Numerical investigation of the critical behavior of the three-dimensional Ising model near the
percolation threshold
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The question of how disorder modifies a phase transition is still not fully resolved, not
with standing decades of research. Many issues remain open, even in the case of the
ferromagnetic transition in the presence of quenched disorder, from the qualitative nature of the
ordered phase near criticality [1,2].
The description of phase transitions is considered to be one of the most complex and
urgent problems of statistical physics. The anomalously large and long-lived fluctuations of
some thermodynamic quantities observed as the phase transition point approaches are
characterized by strong interactions, which creates considerable difficulties in the analytical and
experimental investigation of critical behavior. Computer simulation is an independent tool for
investigating the abnormal behavior of a second-order phase transition [3,4], as evidenced by the
progress in the development of various methods of computer simulation. Therefore, one of the
important tasks is the development of computer simulation methods that depend weakly on the
effects of critical slowdown.
In recent years, the study of various disordered models near the threshold of impurity
percolation has become an actual and interesting problem [5,6]. In this paper we have
investigated the critical properties of the Ising model near the percolation threshold. At a
concentration close to critical, a cluster appears that connects the opposite sides of the lattice. At
the critical concentration p = pc, the largest cluster has a fractal dimension. In the theoretical
description of the behavior of such systems, the concentration of defects by a small quantity can
no longer be considered. That makes their theoretical description very difficult or even
impossible. A Invaded cluster algorithm was proposed in [7], which is much more effective than
all previous methods near the impurity percolation threshold.
In this work we investigate the critical behavior of the disordered three-dimensional Ising
model with an impurity concentration close to the threshold of impurity percolation on highperformance computing systems.
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