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10-MEV PROTON REACTION CROSS SECTIONS COMPARED WITH
SURFACE AND VOLUME ABSORPTION OPTICAL MODELS

OF THE NUCLEUS
Richard D. Albert and Luisa F. Hansen

Lawrence Radiation Laboratory, University of California

Livermore, California

(p, n) cross sections were measured at 9. 85 Mev aﬁd added to (p,p')
and.(p, o) cross sections previously measur‘.edl in order té obtain approxi-
mate reaction cross sections for the nucle‘i, Al, T‘i, Fe, Co, Ni, Cu63, Cu65,
Rh; Ag, Sn,' Ta, and Au.' Th;: Rh, Ta, Ag, 'and Au reaction cross svections
were corre‘cted for (p, Zn)'.contributions using the statistical model of the nu-
cleus. 2 Chafged particle emission was assﬁmed to be negligible in the latter
two‘heavir elements because of the-ié.rge Coulomb barrier. -

The results were compéred with predictions of the optical model of the
nucleus for the volume absorption Woods-Sax'on3 well and the surface absorp-
tioﬁ well of Bjorklund énd.f‘ernbaéh. 4 Reaction cross sections had been pre-

dicted previous to our measurements on the basis of both modelsS’

using
pé.rameteré obtained from fitting elastic scattering and polarization data at
10 Mev. It has been pfeviousiy pdinted out that reaction cross section meas-

)

urementswobtaiined for several nuclei 7 are lafger than_ those predicted by
the 6pti<£al model with a uniform nuclear volume. absorption; .Results were
previously obtained by us for the copp.er isotopes wﬂich agree> within exper-
imental error with surface absorption optiéal model caiculé.fibns; 8

Our présent results extended to other nuclei are plottedlagainst atomic

weight in Fig. 1 where they are compared with surface absofption reaction
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cross-sections previously calculated by Bjorklund and Fernbac':h6 using pa-
rameters that fit elastic scattering and -polarization measurements obtained
by others. The parameters are the following:

r = 1.25 b= 1.2 v = 43 4+ z/al/3

0
a = 0.65 w

11

The spin orbit potential is 20 times the Thomas term. Also plotted are re-
action cross sections obtained using the volume absorption model for a nu-
clear radius of 1.2 fermis. > Our results are much higher than those pre-
dictg_c'l by the volume absorptio‘n calculations, and show much better agree-
ment with the surface absorption calculations. |

Better agreement with the volume absorption modél for copper could
be obtained using a nuclear radius pararﬁeter of 1.33 fermis and would agree o
almost as well with elastic scattering and polarization da.ta5 due to the am-
biguity between V and r parameters. However, in the case of argon and tin
this large a nuclear radius gives poor agreement with elastic scattering and
polar'ization data.

Reaction cross section measurements may be a crucial test of which
‘model is correct since the higher orbital partial waves localizea at the nu-
.clear surtace are weighted by the (24 + 1) factor in the reaction cross section
.calculation. Thus one expects to get a larger reaction cross section.from a
surface absorption optical model calculation. 9 It has also been pointed out
that an even larger value may be obtained by assuming a radius for t1;1e im-
aginary well larger than.that of the real wéll. L It_.is felt that the precision of
the present experimental results does not warrant investigation of the valiaity
of this point. However, it appears that the present results do constitute :
strong support in favor of surface absorption over volume absorption for the

optical model of the nucleus.
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Work was performed: under auspices of the U. S. Atomic Energy

Commission.
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Fig. 1. Proton reaction cross section at 10 Mev.
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