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Abstract

The nature of the confinement phase transition in d=3+1 dimensions in various non-
abelian gauge theories is discussed. Results for the order-parameter potential, namely
the Polyakov-loop potential, from a first-principle functional renormalization group
approach are presented and the order of the phase transition in SU(N), Sp(2) and
E(7) Yang-Mills theory is discussed. Moreover, we present a simple criterion for quark
confinement based on the infrared behavior of gluon and ghost 2-point functions in a
gauge-fixed formulation. Our results suggest that the order of the phase transition in
non-abelian gauge theories can be related to the eigenvalue distribution of the order-
parameter potential close to the phase transition.
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