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The first-order phase transition is a widely-observed phenomena that are
important in many fields of science and technology including physics, chemistry, biology and
engineering. Despite such importance, theoretical studies were not made sufficiently because the
conventional statistical ensembles have many problems. For example, at a phase transition point some

of them become ill-defined whereas others become unstable. We have resolved these problems in this
work by (i) proposing a novel class of statistical ensembles, (ii) deriving useful formulas specific

to these ensembles, and (iii) developing concrete methods of calculations.
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