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A COMPLEX AIRY INTEGRAL
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TOMIO KUBOTA

The Airy integral is a formula concerning the Fourier transform
of a function like sin x3 or cos x\ and is written, for instance in [2], as
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for x ^ 0.
In this paper, we shall prove a similar formula

(1) J^ e(z> - 3zw)dV(z) = I * 2 (sin ~y)w\(\J_m(2πw^)\2 - \J1/Z(2πw^)\2)

containing same Bessel functions and the exponential function e(z) =
exp (πV^Ϊ(z + z)), where dV(z) is the usual euclidean measure, and the

integral should be interpreted as lim . This is a byproduct of
Jc γ~*°° J\z\<r

the results in [1],
The proof of our main result (1) is reduced to an equality between

Mellin transforms of certain functions. Let us first treat the purely com-
putational part of the proof. If z = r exp (V —10) and w = r' exp (V —100>
(r, rf ^ 0, θ, θf e R), are polar expressions of complex numbers z and w,
then a general formula on the Bessel function Jm says

e(z) = f] Λf^ϊmJm(2πr) exp (V^

This implies

e{f) = 2 ^V^Jm&πr^ exp (v̂ =
m= —

e(-Szw) = Σ (
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