Atiyah-Manton Approach to Skyrmion Matter

Byung-Yoon Park Department of Physics, Chungnam National University, Daejon 305-764, Korea (E-mail: bypark@chaosphys.chungnam.ac.kr)

Dong-Pil Min Department of Physics and Center for Theoretical Physics Seoul National University, Seoul 151-742, Korea (E-mail: dpmin@phya.snu.ac.kr)

Mannque Rho Service de Physique Théorique, CE Saclay 91191 Gif-sur-Yvette, France & School of Physics, Korea Institute for Advanced Study, Seoul 130-012, Korea (E-mail: rho@spht.saclay.cea.fr)

Vicente Vento Departament de Fisica Teòrica and Institut de Física Corpuscular Universitat de València and Consejo Superior de Investigaciones Científicas E-46100 Burjassot (València), Spain & School of Physics, Korea Institute for Advanced Study, Seoul 130-012, Korea (E-mail: vicente.vento@uv.es)

Abstract

We propose how to approach, and report on the first results in our effort for, describing nuclear matter starting from the solitonic picture of baryons which is supposed to represent QCD for large number of colors. For this purpose, the instanton-skyrmion connection of Atiyah and Manton is exploited to describe skyrmion matter. We first modify ’t Hooft’s multi-instanton solution so as to suitably incorporate proper dynamical variables into the skyrmion matter and then by taking these variables as variational parameters, we show that they cover a configuration space sufficient to adequately describe the ground state properties of nuclear matter starting from the skyrmion picture. Our results turn out to be comparable to those so far found in different numerical calculations, with our solution reaching stability at high density for a crystal structure and obtaining a comparable value for the energy per baryon at the minimum, thus setting the stage for the next step.