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As in equilibrium, lattice models are fundamental in the study of criticality and nonequilib-
rium phase transitions (NPT). Despite its simplicity, they capture the essential features of real
systems near the critical points and help us to understand the complex behavior behind traffic
jams, origins of life, granular matter, social networks, and many others fields (see for instance
[1,2,3]). However, a well known disadvantage concerning the usefulness of lattice models is that
they are to crude to be compared directly with experiments. In fact, in order to obtain a pre-
cise phase diagram one often should employ more detailed models. This work is a new effort
towards better understanding NPT. We here present a model for driven systems in which spatial
coordinates vary continuously. Our aim is to provide a realistic model for Monte—Carlo types of
computer simulations of anisotropic fluids. This leads us to discuss on the continuous limit of
the driven lattice gas (DLG) [4,5], which is the prototype for anisotropic NPT. By continuous
limit we mean aroff-lattice analog with the same symmetries and possibly criticality, which
sheds new light on its nature. Our proposed model consists of a driven version of the well—
known two-dimensional Lennard-Jones fluid [6] with the particles hopping preferentially along
one direction. This is induced by an external drigee.g, an applied electric field assuming
the particles are positive ions. In this work, we report results for a Monte Carlo study in the
‘canonical’ ensemble with the transitions rates defined bia a biased Metropolis rule, focusing
on its structural quantities and its phase diagram including a detailed study of the coexistence
curve.
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