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Test problem:

u(o,x,t)=u,,t>0,
u(z,x,0)=0,0<z<L.
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From Maxwell’s equations:

1 O°E _ 4rx Jj,
c? ot2 ¢? o
E = Ee'™“") _the electricfieldstrength,
i (kr—at)

AE —V(VE) -

I L A A AT A A R B

je — the electronbeam current density,
= (k,0,k,) —the wave vector with the frequency w.
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Fig. 1. Scheme of surface quasi-Cherenkov FEL
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In the vacuum, inside the particle beam:
JE k.c*0E kc* OE .
—+ +—= =F(]) (3)
oL w 01 w OX

Boundary conditions with respect to z
for waves with amplitudes E:, E:, Es:

A %E+B O;E' +C E, +D,E, +
X

&E —*+C/E, = f.(XtE™, ), (4)
X

I L A A AT A A R B

|=2,1, k=12
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Elliptic problem:

u(o,x,;t)=u,,t>0,
u(z,x,0)=0,0<z<L.
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First-order implicit scheme:
j+1 j+1

Ve =Y Y Y
T h

a=ia" a">0 i=+-1"

j+1

K—1 =O
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a=a +1a", a,a">0:
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Weighted scheme:

j+1

Yk

_yJ U J
yk +oa yk yk—l + (1—6)3 yk yk—l 0
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f (5) by scheme (6)
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Numerical method for modelling of
surface quasi-Cherenkov FEL.:

E'+AE +AE =F()),
EZ+AE +AE =F()).
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(8)

AEL+B E2+C E'+D EL+A'EL +BE2 +CEL = f(EQ, }),
| =12 k=21

AE2+BE2+CEl'+D Ei+AEL+B'EZ+CEl = f(E?, ),
=1 k=2

AEL+BE2+C E '+ D EL+ A'E2 +BE2 +CEL = f(EQ, ]),
| =2,k =1.

)

-
B d
-
-
b
-
R
-
-
-
-
. -
= -
-
L
e
-
-
-
-
-
.
= -
= =
= =
=




LI VY AT L LA A O O

W HHHH‘ | \I\IIH‘ | \IIIHI‘ | L g

] | ]
1E-9 2E-9 3E-9 4E-9 5E-9
t, ¢

Fig.3.Amplification of electromagnetic fields as a
function of time in visible surface quasi-
Cherenkov FEL
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f the ampl
ble surface quasi-Cherenkov FEL
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