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FIG. 2. Calculated and experimentally inferred (Ref. 5)
fission barriers as a function of the lighter-fragment charge
for the fission of "'In. The calculated curves for the liquid-
drop and Yukawa-plus-exponential models are shown
dashed and solid, respectively. The dotted portions of the
curves are interpolations.

liquid-drop model predicts, as studies of heavy-ion-
induced fission have also shown, " 's barriers that are
significantly higher than those measured (more than
10 MeV too high in this case). The finite-range
model, on the other hand, essentially reproduces the
data, which are uncertain by about 2 MeV. 5

In the nuclear mass formula of Ref. 10, the surface-
energy constant a, and the surface-asymmetry con-
stant a, are determined from experimental fission bar-
rier heights. However, all but two of the barrier
heights used in determining the present set of con-
stants were for nuclei with mass numbers greater than
185.'e Use of this limited range of mass numbers and
neutron-proton asymmetries precludes determination
of a, and K, with very great precision. More complete
data on fission barriers of nuclei with mass numbers of
100 to 180 would allow a much better determination of
these constants. The two previously used barrier
heights for lighter nuclei were inferred from data by
means of an evaporation model with many nuclides
contributing to the fission decay, with consequently
large uncertainties. '6 The data of Ref. 5, by contrast,
provide more detailed and somewhat less model-
dependent information about barrier heights. Data of
this type, when coupled with improved consideration
of angular momentum effects, preequilibrium emis-
sion of light particles, and fission following particle
evaporation, should provide the desired information
on fission barriers for lighter nuclei.

As a final remark, I would like to point out that a
precise (b,A —10) location of the Businaro-Gallone

transition point by means of mass-distribution meas-
urements, as proposed in Ref. 4, may not be possible
because the barrier height is nearly constant with
respect to mass asymmetric distortions in the neigh-
borhood of the transition (see the curves labeled
x = 0.3, 0.4, and 0.5 in Fig. 1). This comment should
not detract in any way from the significance of the
measurements already locating this transition between
A =85 and A =145.

To summarize, I have shown that experimentally
measured barriers to asymmetric fission of " " In are
reproduced by calculations using the Yukawa-plus-
exponential model with finite-surface-diffuseness ef-
fects, and with parameters previously fixed from other
classes of data. Measurements of this type may in the
future make possible a greatly improved determination
of the surface-energy and surface-asymmetry constants
in semiempirical nuclear mass formulas.

The author has benefitted from conservations with
J. R. Nix. This work was supported by the U. S.
Department of Energy.

tL. G. Moretto, Nucl. Phys. A247, 211 (1975).
2K. T„R. Davies and A. J. Sierk, Phys. Rev. C 31, 915

(1985).
L. G.. Sobotka, M. L. Padgett, G. J. Wozniak, G. Guari-

no, A. J. Pacheco, L. G. Moretto, Y. Chen, R. G. Stokstad,
I. Tserruya, and S. Wald, Phys. Rev. Lett. 51, 2187 (1983).

4L. G., Sobotka, M. A. McMahan, R. J. McDonald, C. Sig-
narbieux, G. J. Wozniak, M. L. Padgett, J. H. Gu, Z. H. Liu,
Z. O. Yao, and L. G. Moretto, Phys. Rev. Lett. 53, 2004
(1984) .

~M. A. McMahan, L. G. Moretto, M. L. Padgett, G. J.
Wozniak, L. G. Sobotka, and M. G. Mustafa, Phys. Rev.
Lett. 54, 1995 (1985).

U. L. Businaro and S. Gallone, Nuovo Cimento 1, 629
(1955), and 1, 1277 (1955).

7J. R. Nix, Nucl. Phys. A130, 241 (1969).
8W. D. Myers and W. J. Swiatecki, Ark. Fys. 36, 343

(1967).
9H. J. Krappe, J. R. Nix, and A.J. Sierk, Phys. Rev. Lett.

42, 215 (1979), and Phys. Rev. C 20, 992 (1979).
teP. Moiler and J. R. Nix, Nucl. Phys. A361, 117 (1981).

J. van der Plicht, H. C. Britt, M. W. Fowler, Z. Fraenkel,
A. Gavron, J. B. Wilhelmy, F. Plasil, T. C. Awes, and G. R.
Young, Phys. Rev. C 28, 2022 (1983).

~2F. Plasil, T. C. Awes, B. Cheynis, D. Drain, R. L. Fer-
guson, F. E. Obenshain, A. J. Sierk, S. G. Steadman, and
G. R. Young, Phys. Rev. C 29, 1145 (1984).

3K. T. Lesko, W. Henning, K. E. Rehm, G. Rosner, J. P.
Schiffer, G. S. F. Stephans, B. Zeidman, and W. S. Freeman,
unpublished.

B. Sikora, W. Scobel, M. Beckerman, J. Bisplinghoff, and
M. Blann, Phys. Rev. C 25, 1446 (1982).

~D. J. Hinde, J. R. Leigh, J. O. Newton, W. Galster, and
S. Sie, Nucl. Phys. A385, 109 (1982).

~6G. Andersson, M. Areskoug, H. A. Gustafsson,
G. Hylten, B. Schrbder, and E. Hagebh, Z. Phys. A 293, 241
(1979).

583


