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What we learned in 2 classes 
•  We studies some of best known kinematic invariants of motion in linear 

Hamiltonian systems – eigen “RMS” emittances 
•  We define classes of invariants, including those coming from quadratic form (Σ-

matrix) of phase space particles positions 
•  We eigen “RMS” emittances them by transforming the quadratic form (Σ-matrix) 

using a symplectic transformation    of coordinates to positively defined double-
degenerated diagonal matrix 

•  The diagonal terms are nothing else that eigen emittances which are invariants of 
motion 

•  We than compared our finding with parameterization we used for the describing 
particles motion – using a Gaussian distribution we got for a storage ring with 
synchrotron radiation -  and found relation between the parameterization and  the 
symplectic matrix     : 

•  This provided us with additional way of determining parameterization of particle’s 
motion in any piece of accelerator, not only in period systems 

•  We also looked into algebra of higher order forms and corresponding invariants,  
but stopped short of  determining how many of them are independent. 
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