arXiv:hep-lat/0402024 v1 20 Feb 2004

February 20, 2004 17:40 WSPC/Trim Size: 9in x 6in for Proceedings confinement03

FROM THE ABELIAN PROJECTED FLUX TUBE TO THE DUAL ABELIAN HIGGS MODEL

E.–M. ILGENFRITZ^∗ Institut für Physik, Humboldt Universität zu Berlin, D–12489 Berlin, GERMANY

A recent detailed study of the QQ̄ flux tube and its DAHM analysis is reported.

In Abelian projected (AP) SU (2) lattice gluodynamics we have measured the profile of QQ̄ flux tubes for various lattice spacings and different QQ̄ distances R. We have fitted the results by the classical flux-tube solution of the 3D lattice U (1) dual Abelian Higgs model (DAHM) with external electric charges, taking the finiteness of R into account.1 On the lattice, the flux-tube profile is characterized by the correlator of electric field strength and monopole current with the (Abelian) Wilson loop. In the course of work, we have explored and minimized systematic effects which could spoil the observed flux-tube profile: a bad ground state overlap and the Gribov problem encountered in maximal-Abelian gauge fixing. The superposition of a Coulomb field and a solenoidal field (as known from DAHM with external sources) has been confirmed on the lattice by considering correlators with Wilson loops expressed in terms of regular and singular parts of the AP gauge field, respectively, obtained by Hodge decomposition. The fits give a dual gauge boson mass m_B =1091(7) MeV and a Higgs mass m_χ=953(20) MeV independently of the flux-tube length. The Ginzburg-Landau parameter of the gluodynamic vacuum κ = m_χ/m_B = 0.87(2) < 1 indicates a weak type-I superconductor. In contrast to the masses, the dual gauge coupling g_m is obtained R-dependent which reflects the antiscreening of the non-Abelian quark charge. Up to R = 0.5 fm we have found no growing of the flux-tube width, i.e., no string roughening.

∗This work is done in collaboration with Y. Koma, M. Koma (both MPI Munich), and T. Suzuki (Kanazawa U.) 1

February 20, 2004 17:40 WSPC/Trim Size: 9in x 6in for Proceedings confinement03

2 References 1. Y. Koma, M. Koma, E.-M. Ilgenfritz and T. Suzuki, Phys. Rev. D 68 114504 (2003).