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Test problem: 

(1) 

(2) 



From Maxwell’s equations: 
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Fig. 1. Scheme of surface quasi-Cherenkov FEL 
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Boundary conditions with respect to z  

for waves with amplitudes E1, E2, E3 : 

(3) 

(4) 

In the vacuum, inside the particle beam: 
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Elliptic problem: 

(5) 
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:  1  ,0 i a'' > a = ia'', 
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First-order implicit scheme: 

(6) 
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 Weighted scheme: 



Fig.2. Numerical solution of (5) by scheme (6) 
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Numerical method for modelling of  

surface quasi-Cherenkov FEL: 

(8) 

(9) 



Fig.3.Amplification of electromagnetic fields as a 

function of time in visible surface quasi-

Cherenkov FEL 



Fig.4. Attempt of optimisation of the amplification 

process in visible surface quasi-Cherenkov FEL  
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