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We will calculate the work doneby the string on the ring with Newton Laws.

on the ring (and vice versa).




Adiabatic Invariance 2
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Adiabatic Invariance 3
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Adiabatic Invariance 4
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See figure on next page!
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curl theorem in 2d relates the line integral to the area integral:

7{ 5-d[:/ dA-(V x 7).
loop area

We have chosen the loop to circulate in phase-space in a clockwise sense, so that
the area points into the page, leading to J. pdq = |
forms (if you know it), d(pdg) = dp A dg.

area APdq . In terms of




area = /dpdq = %pdq

Separatix — i

Oscillating Motion
(libration)

Rotating clockwise
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Adiabatic Invariance 6
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Adiabatic Invariance 7
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