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Firstly, we found a second-order phase transition accompanied by the
dissociation of Z2 vortex pairs in the Heisenberg model on the triangular lattice. This phase
transition turned out to be in the universality class of the 2D Ising model. Secondly, we studied
the vortex dissociation transition in the SU(N) JQ model and found that the estimate of the critical

indices constantly drift as the system size increases. Thirdly, we developed new methods and codes
for the vortex dissociation transitions in quantum many body systems, e.g., the parallelizable worm
algorithm for quantum Monte Carlo.
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