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In this talk we study the large-N behaviour of a system of N symmetrised Brownian motions
on a fixed time interval [0, β], i.e., the behaviour of the system under the measure
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where SN is the set of permutations of N elements, P
β
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is the Brownian bridge measure

and m is a probability measure. Hence, the terminal location of the i-th Brownian motion is
affixed to the initial location of the σ(i)-th motion, where σ is a uniformly distributed random
permutation. We derive a large deviations principle for the empirical path measure LN with
an explicit rate function. Our rate function may be written in terms of a minimising problem
for empirical pair measures, which encodes the relative frequency of Brownian bridges between
any two given points.

There are two main motivations for our study, from a mathematical point of view it is appe-
aling, since the combinatorics of the large-N behaviour of a random permutation is combined
with large deviations properties of independent, but not identically distributed, objects. The
second motivation stems from quantum physics, where one is interested in the description of the
canonical ensemble of large Boson systems. The Feynman-Kac formula allows a representation
of traces of certain operators as integrals of symmetrised expectations for Brownian motions.
The symmetry condition here is necessary for an appropriate modelling of large systems of
Bosons. Our results may be seen as a first step towards a probabilistic treatment of interacting
quantum many particle systems.

At the end of the talk we will discuss also existing results for systems of interacting Brownian
motions and their connections to a well known variational formula in quantum physics, the so-
called Gross-Pitaevskii functional. We will also outline future research plans in this field.


