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Figure 1.1. Slow neutron resonance cross-sections on thorium 232 and uranium 238 nuclei.
Reprinted with permission from The American Physical Society, Rahn et al., Neutron resonance
spectroscopy, X, Phys. Rev. C 6, 1854-1869 (1972).
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Figure 1.4. Level spacing histogram for a large set of nuclear levels, often referred to as nu-
clear data ensemble. The data considered consists of 1407 resonance levels belonging to 30 se-
quences of 27 different nuclei: (i) slow neutron resonances of Cd(110, 112, 114), Sm(152, 154),
Gd(154, 156, 158, 160), Dy(160, 162, 164), Er(166, 168, 170), Yb(172, 174, 176), W(182, 184,
186), Th(232) and U(238); (1146 levels); (ii) proton resonances of Ca(44) (J = 1/2+), Ca(44)
(J =1/2—), and Ti(48) (J = 1/2+); (157 levels); and (iii) (n, y)-reaction data on Hf(177)
(J =3), Hf(177) (J =4), Hf(179) (J = 4), and Hf(179) (J = 5); (104 levels). The data cho-
sen in each sequence is believed to be complete (no missing levels) and pure (the same angular
momentum and parity). For each of the 30 sequences the average quantities{ (e.g. the mean spac-
ing, spacing/mean spacing, number variance pj, etc., see Chapter 16) are computed separately
and their aggregate is taken weighted according to the size of each sequence. The solid curves
correspond to the Poisson distribution, i.e. no correlations at all, and that for the eigenvalues of a
real symmetric random matrix taken from the Gaussian orthogonal ensemble (GOE). Reprinted
with permission from Kluwer Academic Publishers, Bohigas O., Haq R.U. and Pandey A., Fluc-
tuation properties of nuclear energy levels and widths, comparison of theory with experiment, in:
Nuclear Dara for Science and Technology, Bokhoff K.H. (Ed.), 809—814 (1983).
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All of our struggles were in vain. 82 levels were too few to give a statistically
significant test of the model. As a contribution to the understanding of nuclear
physics, random matrix theory was a dismal failure. By 1970 we had decided that
random matrix theory was a beautiful piece of pure mathematics having nothing to

do with physics. Random matrix theory went temporarily to sleep.
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FIG. 4. Fluctuations as a function of perpendicular magnetic
field of the conductance of a 310 nm long and 25 nm wide Au
wire at 10 mK. The trace appears random but is completely
reproducible from one measurement to the next. The root
mean square of the fluctuations is 0.3 e?/A, which is not far
from the theoretical result 1715 e2/h [Eq. (51) with =2 due
to the magnetic field and a reduced conductance quantum of
e?/h due to the strong spin-orbit scattering in Au]. After
Washburn and Webb (1986).
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