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Phase transitions and critical phenomena emerging in strongly correlated
systems are central topics in statistical mechanics. The Landau theory, which is a standard theory
of phase transitions, accounts for many properties of actual phase transitions including many
quantum phase transitions. In the meantime, the deconfined quantum criticality has caught the
attention as a nontrivial phenomenon rendering a phase transition genuinely quantum beyond the
Landau paradigm. At this unusual criticality, deconfined fractional excitations are predicted by an
effective field theory. We have studied the deconfined quantum criticality appearing in a
two-dimensional quantum spin system using the path-integral quantum Monte Carlo method and
elucidated the characteristic spectrum of fractional excitations.
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