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Hamiltonian flows on the sphere S?

The Hamiltonian vector fields for the area symplectic form

f

<« Definition. The area form on round S?

The area form Ag2 on the 2-sphere is the volume form induced by the spherical metric
S2 — R3.

.

which

« In cylindrical polar coordinates,

Ag: = dO A dz

SO
)‘S(X7 _) = _dH(_)
XY
0z 00 00 0z
Thus,

_(w_ld.f)p = Jp gra‘dp(f) =P X gra‘dp(f)

« Area preserving flow <= the generating vector field is Hamiltonian <= d(txw) =0
» examples

« The Hamiltonian vector field of (0, z) — 2z is —0y

« A vector field is Hamiltonian <= symplectic as S? is simply connected.
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