Study of cluster surface energies with the three-dimensional Ising model

J. Helgesson^a, R. Ghetti^b, L.G. Moretto^c, J.B. Elliott^c , L. Phair^c, D. Breus^c, G.J. Wozniak^c

a School of Technology and Society, Malmö University, Malmö, Sweden b Cosmic and Subatomic Physics, Lund University, Lund, Sweden c Nuclear Science Div., Lawrence Berkeley Nat. Lab., Berkeley, USA

It has recently been shown that experimental multifragmentation data contain the signature of a liquid to vapor phase transition manifested by the scaling behavior predicted by the Fisher’s droplet formalism. The critical exponents τ and σ as well as the critical temperature T_c and the surface energy coefficient c_0 can be directly extracted [1]. In the droplet formation the surface energy of the fragments plays a crucial role. A deeper understanding of the fragment surface energy for cluster distributions near the phase transition region is important.

The Ising model has been identified as a simple model which describes a liquid to vapor phase transition through the Fisher scaling [2]. Within the Ising model [3] we are studying the surface energy of clusters. The validity of the Fisher formalism is examined by extending it in order to take into account the deformation of the clusters. Strongly deformed clusters have a larger surface and thus a larger surface energy and should therefore appear less frequently. Expanding the surface in multipoles, the cluster distribution should depend on the set of parameters used previously ( τ , σ, T_c , etc.) and additionally on the deformation (expansion) parameter. To the extent that the quadrupole moment represents the extra surface and therefore the extra cost to produce a fragment, we should be able to extend the Fisher description of the cluster yields to include the effects of deformation. This analysis is currently underway.

References [1] J.B. Elliott et al., Phys. Rev. Lett. 88 (2002) 042701. [2] C. Mader et al., LBNL 47575 (2001), Subm. to Phys. Rev. Lett. . [3] L.J. Chen et al., Comput. Phys. Commun. 66 (1991) 377.