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Three-wave VFEL in  

Bragg-Bragg geometry 
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Laue-Laue geometry 

                       Bragg-Laue geometry 
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 If  one mode  is in synchronism,  

    the threshold current  j :  
 

 

 If  two modes are in synchronism,  

     the threshold current j :  

 
 

 If  n  modes are in synchronism,  

     the threshold current j :  

 

     We assume               kL1 
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System for three-wave VFEL 
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Initial and boundary conditions: 
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System for n-wave VFEL 
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Numerical algorithm 
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Code VOLC (Volume Code)  

for VFEL simulation 



Dispersion equation: 
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Two-root degeneration case: 

Three-root degeneration case: 



One-mode synchronism, dependence on  

detuning from exact Cherenkov condition d 
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Two-root degeneration case 
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Three-root degeneration case 
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Periodic regime of VFEL intensity 
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Phase space portrait 
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