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Let μAi be the determinantal point process with the Airy kernel

KAi(x, y) =

⎧⎨
⎩

Ai(x)Ai′(y) − Ai′(x)Ai(y)

x − y
if x �= y

(Ai′(x))2 − x(Ai(x))2 if x = y,
(0.1)

where Ai(·) is the Airy function defined by

Ai(z) =
1

2π

∫
�

dk ei(zk+k3/3), z ∈ C,

and Ai′(x) = dAi(x)/dx. In this talk we show that a diffusion process with reversible
measure μAi is constructed by Dirichlet form technique [2] and the process satisfies
the following SDE:

dXj(t) = dBj(t) + lim
L→∞

⎧⎨
⎩

∑
k �=j:|Xk(t)|<L

1

Xj(t) − Xk(t)
−

∫
|x|<L

ρ(x)

−x
dx,

⎫⎬
⎭ dt j ∈ N,

where Bj(t), j ∈ N are independent Brownian motions, ρ(x) = KAi(x, y), the density
of μAi, and the integral implies Cauchy principal value.

The infinite-dimensional determinantal process associated with the extended Airy
kernel KAi :

KAi(s, x; t, y) ≡

⎧⎪⎪⎨
⎪⎪⎩

∫ ∞

0

du e−u(t−s)/2Ai(u + x)Ai(u + y) if t ≥ s

−
∫ 0

−∞
du e−u(t−s)/2Ai(u + x)Ai(u + y) if t < s,

(0.2)

x, y ∈ R, is also a Markov process with the reversible measure μAi [1]. The coinci-
dence of the above two processes has not been proved.
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