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Abstract
Random matrices are widely used to model quantum systems with chaos and disorder. In such models,
the observable is expressed as a quantum operator averaged over an ensemble of random matrices with a
given probability measure. In my talk, I demonstrate a general approach, “the random matrix integrable
theory”, to the nonperturbative calculation of the random-matrix integrals. With this approach, the internal
symmetries of the integration measure, expressed in terms of highly non-trivial nonlinear relations for the
original integral (the Toda lattice hierarchy, the Kadomtsev-Petviashvili hierarchy) and the relations following
from the deformation of the integration measure (Virasoro constraints), are used to represent the integral as
a solution of differential equations, where the differentials are taken over the internal (physical) parameters of
the model [1,2]. This method represents a particular implementation of results obtained within a more general
theory of τ -functions. In particular, the central theorem of this theory states the existence of the Toda lattice
and Kadomtsev-Petviashvili hierarchies for the typical random-matrix integrals.
The particular implementation of the integrable theory will be discussed in the example of the physical
problem of quantum transport in chaotic cavities [3,4]. A brief introduction to the physics of the problem
and the advantage of the integrable theory method for calculation of the conductance cumulants, and of
the shot-noise-conductance joint cumulants are going to be presented. In particular, we demonstrate how
the conductance cumulant generation function can be expressed in terms of the solution of the Painleve
V transcendent equation. In addition, the results of the integrable theory implementation to the averaged
random-matrix characteristic polynomials [1], and also for the problem of the power spectrum of the eigenlevel
sequences in the quantum chaotic system [2,5] will be discussed.
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