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Notations
• Accelerator  curvilinear coordinate system
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Static magnetic “lattice”
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Hamiltonian system

• We should expect that matrix representing 
Hamiltonian systems would have special 
features

• First, D are real
• Second, D have zero trace
• And more 
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What we learned today?
• Linear ordinarary equations with constant coefificents (D-

matrix) have a natural solution as exp(D.s)
• We can use functions of matricies and built entire method have 

analytical expression of matrix function as soon as we know 
eigen values of matrix D

• Matrix function have a very simple and elegant form – called 
Sylvester formula- when eigen values are unique (e.g. in non-
degenrating case) and D can be diagonalized

• But even in a most general case, we can write analytical 
expression for matrix function

• In linear Hamiltonian case, eigen values split in pair of (λ,-λ) 
and the expression can be even further simplified

• The remaining task for linear matrices if accelerators is to find 
analytical expression for eigen values – the job for next class 

28



29

If time allow, direct proof of generalized Sylvester formula
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