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Lee-Yang Theory of Phase Transitions for a 2-urn Model

Liu Xiaoxian

School of Physical Science and Technology Nanjing Normal University 210097 Nanjing China

Abstract Lee-Yang theory of phase transitions is applied to a 2-urn model for the separation of sand. Al-
though one does not have a partition function he obtains an effective partition function of this nonequilib-
rium system and can express it as a polynomial of the effective fugacity z. Numerical calculations show
that in the thermodynamic limit the zeros of the effective partition function are located on the unit circle in
the complex z plane. In the complex plane of the actual control parameter certain roots converge to the
transition point of the model. Thus it further proves the application of Lee-Yang theory in nonequilibrium
systems.
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