
Almost complex structure on S 2 induced from

spherical metric and its area form

Because area spanned by the parallelogram is

∥X∥ ∥Y ∥ sin(θX,Y )

and oriented area is

so we conclude

gS(JX, Y ) = λS(X, Y )
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Almost complex structure on S 2 using cross product on R3.

The involution

where we've identified TpS 2 ≤ R
3.

J : TS 2 → TS 2

Xp ↦ p × Xp

supposed to be

⟨X, Y ⟩ = ∥X∥ ∥Y ∥ cos(θX,Y )

= ∥X∥ ∥Y ∥ sin(θX,Y +
π

2
)

= ⟨JX, Y ⟩

⟨JX, Y ⟩ = ⟨p × X, Y ⟩ = ⟨p, X × Y ⟩

which, again, should be the oriented area of X, Y ∈ TpS 2

In local coordinates

⟨JX, Y ⟩ = ⟨J
∂

∂x
,

∂

∂y
⟩dx ∧ dy =

∂

∂x
×

∂

∂y
dx ∧ dy∥ ∥stretchy
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