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We consider a system of Brownian motions in one-dimension in which the jth particle
is reflected by the (j + 1)th particle with weight p and also by the (j − 1)th particle with
weight q, where j ∈ N and p ≥ 0, q ≥ 0, p + q = 1. More precisely, for the case with m
particles, we consider y(t) = (y1 (t), . . . , ym (t)) with y1 (t) ≤ . . . ≤ ym (t) which satisfies
yj (t) = yj + Bj (t) − pΛ(j,j+1) (t) + qΛ(j−1,j) (t)

(0.1)

where Λ(0,1) (t) = Λ(m,m+1) (t) = 0 and
Λ(j,j+1) (·) = Lyj+1 −yj (·, 0)

(0.2)

is the local time for yj+1 (·) − yj (·). The system with a symmetric (p = q = 1/2) reflection,
corresponding to independent Brownian motions with ordering maintained, was introduced
by Harris in 1965 and has been studied by many authors since then.
In the totally asymmetric (q = 1) case, a particle with smaller index has a priority to
the one with a larger index; the latter is simply reflected by the former. The finite particle
system for this special case was discussed by Warren and others. More recently, there have
been some progress for more general initial conditions by by Ferrai, Spohn and Weiss.
In this presentation we consider generic asymmetric case where 0 < p < q < 1. The
large time properties are expected to be similar to the totally asymmetric case, i.e., to
belong to the KPZ universality class. But the techniques for the totally asymmetric case
do not work for the general case. Our analysis is based on a duality (in fact a self-duality)
property for the process, which allows us to obtain a few formulas for quantities related
to current and discuss the asymptotics. A similar analysis has been done for the case
of the asymmetric simple exclusion process(ASEP) in [BCS]. The main purpose of the
presentation is to explain the applicability of the methods to the Brownian motion case
and demonstrate its usefulness.
The presentation is based on a collaboration with H. Spohn.
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