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PANEITZ-TYPE OPERATORS AND APPLICATIONS
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To the memory of André Lichnerowicz

Given (M,g) a smooth 4-dimensional Riemannian manifold, letSg be the scalar
curvature ofg, and letRcg be the Ricci curvature ofg. The Paneitz operator, discov-
ered in [21], is the fourth-order operator defined by

P 4
g u=	2

gu−divg
(
2

3
Sgg−2Rcg

)
du,

where	gu=−divg∇u is the Laplacian ofu with respect tog. When(M,g) is the
4-dimensional standard unit sphere(S4,h), we get that

P 4
h u=	2

hu+2	hu.

The Paneitz operator is conformally invariant in the sense that ifg̃ = e2ϕg is a
conformal metric tog, then for allu ∈ C∞(M),

P 4
g̃ u= e−4ϕP 4

g (u).

The 2-dimensional analogue of this relation is

	g̃u= e−2ϕ	gu.

When the dimension is 2, it is well known that the scalar curvatures ofg and g̃ are
related by the equation

	gϕ+ 1

2
Sg = 1

2
Sg̃e

2ϕ.

When the dimension is 4, we get that

P 4
g ϕ+Q4

g =Q4
g̃e
4ϕ,

where

Q4
g =

1
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(
	gSg+S2g−3|Rcg |2

)
.
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