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Three-wave VFEL iIn
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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 :
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System for three-wave VFEL
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Initial and boundary conditions:

EO — E(g)i E1‘2=L1 — E101

z=0

E,|, =E5, Ej|_ =0,

dH(BO, P) _k—wlu, 0.0, p)=p.
/

\ t>0, z€[O,L], pe[-27,27] /
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System for n-wave VFEL

oE | AﬁE FBE=F(I),
ot 0Z

E=(E;)", j=1...n

\_




7

Numerical algorithm

N - A - 3 —~ .
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Code VOLC (Volume Code)
for VFEL simulation

Rzl VOLC -> VFEL simulation
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Deviation from Cherenkov synchronizm 5

Incident waves

Fourier components of dielectric susceptibility ([complex) :
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Coupling coefficients in reflection :
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Dispersion equation:
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Two-root degeneration case:

Three-root degeneration case:
+ 4,1, +1,=0

|o|1|2 — IOrlZ — |1r2 — |2r1 ~ XX -o2Xoa— XoXaXro =0

BB, + (Bl + Bl — B B,r, — B — B,r, =0
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One-mode synchronism, dependence on
detunilrE? from exact Cherenkov condition o6




/Two-root degeneration case
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/ Three-root degeneration case
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eriodic regime of VFEL intensity




Phase space portrait

0.8 =

d|EJ/dt*1.e-3
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