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Fig. 1 Magnetization vs time with different temperatures Fig. 2 Scaled magnetization curves

and field rates in 2D and 3D
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Fig. 3 Structure factors with different fleld rates Fig. 4 Scaled structure factors
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Renormalization Group Theory of First-Order Phase Transitions

under Linear Driving External Field
Zhong Fan*

Abstract We apply for the first time renormalization group theory to a system with a flrst-order
phase transition between opposite magnetizations driven linearly by an external magnetic field.
The system is described by the large-N model with continuous symmetfy and its dynamics is
governed by the time-dependent Ginzburg-Landau model. We show explicitly that the driven
transition is also governed by the zero-temperature flxed point, and obtain novel dynamic scaling
forms for the magnetization and the structure factor. From these relations the scaling form for the
area of hysteresis loop with corrections follows naturally. Numerical results agree excellently with
the theoretical predictions.

Keywords first-order phase transitions, hysteresis, change rate of external fleld, scaling

relations, renormalization group
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