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Thirteen states in 208Pb Ex < 7.8MeV are described with the algebraic cluster model (ACM
[1]) by a tetrahedronal shape. Two or three members of one rotational and four vibrational bands
with spins from 0± to 4± are identified. Two states are newly identified, two spin assignments are
new, all parities were known. The identification of the thirteen states is based on the knowledge
of the lowest 150 states at Ex < 6.2MeV with 99% reliability [2], the knowledge of about the
next 200 states below the neutron threshold with 80% reliability, and the good knowledge of
about 200 states above the neutron threshold [3]. The excitation energies deviate from the
predictions of the ACM by 0.2-1.5%. The agreement with the ACM falsifies the description of
the 3− yrast state as a vibrational state and in consequence renders the search since 50 years
for double-octupole states as a miscomprehension.

Experimental information in other nuclei is incomplete [4]. Nevertheless the two lowest
members of the rotational band may be identified reliably in more than 150 even-even nuclei
with 16 ≤ A < 260. The heads of two rotational-vibrational bands with spin 0+ and 1− may
be located in a few dozen nuclei also. The ratio of the excitation energies for the two rotational
states with spins 3− and 4+ in about 150 nuclei deviates from the predicted ratio 3/5 by a mean
factor 〈R〉 = 1− 0.003 ± 0.008.

The dependence of the rotational and vibrational energies on the number of neutron and
proton pairs correlates with the structure of the tetrahedrons. Starting from a tetrahedron of
side length 2 for 16O the successive addition of nucleon pairs in five more layers up to 252Cf leads
to an increase of the moment of inertia by a factor of ten. Sudden drops near each start of a
new layer – in the otherwise rather continuous increase – verify the description by tetrahedrons.
The replacement of an α-particle by one or two pairs of neutrons or one pair of protons yields
similar changes of the moment of inertia.
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