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Project background and description

Complex systems are traditionally described by statistical mechanics, which is a robust
mathematical instrument and offers simple and computationally powerful models from percolation
to spin dynamics [1]. Besides that, statistical mechanics builds the theory of phase transitions and
critical phenomena in physical systems [2]. The critical transitions in pattern formation appearing
in a large-scale complex system are involving complex interactions among a pattern and the
environment through the feedback.

In this project, we develop novel statistical mechanics models incorporating the feedback between
patterns and the environment that could simulate phase changes and the subsequent shift in the
complex structure of patterns. These models will be used to study complex climate [3],
environmental [4] and social systems [5] involving data analysis.
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