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Anisotropic pressure and novel first-order phase
transition in SU(3) Yang-Mills theory on T2 × R2
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We consider a pure Yang-Mills theory on T2 × R2 with boundary conditions imposed not only in the imag-
inary time direction but also in one spatial direction, and discuss thermodynamic quantities and their phase
structures. The introduction of the boundary condition leads to the breaking of rotational symmetry, result-
ing in anisotropy of the pressure. Results from lattice QCD simulations [1] show that the anisotropic effect
is suppressed until the spatial extension becomes significantly smaller near the critical temperature. This re-
sult is a very different behavior from that of massless free boson systems. In order to clarify the mechanism
behind this result, we employ an effective model with two Polyakov loops along the time and spatial direc-
tions [2]. We show that introducing the interplay of two Polyakov loops well describes the lattice data in the
high-temperature region, as suggested in a previous study [3]. Furthermore, we suggest the presence of a
new first-order phase transition, which is distinguished from the confinement phase transition.
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