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Cascade folded waveguide traveling-wave tube amplifier
driven by backward-wave

LIU Dong'*, LIU Wen-Xin'*, WANG Yong', LI Ke'?
(1. Key Laboratory of High Power Microwave Sources and Technologies, Institute of Electronics,
Chinese Academy of Sciences, Beijing 100190, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: A folded waveguide traveling-wave tube (FW-TWT) amplifier which is driven by backward-
wave has been studied in this paper. Folded waveguide backward oscillator (FW-BWO) is used as
driven source and drives the traveling-wave tube amplifier. The working frequency of FW-BWO is
216GHz. The optimized results were simulated by 3D-Magic. By optimizing the length and height of
the loss-material and the current of cathode, the output power of the FW-TWT is 96W. The length of
the waveguide is only about one centimeter.

Key words: folded waveguide backward oscillator( FW-BWO) -driving,, multi-beam, folded waveguide,
traveling-wave tube (TWT) , terahertz ( THz)
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B 1 i & (a) FW-TWT, (b)FW-BWO
Fig.1 The dispersion curve of folded waveguide
(a)TWT, (b)FW-BWO

B2 r&il R ASEORE R
Fig.2  The structure and parameters of folded
waveguide
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Table 1 The structure parameters of the FW-BWO and
FW-TWT

Parameter FW-BWO FW-TWT
a/h 0.63 3.1
b/h 0.17 0.44
p/h 0.33 0.89
/h 0.17 0.37
ry/h 0.1 0.3

U 22 kV 14.2 kV
A 0.1 A 0.66

3 FW-BWO (455 - th D5 ]
Fig.3 The average output power of FW-BWO
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Fig.4 Two different ways of attenuation materials filling
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Fig.5 The output power (a),(c) and frequency spectrum
(b),(d) of port 2 of the two structures in Fig. 4
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Fig.6  The particles in the structure and particle energy
with structure in Fig. 4(b)
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Fig.7 The output power of the three ports versus the length
of attenuation material
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Fig. 8 The output power of the three ports versus the
height of attenuation material

TERAT AR, ZEAHFI R BL T, FW-BWO
FR i 55 R Tl B 1B AR SIS
TR # B A 5 B 245 B A8 [R) A 1) 2540 2 B0R
BRSO , 45 ) = D RS ik 9 o,
AR B AR DS AR RS E , FW-BWO /Y
PG E T 78 W, 2 IR - W 1 H AR
W, AR B TN 20 W TBOR g i A . 2 ik
KA TAE RS T 96 W Y% H 2.

TE IR L SRS TR B B0, 254 B3l 45
SIRTEE , WU L7 216 GHz, [ 10 Jy A [ B )
HLT IR, 25K 2543 11 9 D) 6.

I3 —J7 1, AT LAGE i R AR e Y B L s, ok
SLEIAF B IR , Qe 11 S AR BB T
PRz as BB . Al IR Y, 23R d B B AR R 3
R, FAIRE AR R AR, X5 4R35 i 19 L B 46
B 1(h) ZAHMI 5 AY , 25 i AR R, B R 2R 5 (K
T £ PO 58 A ARG, AL A

4 FLMEBRHTESEUERILE

Xt FIRGH H BHCRAR R, o A D3RR,
BRI A i R AR A R/ INFIRRE . TR D BRI A
7 FLRLALL_E R M Hodan A M55 Rl (55 RO S &

RYEARLAE TG, T B P 20 b DA R T
KU TR B

KO TR S BL T, =3 I3
Fig.9 The output power of the three ports without attenua-
tion material

K10 JCREmib R S5 , IR35 a5 B L 3t -5 45 i 11 1
GIPIESITPES

Fig. 10 The saturated output power of the three ports ver-
sus cathode current of FW-BWO without attenuation mate-
rial
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Fig. 11 The working frequency versus cathode voltage of
FW-BWO without attenuation material
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Fig. 12 The output power versus input power of TWT with
simulation and theory
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