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It is not all… But already, not too shabby for a 
single parameterization 

 

Next step – solving nonlinear problems and 
finding solutions for particle distributions

 



What we learned today
• Using parameterization and – to a less degree action-angle variables – we wrote 

solutions for most common accelerator problems in most general form
• We avoided necessity to write a specific set of equations, finding way of solving 

it and than, finally, expressing it though lattice parameters
• We also confirmed that slow synchrotron oscillations indeed barely (e.g. in 

second order) change frequencies of betatron oscillations
• We did go beyond linearized motion to explore a classical perturbation theory, 

which is valid up to second order of approximation. More consistent approach of 
maps and Lie algebras will be topic later in the course

• We went beyond traditional Hamiltonian system and found damping decrements 
for each oscillation mode caused by weak dissipative force. We derived 
analytically so called “sum of the decrements” theorem

• We also calculated diffusion coefficients for each eigen mode (oscillator) caused 
by random kicks 
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