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Sylvester formulae 
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Standard case of distinct eigen values, 1… 2n  

Degenerated case of with m < 2n distinct  
eigen values, ni is the height of the eigen value  
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Case II: 

� 

b =  
f − g( )2

4
+ 2L2 f + g( ) + n2 = 0;

f = g; n = 0  and  L2 f + g( ) = L2 K 2 + Ω2 + El2( ) = 0;Ω = eBs / poc;E⊥ = 0.

 

i.e. there are two cases: L=0 or 

� 

f + g = 0 .  
If both are equal zero, i.e. 

� 

f + g = 0;  L = 0, this is equivalent to the case I above.  

Case II a: 

� 

f + g = 0 , K=0, Bs=0 -> L=κ. Thus, this is just a drift (straight section) with 
rotation, whose matrix is trivial: Drift + rotation. There is not transverse force – hence 
R=0. 
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R56 is as for a drift: 

� 

R56 = m2c 2

po
2 s      (IIa-2) 
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Case II b cont…  
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Case III continued.. 
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Next is just 
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with result of: 
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What we learned today? 
•  Majority of accelerator elements are either drifts or magnets, 

located in the places where energy of the beam is constant 
•  Many of them can be considered to be DC, e.g. time independent 
•  Typical approach of calculating a beamline transport matrix is to 

consider elements with step-wise constant “coefficients” 
•  Since energy if the beam is constant, the 6x6 matrix is reduced to 

4x4 matrix, as special solution (4-vector) for particle with deviated 
energy and a slip-factor R56 accounting for dependence of the travel 
time on the particle’s energy. 

•  We applied  Sylvester formulae, derive during last class.  
•  There is only five distinct cases covering any possible DC hard-edge elements, 

or any shot slice of s-dependent magnet parameter (such as magnet edge field) 
•  Now you should be able to write matrix of any DC element you encounter  in 

accelerator 
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