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Fig. 2 Phase diagram of 4D lattice gauge theory
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Phase Diagrams of Lattice Gauge in Four Dimensions
Studied with Mixed Trial Action

L Jinming * Huang Chaosheng Guo Shuohong

Abstract Using mixed action as a trial to the modified mean field theoty, we calculate
the internal energies Ep of Z (2), U (1) and SU (2) lattice gauge fields in 4-dimensions.
Phase diagram of first order phase transition like Van derwaals curve is obtained for Z
(2) group, which cannot be obtained witn any other trial actions. A very steep
crossover in the Ep-f curve for 4-D U (1) group shows the signal of 2nd order phase
transition. The Ep-8 curve for 4-D SU (2) group is smoothx shawing only a single, con-
fining phase. The results are in good agrement with the Monte Carlo results both in the

strong-coupling region and erossver region.

Keywords lattice gauge theory, phase diagram, mixed trial action

* Department of Physics, Zhongshan University, Guangzhou 510275



