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The action S is actually the Hamilton-Jacobi function S.
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The phase sitting in the exponential is the classical action from the Hamilton-Jacobi equation.
In the classical limit Φ→S.
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(OK in the limit ε→ 0)
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Rotations in three dimensions.

a

Invariants a · b=
∑

ij
ai δij bj, a · (b× c)=

∑

ijk
εijk ai bj ck.

εijk: ε123 =1, εijk =− εjik, εijk = εkij

Rẑ =





cos θ − sin θ 0
sin θ cos θ 0

0 0 1



= a δij + b ẑi ẑj + c εijkẑk =





a c 0
− c a 0
0 0 a+ b











a= cos θ
b= 1− cos θ
c=− sin θ
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