Perfect lattice monopole action from the continuum in hot SU(2) gluodynamics

K. Ishiguro^a, M. N. Chernodub^{a,b} and T. Suzuki^a

a Institute of Theoretical Physics, University of Kanazawa, Kanazawa 920-1192, Japan b Institute of Theoretical and Experimental Physics, B. Cheremushkinskaja, 25, Moscow, Russia

The confinement of color in Quantum Chromodynamics (QCD) remains one of unexplained non–perturbative phenomena in quantum field theory. At zero temperature, the dual superconductor hypothesis [1] suggests that the color confinement is caused by magnetic monopoles condensation which implies squeezing of the color–electric flux between quarks (dual Meissner effect). Monopoles are identified with the help of an Abelian projection based on a partial gauge–fixing [2]. In SU(2) and SU(3) gauge theories, the contribution of the monopoles to the string tension reproduces the original string tension. This effect – known as the monopole dominance – suggests that the Abelian monopoles play an important role for confinement.

In the deconfinement phase the monopoles are not condensed and the quarks are liberated (the Quark–Gluon Plasma is formed). This does not mean, however, that the monopoles do not play a non–perturbative role in this phase. It is known that in the deconfinement phase the vacuum is dominated by static monopoles while monopoles running in spatial directions are suppressed. According to numerical simulations in deconfinement phase [3], the static monopoles provide a dominant contribution to the spatial string tension which is a coefficient in front of the area term of large spatial Wilson loops.

In this work we investigate the physics of the lattice monopole currents in SU(2) gluodynamics at high temperature (deconfinement phase). Namely, we associate the lattice monopoles with the continuum monopoles by the procedure known as blocking from the continuum field theory to the lattice [4]. We show that the numerical data both for the charge density and for the action of lattice monopoles can be very well described in terms of a Coulomb gas of monopoles in the continuum [5].

References [1] G. ’t Hooft, in High Energy Physics, ed. A. Zichichi, Palermo (1975); S. Mandelstam, Phys. Rept. 23 (1976) 245.

[2] G. ’t Hooft, Nucl. Phys. B190 (1981) 455.

[3] S. Ejiri, S. I. Kitahara, Y. Matsubara and T. Suzuki, Phys. Lett. B 343 (1995) 304; S. Ejiri, Phys. Lett. B 376 (1996) 163.

[4] W. Bietenholtz and U. J. Wiese, Phys. Lett. B 378 (1996) 222; M. N. Chernodub, S. Fujimoto, S. Kato, M. Murata, M. I. Polikarpov and T. Suzuki, Phys. Rev. D 62 (2000) 094506.

[5] M. N. Chernodub, K. Ishiguro and T. Suzuki, hep-lat/0204003.