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FiG. 4. The energy E; required to produce a critical de-
farmation leading to fission is divided by the surface
energy 4rR*0 to obtain a dimensionless function of the
quantity x = (charge)?/(10 X volume X surface tension). The
behavior of the function f(x) is calculated in the text for
x=0and x=1, and a smooth curve is drawn here to con-
nect these values. The curve f*(x) determines for compari-
son the energy required to deform the nucleus into two
spheres in contact with each other. Over the cross-hatched
region of the curve of interest for the heaviest nuclei the
surface energy changes but little. Taking for it a value of
530 Mev, we obtain the energy scale in the upper part of
the figure. In Section IV we estimate from the 6bservations
a value E;~6 Mev for 29, Using the figure we thus find
(Z%/A)limiting=47.8 and can estimate the fission barriers
for other nuclei, as shown.

will moreover have the smallest possible value for
a displacement of the form Pj(cos 6). To find the
deformation for which the potential energy has
reached a maximum and is about to decrease, we
have to carry out a more accurate calculation.
We obtain for the distortion energy, accurate to
the fourth order in as, the expression

AEsi5=471r2043205?/5+116a23/105
+101as'/35+ 2%, /35 + 2]
~3(Ze)*/5r0A  as?/5+ 64y /105
+582/35+8an?as /35 +5a2/277, (22)

in which it will be noted that we have had to
include the terms in a2 because of the coupling
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modes of motion far annreciahle amnlifiidec
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58 ‘ INDIVIDUAL NUCLEON ORBITS [Sec. IV.5

of j =1+ 15 are filled by one p
j=1—1% The level sequence,

pling, is shown in Fig. IV.3.
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