High Spin Physics 2001, Warsaw, February 6-10, 2001

Abstract No: 024 Submitted on: 30 Dec 2000, 16:54 GMT Title: Fermionic Bubbles and Foam Author(s): A. Bulgac,^1 and P. Magierski,^2 Affiliation(s):^1 Department of Physics, University of Washington, Seattle, USA, 2 Institute of Physics, Warsaw University of Technology, Warsaw, Poland

The positioning of one or more bubbles inside a many fermion does not affect the volume, surface or curvature terms in the liquid drop expansion of the total energy. If Coulomb effects are irrelevant, the only contribution to the ground state energy of a system with one or more voids arises from quantum effects, which is similar to the Casimir effect in vacuum or in critical phenomena. We discuss the characteristics of such systems, the interplay among various effects, such as shell corrections and chaotic behavior, and briefly mention the role of the temperature and pairing [1]. As an example we consider the neutron matter at subnuclear densities in the neutron star crust which is unstable towards the formation of inhomogeneities. Depending on the average value of the neutron density one can observe the appearance of either bubbles, rods, tubes or plates embeded in a neutron gas. We estimate the quantum corrections to the ground state energy (which could be termed either shell correction or Casimir energy) of such phases of neutron matter. The calculations are performed by evaluating the contribution of the shortest periodic orbits in the Gutzwiller trace formula for the density of states. The magnitude of the quantum corrections to the ground state energy of neutron matter are of the same order as the energy differences between various phases [2].

References

[1] Y. Yu, A. Bulgac, and P. Magierski, Phys. Rev. Lett. 84 (2000) 412.

[2] A. Bulgac, P. Magierski, Nucl. Phys. A (2001) (in press), Los Alamos preprint library: astroph/0002377; Phys. Rev. E (2001) (submitted), Los Alamos preprint library: physics/9902057; Physica Scripta T (2001) (in press), Los Alamos preprint library: astro-ph/0007423; Acta Phys. Pol. B (2001) (in press), Los Alamos preprint library: nucl-th/0011006;

Preferred presentation of the contribution: in the oral session.