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Sanders et al R. eply: In our Letter ' we developed a case,
based on experimental data, for the mass-asymmetric
fission of Ni as populated in the S+ Mg reaction.
It was shown that, within the uncertainties of the stan-
dard fission model, the observed fully damped yields can
be understood as arising from a fusion-fission process,
without the need to invoke an orbiting mechanism. In
view of these observations it was suggested that similar
yields observed in even light systems should be reexam-
ined to see whether some, if not all, of the observed fully
damped yields can be attributed to the fusion-fission pro-
cess.

The basis of our argument in favor of a fission mecha-
nism as opposed to a deep-inelastic process was the ob-
servation of full equilibration of the mass-asymmetry
coordinate of the reaction products, with the fragment
mass distribution showing little memory of the entrance
channel. As discussed in our Letter, the mass distribu-
tion predicted by the orbiting model is dominated by the

Si exit channel, contrary to our observations. We also
presented the results of a CASCADE2 calculation which
indicated that the magnitude of observed cross section
summed over final channels was consistent with the
fission decay of the Ni compound nucleus. This calcu-
lation was done with use of newer estimates of the mac-
roscopic energy at the saddle point —a comparable cal-
culation with rotating-liquid-drop-model energies would
result in the prediction of a very small fission cross sec-
tion. We recognize the schematic nature of these calcu-
lations and, as indicated in our Letter' and as we have
discussed more fully in an earlier paper, we do not be-
lieve it reasonable to expect detailed agreement with ex-
perimental results from the calculations performed. In
particular, the fission barriers used in the CASCADE cal-
culation are for the symmetric decay of the compound
nucleus and we would expect even greater fission com-
petition if the mass-asymmetric barriers (which are not
available) were to be incorporated into the calculations.
As mentioned in the Letter small adjustments of param-
eters in the calculations (e.g. , diffuseness of the partial-
wave distribution and level-density parameters) can

bring the predicted fission cross section into exact agree-
ment with the measurements, but because of the uncer-
tainties discussed above we did not deem such adjust-
ments warranted.

Our comparison of calculated fission cross sections
with the observed fully damped yields in lighter systems
using the same calculation parameters was intended to
show that fission competition should not be ignored in

these systems as has generally been the case. Fully
damped yields arising from an additional orbiting mech-
anism in systems lighter than Ni may be present.
However, the presence of fusion-fission yields (with es-
timated cross sections considerably larger than when the
experimental results for these systems were originally
published) should be taken into account. The absence of
fission competition in these lighter systems would imply a
problem with the calculated fission barriers for these sys-
tems or a failure of the fission-model calculations, and
we are not aware of any currently published results
which give compelling evidence that such problems exist,
such as those problems addressed in the preceding Com-
ment. 5
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