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Phase transitions in small systems are an important research topic. In nuclear physics, two
different phase transitions have been discussed in the literature. A first-order phase transition has
been reported in the multifragmentation of nuclei [1], thought to be the analogy of a liquid-gas
phase transition in a macroscopic system. The other phase transition discussed and anticipated
is the transition from a phase with strong pairing correlations to a phase where the nucleon
Cooper pairs are broken [2].

The Oslo Cyclotron group has developed the so-called Oslo method, which gives the oppor-
tunity of extracting both level density and γ-strength function in one and the same experiment
from primary γ spectra. The method relies on the Brink-Axel hypothesis [3,4], which states that
the primary γ spectrum is proportional to both the level density and the radiative transmission
coefficient. Besides their fundamental importance in nuclear structure, level densities are the
starting point to study thermodynamic properties. The nuclear radiative strength function,
which can be derived from the γ-transmission coefficient, characterizes the average electromag-
netic properties of excited nuclei.

In this talk experimental level densities and radiative strength functions of nuclei in the mass
region of A ∼ 40 - 50 will be presented. The entropy curves derived from the level densities will
be discussed from the point of view of breaking Cooper pairs.

Figure 1: Experimental entropy curves for the nuclei 50V and 51V.
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