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Dejuren has recently extended the measurements of neutron cross sections

1

to £ill in the energy region up to 280 Mev- and finds two interesting features,

illustrated gy his dataqur aluminumAiprigure 1

| 1. The cross sections are constént.at highvenergies, above 150 Mev;

| 2. The drop to these high enérgy‘levels occurs-ver&'sharply aj.

inﬁermediate energies. '

.Tﬁe constancy of the:crosé.sections at high energies is iﬁ coﬁtféét to
the confinued decrease with increasing energy which would be expected if the '
“interaction between the neutron and the particles in the nucleus were weak,

It suggests the .presence of a singularity in the n-n and n-p interaction§;
-presu@ébly the same siﬁgulaiity for.which evidénce is provided in the_pmﬁ
interéction Eyvthe nearly energy-independent p-p cross section at cofre—
.sponaingly high energiés 2’3.

In order to tést this interpretation of the energy-independent cross
‘sections We'haﬁe carried out calculatioﬁs based on an‘opticél model in ﬁhich
nuclear mattef is described byvan index of refraction and an‘ébsoyption o
coefficien£4. The,cross segtion is then composed'of aﬁ\incoherenﬁ céntri-
butidqﬁdepending only on the absorption’cbeffiéient and & cbherenﬁ'contri;,
bution depending én thé index of refraction; ‘The absofption céefficient is

N

given by :

Kt rm ) B
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wheref9 is the nucleon density, and tﬁé g and <Tié are-thévtofél n-n and
n~p'cross sections, For the index of refraction, n , we have (assuming equal
‘humbers of protons and neutrons) | |

1+-52 anno)\ fﬁp(o)}.,' o | : '7 . (2)
where k is the neutron wave number and f| (O) and f (O) are the forward
scattering amplitudes, all in the laboratory system.

I1f we assume that n-n and p- p forces are Jdentlcél we may 1nsert tho'
‘measured n-p and pwp'crOSS‘sectlons in (1). The forward scatterlng amplltudes
occurring in (2), however, are not unambiguously determined by experlment,
even under the assumption of identical n-n-and p-p forces, but musﬁ bo cal-

: culateo from tne partlcular nucleon»nucleon 1nteract10n assumed, . We have
substituted in (2) scattering amplitudes derlved from potentlals Pitted to
n-p -and p-p scatterlng by Chrlatlan and Hort® and by uhrlotlan and ques6 and
obtained the cross section given by curve A of F;gure 1. ThlS result does not
‘reproduce-the rapid fall iﬁ Dejoreo's meaéureﬁents at intermédiate energiése

| ‘Since thé ebsorption COefficienr and the incoherenf’croés'Section aro
ﬁixed by éxperiment the origiﬁ of the discrepancy must lie in the ooherent
contribution and therefore, in the values used for the scatterlng amplltudes
in (4) One sees that a descrlptlon of the neutron‘cross sectlons requlres
a nucleon—nucleon potential such that f(O) decreaues raploly with increasing
energy above lOO lev., potentlal oon51st1ng of a strong repul sion surrounded'
by an attractlve well posoesses thls characterlstlc, owing to the c1rcumstances
that 1nterferenoe between the repuls;on and the surroundlng well causes the S
phase shift, and.hencé its contribution to ﬁhe”scottoring>amplitude, to‘becomé
negative at high energies., | |

An interaction of this type, containing a singiet central repulsion of
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radiﬁs O!Qp x 10;13_cm., has already been Suggested3 in connection with high
energy p-p scattering measurements, We have calculated the neutrop cross |
_seétions‘using forwafd scattering amplitudes obfained'from this potehtial,
with results of aluminum giveﬁ in.curve E of Figﬁre 1. We conclude from
' Figurevl that if one is restricted to a simple model forvthe nucleon inter-
action, the sharp dr&p in the obseryed neutron cross Sectiong at ﬁiéh energies
fequireévthat'this model contain a strong central repulsion; ’
‘ It is important to note that this argumeﬁt~sheds no l;ght on the tensor
component éf the intéractién,4since tensor forces of any kind will make only
small contributions to £(0). | |

A moré detailed account is in pygpafation, including a discussion of
the effect of the pfesénce o£ other nucleons on the two-body’nuéleon cross
secticns. |

This work was carried out under the auspices of the Atomic Energy -

Commission,
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