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Self-consistent single-particle approximation to
nuclear state densities at high excitation energy
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We compute nuclear state densities in the frame of the grand-canonical formalism in an energy (or, equiv-
alently, temperature) range where residual two-body interactions and collective effects can reasonably be
neglected. The single-particle states used in the calculations are generated in a self-consistent relativistic
mean field at finite temperature [1] based on the NL3* [2] and DD-ME1 [3] effective interactions. Resonant
single-particle states of small width (Gamow states), which are expected to give a sizable contribution at high
temperatures, are evaluated by means of the complex scaling method [4]. Nuclear state densities are then
evaluated for a number of even-even nuclei in a large mass region by the Gamow state method and by the
subtraction method, originally formulated by Bonche, Levit and Vautherin [5], where the grand-canonical
potential of the excited nucleus is obtained by subtracting from the thermodynamic potential of the nucleus
in equilibrium with its vapour the potential of the vapour alone at the same temperature. The results of the
two approaches are compared and the limits of the adopted formalism discussed.
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