
Manifolds with compatible triples

This gives

Proposition:

given (ω almost 

symplectic)

with the condition we have the third 

structure

ω, J ω(−, J−) is a Riemannian 

metric

g := ω(−, J−) is 

Riemannian

ω, g none J using polar decomposition

g, J J is orthogonal, as in 

g(J−, J−) = g(−, −)

 

⟺ g(J−, −) = −g(−, J−)

 (almost Hermitian)

ω := g(J−, −) is almost 

symplectic

[1]

smooth even dimensional orientable manifolds

 almost symplectic = almost complex
= almost Hermitian

symplectic

complexKahler

cotangent
bundles
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Smooth manifold with compatible triples

A smooth manifold with a compatible triple

(M, ω, J, g)

consists of

which satisfy

J = g−1ω−1

almost symplectic structure ω

almost complex structure J

a Riemannian metric g

two volume forms λg and ωdim M/2, which may differ but of course there exists a never

vanishing s ∈ C
∞(M) such that

sλg = ωdim M/2

J-rotation of gradient vector fields match with ω-Hamiltonian vector fields

g(grad(f), −) = df(−) = −ω(Xf , −)

⟹ g(grad(f), −) = −g(JXf , −)

⟹ Xf = Jgrad(f)
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