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Geometrically frustrated magnets have been studied exhaustively in a wide area of science. In
frustrated magnetic systems, since various types of underlying symmetry appear, it is a signifi-
cant issue to investigate relation between nature of phase transition and underlying symmetry. In
particular, in frustrated continuous spin systems on two-dimensional lattices, although a phase
transition associated with the true long-range order of spin is prohibited by the Mermin-Wagner
theorem, topological phase transition relating to topological defect often occurs. It is known that
topological defects are classified by the order parameter space of considering model. The antiferro-
magnetic Heisenberg model on triangular lattice is the fundamental system where the topological
defects play an important role. If only nearest-neighbor interactions exist, by dissociating Z2 vor-
tices reflecting to the order parameter space SO(3), a topological phase transition occurs [1]. In
addition, if further competing interactions exist, the order parameter space is often direct prod-
uct between spin symmetry and lattice rotation symmetry. For example, by adding the third
nearest-neighbor interactions, the order parameter space becomes SO(3)×C3, and a first-order
phase transition with C3 symmetry breaking and the Z2 vortex dissociation reflecting to SO(3)
symmetry simultaneously occur [2,3]. However, a second-order phase transition has never been dis-
covered in longstanding studies on the antiferromagnetic Heisenberg models on triangular lattice.
By Monte Carlo simulation, we study finite-temperature properties of the Heisenberg model on
distorted triangular lattice with the nearest-neighbor and the third nearest-neighbor interactions
where the order parameter space is SO(3)×Z2. We find that a second-order phase transition with
Z2 symmetry breaking occurs, and the universality class of the phase transition is the same as the
two-dimensional Ising model [4]. Moreover, this model exhibits the Z2 vortex dissociation at the
second-order phase transition point. To our knowledge, this is the first example that the Z2 vortex
dissociation occurs at the critical point. We believe that the obtained nature is not restricted
to the considered model and typically occurs in the systems having the order parameter space
SO(3)×Z2. The order parameter space SO(3)×Z2 appears in magnetic systems having following
conditions: (i) the spin is Heisenberg type, (ii) there are some competing interactions, and (iii)
there is a reflection symmetry of lattice. These conditions are satisfied in many frustrated magnetic
systems. Therefore, the obtained nature should ubiquitously occur in frustrated magnetic systems.
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