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Table 1: Free Electron Lasers (2004)  
(W.B.Colson et al. Proc. 2004 FEL Conference, 706-710) 



Table 2: Proposed Free Electron Lasers (2004)  
 



First lasing of Volume FEL 
(VFEL) in wavelength range  
~ 4 - 6 mm (2001) 

V.G.Baryshevsky, K.G.Batrakov, A.A.Gurinovich, I.I.Ilienko, A.S.Lobko,  
V.I.Moroz, P.F.Sofronov, V.I.Stolyarsky 



VFEL-10 keV (2001) 
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VFEL-250 keV (2003) 



“Grid” volume resonator 



VFEL in Bragg geometry  
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Laue geometry 
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Three-wave VFEL,  
Bragg-Bragg geometry 
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Laue-Laue geometry 
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Surface VFEL 
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Volume distributed feedback 

 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               kL1 
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Main equations 
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System for three-wave VFEL: 
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System parameters: 
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Simple initial and boundary 
conditions: 
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System for n-wave VFEL: 
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Boundary conditions including 
mirrors: 
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Common boundary conditions: 



Equations for electron beam 
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Code VOLC - VFEL simulation 



Establishment of nonstationary 
solution in two-wave geometry 
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Periodic regime of VFEL intensity  
in three-wave geometry: 
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Phase space portrait 
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Simulation of BWT  
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Simulation of Smith-Purcell radiation 
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Amplification and oscillation 
regimes in three-wave geometry 
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SASE regime simulation: 
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Dispersion equation: 
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Two-root degeneration case: 

Three-root degeneration case: 



One-mode synchronism, dependence on 
detuning from exact Cherenkov condition  
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One-mode synchronism, dependence 
on   and system parameter l1 



Two-root degeneration case 
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Three-root degeneration case 
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Current threshold for two- and three-
wave geometry in dependance on L 
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