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On the Nuclear Radius

According to Eastman's' interpretation of Heisenberg' s
equation, we have r'=roM', where r' is the nuclear radius,
ro a proportionality constant, and M the isotopic weight.
In this connection, it was considered interesting to plot
in Fig. 1 the nuclear radius r' against A&, where A is the
chemical atomic weight of the product nucleus, chosen
because it gives a convenient average of isotopic weights
and relative abundance of isotopes. The nuclear radii for
elements of light weight were calculated from Pollard's'
barrier heights according to r'=2Z*e'/U, where U is the
barrier height, and Z* the atomic number less two. These
values are in good agreement with those suggested by
Riezler. ' The barrier heights observed by Duncanson and
Miller4 and those to be had from Klarrnann's' results were
not included in Fig. 1, since it was felt that with other
workers, disagreeing as to the shape of the potential
barrier curve, the results would not be consistent with those
obtained by Pollard. In fact, in calculating U for C and Al,
Pollard used a somewhat different method, and it is seen
that r' for these elements falls somewhat off the curve.
The radii for the heavier radioactive elements were com-
puted from Gamow's equation'

'A = (It/4mr' ) exp {—4~)2m j'/h) J'„"*(2Z*e2/r —8)&dr

where r*=2Z*e'/8, ) is the decay constant, m the mass
of the alpha-particle, E the energy of the alpha-particle.
The radius, r', is here defined as the lower limit of the
integral. For the purposes of this calculation the integral
was graphically evaluated thus avoiding the errors found
in the approximation. From Fig. 1, it will be noted that r
is linearly dependent on.A', and not proportional as given
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by the theory above, not only for the light, but also for
the heavy nuclei. Also, although the slope of the lines
for the light and heavy elements may be taken as parallel,
they do not form a continuous curve. When r' is plotted
against the first power of A, a smooth curve, not a straight
line, is obtained for the light elements. When r' is plotted
against the atomic number, a random distribution of
radioactive nuclei is obtained, which must be analyzed
into distinct family components for a semblance of order.
Thus it is seen empirically that the best results are ob-
tained by plotting r' against A&. Analysis of the figures in
Table I leads one to note that roughly, with the exception
of RaAc, those elements furthest o8' the curve give off
complex radiation. In these cases of complex radiation,
only the strongest group was used in the calculations.
The elements, Pa, Ac C', Th, and Th C' were omitted
because of discrepancies in the observed values of the
decay constant.
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