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| ntroduction

* Processes, which take place in plasmaguide when
relativistic electron beam pass into it.

* \We Assume that:

e The bunch shape doesn’t change.
e The plasmaisisotropic, homogeneous and cold.

¢ Calculations done for gaussian, rectangular and
parabolic bunches.



Electromagnetic Fields in Infinite Plasma

], =QV,0(X)o(y)o(z—V,t) Current density
The equations of Maxwell

g_47- 10D )

R The modification of Fourier (i,t — k, @)
. 3 2

e LB ) B, =-Qk, Kok, (r) cos(@,7)

C

q h

divB =0 e —

diV[S=47Z',O kp:V—p’ O, = . ’r:‘\/xz"'yz

Di(@,k) = &; E; (@,k) r=t—-2, p)=1-7>0
a)z VZ
gij:é)‘ij(—w—g n(z)=0->17r<0



Electromagnetic Fields in Plasmaguide

w° driw . 4 O
AE, +—¢E, = - +——divj -
. T 75 2z Lt ——dvi  E |;=0

2Qk,” J,(4,r)
E,=———"7(r)Cosw, E o \
’ R° (x) Tn = J5(2 R)(klo2 +/1n2)

Ve 5(r—15(z-v,t) g_—szin(r)COSa)er(“)J )

"7 2m 5 {32(,R(KE+ 2)
For any distribution

. Q. .
Jz o 272_ Pl(r)PZ( )

Wakefield o
E, =27 [V'E,(r,r',z = )R (r")P,(r")drdr’



Results

Exp(-——) Py(9)= EXp(— >

For Gaussian distribution p,(r) = — ! :
\/Zo-r 20, 270 20,

)

( o Jo(Ar)d, (ﬂnr) . r _g_z
Cos—(s §)ZJ LRI+ 4D Exp( ) Exp(——)dsdr’

R=5cm, o =0.5cm

1.n=10%cm 3 > o, =10 st 2.n=10"%cm 3 > o, =102 st
e ARS
m,
40,
2+ ‘ s[am]
0.5 1 1.5
s[an]
-1.5 -1 0.5 0.5 1 1.5 -0
_20,




Results

o P(s) —a<s<a
For rectangular distribution  P(s) = {o §-a

1
P(s)=—, a=430
o(S) o

[ ‘](ﬂ‘nr)‘]O(ﬂhr)
f IrCO%(S )ZJ 2GRIC+E)

1.n=10%cm > 5> 0, =10"s"" 2.n=10%cm 3 > o, =10% st

W [ =] w [ ]

Z_

/\ /\ T
d \b \/ 1




Results

P(s) —a<s<a
0 |9-a
P(s)=—-As"+B

SACERNCT I

0

For parabolic distribution P(s) ={

2k,
R

W, =—

o S , , ) o
| Jrcos s, 2Rk 1 47)

1.n=10%cm>* > @, =10"s™" 2.n=10%cm ° > o, —10% st

A\

.
RN P T
ey e o

=
_a) [ ﬁ



Results

O'S=0.5Cm, 0 T ’ ’ ’ o | '
o, =0.1cm, :Zﬂjerz(r;r,S—S)P(S,I’)der
S:O 0 !

| 2Q AGIINGY,
w=10" HZ,_ E = 30, ;J (ﬂhR)(k ) )
n,=10"cm”

P(s,r) =

(EXD(— ) — Exp(- )]
20 2(7

270, 0, .

2 mod
Wo[v/ Om]




Results

10 mod
W, v/ Cmj]
rismj — — riam]
2 4 -4 -2 2 4
-100
20 mod
riom] rian]




gaN

10
15
20
30
40
50
60
70
80
90
100
110
120
130
140
150

N mod
-0,6
-3,5

-104,4
-190,6

-271
-391,1
-462,9
-508,9
-543,6

-572
-597,3
-619,4
-639,1
-656,9
-673,2
-688,2

-702

-715

Results

100

120 140

1e

50







	Electromagnetic Fields in Infinite Plasma
	Thank You

