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| Have a Phase Space Which Is Determined by N Angles from the Two N Dimensional Phase Space |
Change Variables to a New Set of Variables and this Set of Variables Is Just N Angles each of Which
Goes from 0 to 2pi Independently if You Had One Angle What Would the Phase Space Look like a
Circle on a Circle if You Have Two Angles What Would It Look like Now No because if You Have Two
Angles on the Surface of a Sphere in Three Dimensions You Have an Azimuthal Angle the Longitude
Which Goes Zero to Two Pi but the Polar Angle Goes Only Zero to Pi

It Is Not Making It Simpler because It Is Very Hard To Do Numerical Integration in Which You Preserve
the Volume so this Structure of Hamilton's Equations Has To Be Preserved and that Is Not Trivial
Numerically so the Numerical Routines for Solving Hamilton's Equations Would Have To Be Such
that the Integrators Are Symplectic Integrators That You Really Preserve the Structure of Hamilton's
Equations that the Volume Element Is Preserved the Canonical Structure Is Preserved and this Is a
Non-Trivial Task Very Non-Trivial Task It Is Important To Do this because if You Look at Accelerators
Would Have To Be Such that the Integrators Are Symplectic Integrators That You Really Preserve the
Structure of Hamilton's Equations that the Volume Element Is Preserved the Canonical Structure Is
Preserved and this Is a Non-Trivial Task Very Non-Trivial Task It Is Important To Do this because if
You Look at Accelerators You Have these Particles Ooming around Then You Would Like To Solve
the Equations of Motion Numerically the System Is Very Complicated You Would Like To Solve It
Numerically but Then in a Minute or So You Would Have Large Errors Multiplying System Your
Calculation unless You Are Very Careful To Preserve the Hamiltonian Structure so It Is a Very
Non-Trivial Problem in Accelerator Physics To Get Numerical Packages of Integration
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