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WKB Theory in One Dimension
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The Schwinger Oscillator
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The Classical Helium Atom
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The 3-Body Reduced Phase Space
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Reduced Phase Space for Z .
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Symplectic Reduction for by Symbol
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The Doubled Hilbert Space

An operator A : S — S can be thought of as living in a doubled Hilbert
space. Operator A has a doubled “wave function” (z|A|z’). The “scalar

product” of two operators A and B is

A A A
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The Doubled Phase Space

A

Let’s write Di@m’ — tr(ATB), where
A= |jm)(Gm'|,  B=1U(g).

Each of these operators lives in the doubled Hilbert space H ® H™, so
they must be supported by Lagrangian manifolds in the doubled phase
space,

d x ¢* =C* x C*=R®

This phase space has real coordinates (x1,xs,p1,p2, X}, 5, P, D5), OT
complex coordinates (21, 2o, 21, 25), which can be seen as a pair of “spinors”
z and 2.



Lagrangian Manifolds in Doubled Phase Space

As for U(g), the Lagrangian manifold is the graph of the linear canonical
transformation, z = g2’ (prev1ously plotted). As for [jm){(jm/|, it is the

eigenoperator given by I = j, J,=m, I' = j, J. =m/'.
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