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In Monte Carlo study of phase transitions in spin systems, information of
critical phenomena can be derived merely from initial-time relaxations. Such a Monte Carlo scheme to
skip equilibration is called as the nonequilibrium relaxation method. In conventional local-update

algorithms, such a scheme was formulated both for critical and off-critical cases, while in
cluster-update algorithms, it had been formulated only for critical cases. In the present study we
proposed such a scheme for off-critical cases, called as the temperature scaling. This scheme was
confirmed in the magnetic phase transition in the 3D classical Heisenberg model and in the
Neel-dimer quantum phase transition in the 2D quantum antiferromagnetic Heisenberg model. Coupled
with the nonequilibrium-to-equilibrium scaling at the critical point, all the critical exponents can
be evaluated efficiently. Especially in quantum spin systems, time-consuming calculations on
off-diagonal quantities are not necessary anymore.
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