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RECENT PROGRESS IN THE SEMICLASSICAL DESCRIPTION
OF SHELL EFFECTS IN NUCLEAR DEFORMATION ENERGIES

Matthias Brack

Institute for Theoretical Physics, University ofRegensburg, Regensburg, Germany

After a short introduction to periodic orbit theory (POT) and semiclassical trace formulae, an
overview is given over some recent extensions of the Gutzwiller theory [1] and its applications to nuclear
deformation energies (see, e.g., in [2]). Particular emphasis is given to recent developments to include spin
degrees of freedom and the treatment of spin-orbit interactions [3, 4].
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Review of double beta decay experiments is presented. Last results of present double beta decay
experiments are discussed. Most attention is concentrated on CUORICINO and NEMO-3 results. Proposals
for future experiments with sensitivity to neutrino mass on the level 0.01 - 0.1 eV are rewired.
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Nuclear reactions induced by heavy ions at intermediate bombarding energies lead to the emission of
complex particles (clusters) on several reaction stages. Similar to light particles, non-equilibrium energetic
clusters are emitted already in peripheral reactions. The observation of massive cluster evaporation requires a
modification of traditional views of statistical decay of highly excited nuclei. Simple analysis of observations
suggests that fast thermal expansion of such nuclei is driven by surface entropy gains. The process leads to
previously unexpected nuclear meta-stability, characteristic new statistical disintegration patterns, and cluster
correlations in the nuclear surface.
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There are being recently performed intensive studies, both experimental (e.g. [1-4]) and theoretical
(e.g. [5-8]), of single-particle properties of heaviest nuclei. Experimentally, both a and у spectroscopy are
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