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Abstract. Determinantal point processes are of considerable current
interest in probability theory and mathematical physics, since they
arise naturally in random matrix theory, non-intersecting paths, certain
combinatorial and stochastic growth models and representation theory
of large groups. As pointed out by Borodin, certain determinantal
point processes arise as biorthogonal ensembles. As follows from a
remarkable theorem of Karlin and McGregor, this is the case of some
non-intersecting confluent paths, whose correlation kernel is built of
families of orthogonal polynomials.

We are interested in a situation when the biorthogonal ensemble
is related to polynomials of multiple orthogonality (that is, when the
orthogonality conditions are distributed among several weights). The
simplest case is of the non-intersecting paths of particles performing
brownian motion, ending at two or more fixed positions (this model is
connected also with the eigenvalue distribution of GUE with external
source).

We study n non-intersecting squared Bessel processes in the confluent
case: all particles start at time t = 0 at the same positive value x = a,
remain positive (due to the nature of the squared Bessel process) and
are conditioned to end at time t = T at x = 0. In the limit n → ∞,
after appropriate rescaling, the paths fill out a region in the tx-plane.
In particular, the paths initially stay away from the hard edge at x = 0,
but at a certain critical time the smallest paths hit the hard edge and
from then on are stuck to it. The phase transition at the critical time
is a new feature of the present model. A key fact in the analysis is that
in the confluent case the biorthogonal ensemble reduces to a multiple
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orthogonal polynomial ensemble, corresponding to a Nikishin system of
two modified Bessel-type weights. This means that there is a 3×3 RH
problem characterizing this model that can be analyzed in the large n

limit using the Deift–Zhou steepest descent method.
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