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Figure 3.11 The breakdown of the Rutherford scattering formula. When the
incident a particle gets close enough to the target Pb nucleus so that they can
interact through the nuclear force (in addition to the Coulomb force that acts when
they are far apart) the Rutherford formula no longer holds. The point at which this
breakdown occurs gives a measure of the size of the nucleus. Adapted from a
review of a particle scattering by R. M. Eisberg and C. E. Porter, Rev. Mod. Phys.
33, 190 (1961).
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Figure 11.24 Deduced level scheme for ®'Zr. Each ¢ value (except zero) de-
duced from the angular distributions of Figure 11.23 leads to a definite parity
assignment but to two possible / values, £+ . Which one is correct must be
determined from other experiments. The fraction of the single-particle strengths
represented by each level is indicated by the length of the shading; thus the ground
state is nearly pure d; ,, shell-model state.
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Figure 11.20 The curve marked NC shows the contribution from compound-

nucleus formation to the cross section of the reaction 2°Mg(p, p)?*Mg. The curve
marked ID shows the contribution from direct reactions. Note that the direct part

has a strong angular dependence, while the compound-nucleus part shows little -

Let’s consider a specific example. The compound nucleus $4Zn* can be formed
through several reaction processes, including p +%Cu and « +%Ni. It can also
decay in a variety of ways, including ©Zn + n, *Zn + 2n, and ®*Cu + p + n.
That is

p +%Cu SZn+n
\ o . / o
Zn Cu+n+p

27Zn + 2n
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Figure 11.19 Cross sections for different reactions leading to the compound
nucleus 54Zn show very similar characteristics, consistent with the basic assump-
tions of the compound nucleus model. From S. N. Goshal, Phys. Rev. 80, 939
(1950).
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