13,0.15), (0.60,0.14) and
(0.58,1.74) for s j /2 , P1/2 and P3/2.
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DISCUSSION

We averaged the scattering
functions for each partial wave
using the analytical approxima-
t i o n 1 with a width 21=200 keV.
For p-waves the resulting compound
cross section divided by gj is
about 2.5 times larger for
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about 6 times larger for P3/2 than „ 4 0 j ^
Pl/2. We f i t these by adjusting -
the well depths in a model with
Woods-Saxon real well and surface-
derivative spin-orbit and imagi-
nary terms. (See abstract for geo-
metric parameters.) The resulting
model has Vo = 48.5 MeV and Wp =
3.5 MeV for s-waves, and Vo =
51.5, Vso = 5.5, WQ = 3.5 MeV for
p-waves. The uncertainties are
each about ±1 MeV.

The spin-orbit term, which is
required to f i t the differences
between pi/2 and P3/2. is consis-
tent with other spin-orbit poten-
t ia ls of other nuclei. I t ple~->s
86Kr closer to the 3p3/2 size reso-
nance than to 3pi/2 and i t may ex-
plain why the P3/2 strength function
from Fig. 2 appears to be increas-
ing in our region. The fact that
the Vo are about 3 MeV smaller
than for some lighter nuclei ,is
consistent with the N-Z difference
for 86Kr. The difference, in Vo
between s-waves and p-waves sug-
gests an Jl-dependence consistent _
with results from other lighter
nuclei.
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Fig. 2. Cumulative p-wave
reduced widths.



DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government nor any agency
thereof, nor any of their employees, makes any warranty, express or implied, or
assumes any legal liability or responsibility for the accuracy, completeness, or use-
fulness of any information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference herein to any spe-
cific commercial product, process, or service by trade name, trademark, manufac-
turer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof.
The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof.


