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Abstract of Thesis

Quantum chromodynamics (“QCD") as a theory which describes the strong nuclear force is
a robust theory which has been able to describe myriad phenomena. However, study of QCD is
made difficult for perturbative approaches at finite temperatures by the non-abelian nature of the
gauge fields. Therefore, nonperturbative approaches to QCD such as those offered by the
framework of lattice quantum field theory has proven successful in studying such finite temperature
phenomena. Chiral symmetry, broken spontaneously at low temperatures, is a phenomena which is
essential to understanding the scale of hadronic mass in the universe as well as properties of
deconfined quark and gluon matter at very high temperatures. The chiral crossover, the point of
restoration for chiral symmetry, occurs at high but finite temperatures and is ideal to be studied
from the lattice.

To this end we simulate two flavor lattice QCD using M\"obius Domain wall fermions to
investigate the symmetries of mesons associated with the spatial two-point correlation function at
high temperatures. The temperatures we consider in this investigation range from T=147 MeV to
T=330 MeV which cover the critical temperature T.=165 MeV. Our choice of the Mobius Domain
wall fermions offers us an excellent chiral symmetry on the lattice with an approximate violation of
the Ginsparg-Wilson relation of 0.14 MeV for a lattice cut off of a'=2.643 GeV corresponding to a
fine lattice.

From the two-point correlation function we extract the long range screening mass for
incremental values in the temperature; and using the difference in the screening masses as a probe
we investigate SU(2). x SU(2)r chiral symmetry, the axial U(1)a which is broken by quantum
anomaly, and additional emergent high temperature symmetry which exchanges spin degrees of
freedom. In addition to the screening mass difference we also explore the temperature dependence
of the screening mass itself and evaluate how the screening mass approaches both the T=0 meson
spectrum, as well as, the leading order of the perturbative predicition of twice the groundstate
Matsubara mass 2xT.
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