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Abstract Boundary Element Method(BEM) is applied to simulate electron optics system of multi-beam klystron with PRPM
focusing in this paper. The function of importing 3D magnetic fields from MAFIA is added to TAU. Magnetic induction
distribution along Z axis at different radial positions is given out and the electron trajectories are analysed. Optimization of

the magnetic focusing system can decrease the radial magnetic induction and improve the electron beam quality. Less time

will be needed than other codes, TAU become a very useful tool for multi-beam electron gun design.
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Fig.1 Triangular charge on an electrode
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Fig. 2 Section graph of PRPM focusing system
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Fig.3 Axial magnetic field B, of different hole in cathode region

20
~ —0.132 = ]
> T 10
' X
—0.134 c
< 0
—0.136 =
75 85 95 105
Z (mm) Z (mm)
— B.(r=0mm) — B(r=6mm)
-=-B,(r=6mm) --- B(r=10mm)
- B(r=10mm) B.(r=16mm)
== B,(r=16mm)

Kl 4 53355 XA Al
4 Fw47B, K
Fig.4 Axial magnetic field
B, at different channel in the
third uniform area
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Fig.5 Radial magnetic field B, on
the axis at different channel
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Tab.1 Comparison of results and running time using
different soft ware: EGUN, PIC code and TAU

V(kV) I(A) P(uP) Time

EGUN(2D) 15 0.75 0.408 2min
PIC code (3D) 15 0761 | 0414 | 42hour
TAU(3D) 15 0752 | 0.409 40min
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Fig.6 Section graph of particles at the entrance
of anode for the beam at center and r=10mm
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Fig.7 Trajectories of the center beam(Using EGUN and TAU 3D)
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Fig.8 Corresponding to the projection of the trajectories on the plane YZ
(a) r=6mm (b) r=10mm (c) r=16mm
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Fig.9 Corresponding to the projection of the trajectories on the plane YZ
after optimization (a) r=6mm (b)10mm (c) 16mm respectively

5 GRIE

AR R TC(BEM) A TAUR B A 1 S e 7k i 2R
FEA I 2 R B O R TR, Eid s
TEPH N T TAUMNMAFIAH S\ =4 5 I Dhhg, Bl
SR T AT AR AN A B AR B B LR . AT DA R
BRF, 368 3 184 00 R DX B i o P R S 980/ N i — BB A R ot
Wk R, sl NI DX R 334 51 IX (R ) il 3%, M\
T A5 PR L 1 8 O 5k s o A TAUBR AR AT — A4
A] DURR AR AU ], (3T 23 MO S O R4 L
FRBE e ARrE— DI TAE N v Re R G bR 454, A
R THNE RIS B BREE M, s i E
LR e AR T 2R
Bust 44545 B T K 2% Vjacheslav Tregbov #i#% Jy T i TAU



1970 T 51E B %k 528 4%

R H 2 TR, BT 2N, TR R IR 2003.
o [5] The MAFIA Collaboration. MAFIA user manual version
5 £ X Wk 4.0.25[M]. Germany : CST Inc, 2000.

[ THEAR. 20 b7 e RABI. TR T, [6] U, FIRB BRI ROE A, 195 PIS TR
2000, 22(3): 485-491. K AL, 2002: 8-14.

[2] Ivanov. V, et al.. 3D method for the design of multi or sheet beam
RF sources. PAC2001, Chicago, IL 2001: 1213-1215. EAS: Y, 1973404, AR, BETUT 10N i TR

31  TFERITmES RS, M E LT REE T TR T3, 1942 42, WEFTHY, RERAERI, BFESUS I B
M]. dbxt: R Tk RRAL, 1981: 5-9. T2 NUR T 2 e A

[4] TAU 2003 User Guide. Volume 1, Solver Co. Saint-Petersburg, Xl B, 1976 fFAE, WA, WRITT A i U SR AR A



