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Design of multi-gap output cavity of strong coupling
sheet-beam Kklystron

ZHAO Ding', WANG Yong', RUAN Cun-Jun', DING Yao-Gen',
(1. Key Laboratory of High Power Microwave Sources and Technologies,

LIANG Yuan'?, RUAN Wang
Institute o f Electronics, Chinese Academy o f Sciences, Beijing 100190, China;
2. Graduate school of Chinese Academy of Sciences, Beijing 100039, China)

Abstract: A new strong coupling multi-gap output structure has been developed as the output cavity of Ka band sheet
beam klystrons. This structure has a better output coupling characteristics and better shape of electric field. Moreover,
when the drift tube of the output cavity is cut-off in the operating frequency, an ideal field shape can be obtained as to
support more efficient beam-wave interaction. An analysis of the distribution of the surface current supports the design
theoretically. A stable output power curve can be observed at the center frequency by using particle-in-cell simulations,

where the interaction efficiency is more than 50% and the 3dB bandwidth is about 7SMHz.
Key words: sheet-beam; strong coupling; multi-gap output cavity
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Fig.1 (a) Structure of separating output cavity (b) Struc-
ture of strong coupling output cavity
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Fig.2 Surface current of separating multi-gap cavity
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Fig.3 (a) Surface current on left side of " A-A" plane
(b) Surface current on right side of " A-A" plane
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Fig.4 Surface current of cavity on one side of drift tube
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Fig.5 (a)Actual surface current of cavity on one side
(b)Equivalent surface current of cavity on one side
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Fig.7 (a)Ez-field of drift tube with tubes height of 2. 15
mm(b) Ez-field of drift tube with tubes height of 1.1 mm
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Fig.8 Comparison of group delay of output cavities
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Fig.9 Phase — space profile of electron beam
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Table 1 Relation between height of drift-tube and per-
formance of output cavity
dﬂfﬁf;ihe‘ ( fnfm) Frequency(GHz) ~ R/Q(Q)  Efficiency(100% )
2.15 34.11 243.2 26.0
1.43 34.93 242.6 38.2
1.1 35.42 241.2 50.3
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Table 2 Relation between distance of gaps and perform-
ance of output cavity

l;;:l:(n;inc;f Frequency ( GHz) R/Q(Q) Efficiency(100% )
3.7 35.71 244.1 48.1
4.0 35.42 241.2 50.3
4.3 35.24 236.9 47.2

PIZEXT LB P, PRAFHLIR R 10 A RARHIE AL
T, BT 8 R L R RS AR Y BE vy b BCRD EE ] Y
A 5 a2 PO A AR R X S L T AR DR B S Y
PUALSER , VA B IR R R ON IR BTR A . 25 i
b, BRAEESHO - ERERE N 1.07 mm, 55
FEo 20: 1, (] B EE RSy 4. 06 mm. B AR IERSE HE—
AN L NPE N EN - S NP §-
Gy 48 HUE R B B TR S

4 #Hig

Xt EC AT T A 2 ] B A B S
IFI B o J ) 2 AR B G TR RIS LA S5 PR
RS HAB AL 07, SRARG N2 18] B i
A RALH B ER T SRR £ 18] B A B
W, AR PR Z 8] B9 5 22 A R E AT A T BB —
Btk &5 A =4k PIC B FEAT TR, IR 3R T
AR BRI 98, UEB T X M A M B AT AT .
I, AR SCOAHT PRI 328 3 A i ) M P BT R AL T — b
AR TT R

REFERENCES

[1]Eppley K R, Herrmannsfeldt W B, Miller R H. Design of a
wiggler-focused, sheet beam klystron[ C] / / Proc of the
1987-Particle Accelerator Conference, Washington DC,
1987 1809 —1811.

[2]RUAN Cun-Jun, Wang Yong. Development of high-power
sheet beam klystron[ J]. High Power Microwave Technology
(BUA %, 5. R i 7w S R 3R 1 R R IR
BIhERGREIA) ,2005, 13(2) :32 —41.

[3]RUAN Cun-Jun, WANG Shu-Zhong, ZHAO Ding, et al.
The Development of Millimeter Wave Sheet Beam Devices
[J]. VACUUM ELECTRONICS( BLiFZE, W, X S 4.
WEAPREZ KPS O RLR. EEZEFHER),
2010,02:8.

[4] Solyga S, Henke H. Two-Dimensional Design of a Low
Voltage mm-Wave Sheet Beam Klystron[ C]. Proc. of the
8th ITG-Conference on Displays and Vacuum Electronics,
1998, Garmisch Partenkirchen,1998:275 —279.

[5]Michael Read,Lawrence Lves,Purobi Phiuips. SBK final re-
port[ R]. DE-FG02-03ER83617,2004.

[6]Scheitrum G. Design and Construction of a W-band Sheet
Beam Klystron[ R]. SLAC-PUB-11688,2005.

[ 7] Editorial Board of Vacuum Tube. Design Manual High-pow-
er klystron design manual[ M]. Beijing: National Defense
Industry Press( B FH 31t TR BE R~ KIHEE
AERITFM. bt BTk EAR) , 1979.

[8]David Yu, Perry, Wilson. Sheet-Beam Klystron RF Cavity
[ C]. IEEE 1993 Particle Accelerator Conference, pp. 2681
—2683.

[9] DING Yao-Gen. Theory and Computer Simulation of High
Power Klystron [ M]. Beijing: National Defense Industry
Press( THEMR. KITh R E &M EIL 5itEE&R. JL3t:
FE Bl Clb H Rt ) ,2008.

[10] Garyotakis G. NLC Klystron R&D[ R]. SLAC’s 2001 Re-

search Report.



