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Artistic view of the Envelope Equations
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Multi-Slice approximation and Envelope Equations:
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FIG. 2: Longitudinal (red line) and Transverse(blue line) space charge field in a bunch just
extracted from the cathode, image charges switched off.
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Beam Generation and Cathode Image Charges:
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Gun + solenoid + drift : comparison of codes with space charge

— BEA
PARMELA
PARMELA__3D
HOMDYN
HOMDYN (2.50kG)
ASTRA
TREDI_Lienard
; ; ; ; 0 TREDI_static
50 100 150 200 0 50 100 150 200
Position [cm] Position [cm]

4 gy [r mm.mrad]

50 100 150 200 0 50 100 150 200
Position [cm] Position [cm]




Ez_[MV/m]

T [MeV]

120

100

80

60

40

20

0

-20

HBUNCH.OUT

/\\ / \ ——EZz_[MV/m
\ /)

\ /)

\ /o

\J \

Z_[m]

HBUNCH.OUT
—T [MeV]
—T [MeV]
0 0.5 1 1.5 2 2.5

Z_m]

dg/g_[%]

Q=1nC €4, = 0.6 um
E,.=110MV/m ¢=30° v=2856.0 MHz
E.=11MV/m ¢=-60° v=2856.0 MHz
B=0.25 T

o, = 0.5 mm 0, =2.9ps

HBUNCH.OUT

8

——dg/g_[%)]
6 — dg/g_{%]
5
4
3

- asaul
=
0
0 0.5 1 1.5 2 2.5 3

Z_[m]




sigma_x_[mm]

sigma_x_[mm]

HBUNCH.OUT

3 !
2.5 —S|gma X [mm] ________________________ |
——sigma_x [mm]
2

\ /

N S
Y4

0.5 ,

0

0 0.5 1 1.5 2 25
Z_[m]
HBUNCH.OUT

3 ! ) !
25 ! — sig ma_x_[m m]l

> f\\
15 / AN /

NN /

0.5

Z_[m]

enx_[um]

enx_[um]

HBUNCH.OUT
14 ! !
12 : enx_:[um] /
—enx_[um /
10 7

8 7

6 /

R /

N ~__~

2 A
0
0 0.5 1 1.5 2 2.5
Z_[m]
HBUNCH.OUT
14 ! :
12 i enx_[um]
10
8

Z [m]

equivalentto B=0.243 T




Longitudinal Laser Profile
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Solenoid scan (0.2( T) ==> (340 - 360 A)
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