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Let R+ × [0; 2𝜋) contain particles with coordinates (𝑥𝑖, 𝑦𝑖) on R+ × [0; 2𝜋), which form a Poisson point
process with density 𝜆. Each particle with coordinates (𝑥𝑖(𝑡), 𝑦𝑖(𝑡)) at time 𝑡 moves independently of the
others according to the law

𝑥𝑖(𝑡) = 𝑥𝑖(0)− 𝑣(𝑦𝑖)𝑡+ 𝑤
(1)
𝑖 (𝑡),

𝑦𝑖(𝑡) = 𝑦𝑖(0) + 𝑤
(2)
𝑖 (𝑡) (𝑚𝑜𝑑 2𝜋)

where 𝑣(𝑦) is the drift, {𝑦𝑖(0)} is a set of constants, and {𝑤(𝑘)
𝑖 (𝑡)}, 𝑘 = 1, 2 is a set of independent

standard Wiener processes with zero mean. Upon collision with the boundary, particles are absorbed and
disappear, with the boundary shifting by a certain amount proportional to 𝛿, the particle’s "size."

Now we formulate the main result. Let 𝑁 = 𝑁(𝑡) be the number of particles absorbed by the boundary
by time 𝑡, then 𝜉 = 𝜉(𝑡) = 𝛿𝑁(𝑡) is the position of the boundary (along the x-axis) by time 𝑡.

Theorem 1.
Let 2𝜋𝜆 < 𝛿−1. If 𝑣(𝑦) is such that

∫︀ 2𝜋

0
𝑣(𝑦)𝑑𝑦 > 0, then the boundary motion is asymptotically linear,

i.e., as 𝑡 → ∞ a.s.
𝜉(𝑡)

𝑡
→ 𝑉 = 𝑣

2𝜋𝛿𝜆

1− 2𝜋𝛿𝜆
, 𝑣 =

1

2𝜋

∫︁ 2𝜋

0

𝑣(𝑦)𝑑𝑦
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