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Free probability is a field strongly motivated by mathematics of quantum
physics (functional analysis and operator algebras). It focuses on "non-commutative random
variables". This theory is constructed in analogy with probability theory, and there are surprising
correspondences with probability theory. This research project has investigated various aspects of
free probability, including limit theorems in comparison with probability theory, unified theory of
cumulants, and applications to asymptotic representation theory of symmetric groups. In addition to
finding analogy with probability theory, this project created some feedback to probability theory by

finding a new aspect of Markov processes and probability distributions.
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