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Abstract We discuss the global Lp(Rn)-boundedness of Fourier integral operators of the form

(1)
Pu(x) =

∫
Rn

∫
Rn

eiϕ(x,y,ξ)a(x, y, ξ)u(y) dydξ (x ∈ Rn),

ϕ(x, y, ξ) = (x− y) · ξ +Φ(x, y, ξ),

where Φ(x, y, ξ) is introduced just for convenience and we do not lose any generality with this
notation. A condition for the global L2(Rn)-boundedness was given by Asada and Fujiwara [1]
or by the authors [2], while the local Lp(Rn)-boundedness was given by Seeger, Sogge and Stein
[3]. Unfortunately, not so many results are available for the global boundedness on Lp(Rn), but
in this talk, we describe a construction that is used to deduce the global result from them.

Let Sk be Hörmander’s symbol class and let P∗ be the formal adjoint of P. Then we have

Theorem 1. Assume the following conditions:

(A1) Φ(x, y, ξ) is a real-valued C∞-function and ∂γ
ξΦ(x, y, ξ) ∈ S0 for |γ| = 1.

(A2) P and P∗ are L2(Rn)-bounded if a(x, y, ξ) ∈ S0.

(A3) P and P∗ are uniformly H1
comp(Rn)-L1

loc(Rn)-bounded if a(x, y, ξ) ∈ S−(n−1)/2.

Then P is Lp(Rn)-bounded if 1 < p < ∞, κ ≤ −(n− 1)|1/p− 1/2|, and a(x, y, ξ) ∈ Sκ.

We simply state a corollary by restricting our phase functions to the form

ϕ(x, y, ξ) = x · ξ − φ(y, ξ) (in other words Φ(x, y, ξ) = y · ξ − φ(y, ξ)).

Theorem 2. Let φ(y, ξ) and a(x, y, ξ) be C∞-functions. Assume that φ(y, ξ) is positively ho-
mogeneous of order 1 for large ξ and satisfies

|det ∂y∂ξφ(y, ξ)| ≥ C > 0,

Also assume that ∣∣∣∂α
y ∂

β
ξ (y · ξ − φ(y, ξ))

∣∣∣ ≤ Cαβ⟨ξ⟩1−|β| (∀α, |β| ≥ 1),∣∣∣∂α
x ∂

β
y ∂

γ
ξ a(x, y, ξ)

∣∣∣ ≤ Cαβγ⟨ξ⟩−(n−1)|1/p−1/2|−|γ| (∀α, β, γ),

hold for all x, y, ξ ∈ Rn. Then P is Lp(Rn)-bounded for every 1 < p < ∞.

This is joint work with Michael Ruzhansky (Imperial College London)
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