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SONGVUDHI CHIMCHINDA : SU(2) LATTICE GAUGE THEORY IN
COULUMB GAUGE AT ZERO AND FINITE TEMPERATURE.

THESIS ADVISOR : PROF. YUPENG YAN, Ph.D. 101 PP.

LATTICE / GAUGE / COULOMB / QCD / YANG-MILLS THEORY

We study the feature of confinement in quantum chromodynamics in the
non-perturbative method of lattice simulations of the SU(2) Yang-Mills theory in
Coulomb gauge which allows one to extract three objects: gluon propagator, ghost
form factor, and Coulomb potential which are related to the confinement of quarks
and gluon. We consider the quantization of Yang-Mills in Coulomb gauge and its
confinement scenario as pointed out by Gribov. The lattice methods are reviewed
for implementing the simulations. Observables are measured from the best gauge
copies for avoiding the Gribov gauge copies. Our gauge fixing is improved by making
more choices of gauge orbit by using the antiperiodic of lattice.

We report the results of gluon propagator and ghost form factor at zero and
finite temperature. All the observables are measured at equal-time slice of lattice.
Our result of gluon propagator shows the glowing down at IR regime for both
dimensions D = 2+ 1 and D = 3 + 1, which is consistent with previous analytic
results. The result of ghost form factors has shown the divergence at IR regime,
which is again consistent with analytic works of the other research group. We have
also simulated both gluon propagator and ghost form factor at finite temperature
which includes the range of confinement and de-confinement phase. But for the
Coulomb potential we have obtained a peculiar result at zero temperature, which

makes us hesitate to do further simulation at finite temperature.
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