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Fig. 1, Differential Cross Section for Neutron Emission from 18-MeV
Protons on '“N.
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Pig. 2. Differential Cross Section for Neutron Emission from 18-MeV
Protons on 27A1.
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In Pig. 2 the comparisons are given for 18-MeV protons om ¥7AL. The

intranuclear-cascade-evaporation calculations have been carried ocut using

ORNL-DW3 80~ 1067

el g

TT T T Ty _ 7 I
M the two Jifferent sets of cutoff energies, as explained in Sectiom II,
0 _ and, as indicated in the figure, the results in this case are insensitive
) h.’ % o > to the cutoff energies. The results from the cascade-evaporation model
H are in substantial agreemsnt vith the experimental data over much of the
1 energy renge. The results from the evaporation model ¢o not agree at all

well vith the experimental data.

In Pig. 3 the results are given for 18-MeV protons on 6Fe. At the

lover energies the cascade-evapors*ion results underestimat: the cross
section, but the agreement at the higher enmergies is quite good. The
evaporation results agree vith the experimental data at the lower emergies

= CASCADE - EVAPORATION

Ecn®£cp="Y2 COULOMB BARRIER
71 INTRANUCLEAR - CASCADE - E VAPORATION

but underestimate sericusly the cross section at the higier energies.

In Pigs. b and 5 t*e comparisons for 18-MeV protons on '®iTa and

£0y =0 £,,= COULOMB BARRIER

7 EVAPORATION
|
6

EXPERIMENTAL £, =140 Mev

200py . respectively, are shown. The results here are similar to those

given in the previous figures except that in the case of '®!Ta the cascede-
evaporation calculations give an overestimate of the high-energy portiom
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of the cross section.

In Pigs. 6 and T the comparisons ure presented for 15-Me¥ protoms

—t——— V1 INTRANUCLEAR

200py,,

on 27A1 and 29%Py | respectively. In these cases, the intranuclear-cascede-

. 7. Differential Cross Section for Reutron Emission from 1

evaporation calculations have been carried out using the two &iffereat sets

of cutoff energies, as explained in Section II. The calrulated results ia
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Fig
Protons on

Al are inscnsitive to the cutoff enmergies used except at the lower emissice
(AW ) 30/00 energies. The calculated results in 2°%Pp are reasonadly imsessitive to

the cutoff ener¢ies exc~vt in the M- to 6-MeV region. In this emergy renge
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at the surface of the nucleus is in much better agreement with the experi-
mental data than is the spectrum obtained with the values i == mov = 1/?
the Coulomb potential at the surface of the nucleus. In Fig. 6 all of the
calculated results seriously underestimate the experimental data, but iiL is
clear that the shape of the spectrum given by the cascade-evaporation model
is more realistic than that given by the evaporation model. In Fig. T it
is again clear that the cascade-evaporation model is to be preferred to the
evaporation model.
IV. CONCLUSIONS

Keither the intranuclear-cascade evaporation model nor the evaporation
model gives entirely reliable results in the energy region considered here.
However, if one or the other of these models must be used at the lov energies
considered here, it seems clear from the comparisons presented that the
intranuclear-cascade-evaporation model is to be preferred. In this conclu-
sion it is assumed, of course, that the correct binding energies or correc-
tions such as those applied here are used in the cascade calculations.

On the basi: of the few cases considered here, it is not possible to
drav any general conclusions concerning the most appropriate cutoff energies
to be used in the intranuclear-cascade-evaporation calculations, but the

indications are that the values E nhe 0 and E_ = the Coulomb potential at

c cp
the surface of the nucleus give a more reliable spectrum than do the values

nn: = Nnv = 1/2 the Coulomb potertial at the surface of the nucleus. This

is to some extent to be expected since the values mua = 0, mnv = the Coulomb

potential at the surface of the nucleus are physically more realistic than

the values mn__. = mnv uw\marnnocwoluvoaoun»’plnn:n-:ﬂn-noongo::nn

leus.
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