5537 545 6 1) ANY/ ST N = 3 1 Vol. 37, No.6
2018 4 12 A J. Infrared Millim. Waves December,2018

NEHS 1001 —9014(2018)06 - 0784 — 06 DOI:10. 11972/j. issn. 1001 —9014. 2018. 06. 024
W iR Bz Bt ok B 32 55 UM 128 5 45 49 1T i B R A 32

THL", mEE, TRE', ¥Ip
(1. B FRHE R RS TR, DU G 610054
2. W B R R AR SE A Uk gE B, U1 AR 610000 ;
3. P EE TR ERA RSN+ —0F5 0, IR B 266555)

WE: A TREERE MG R EATHE MR, R T — A MR RSB R EM, TR AR RS
ML RETHAMANREABS SN Ak b, Rt T — R TEE W B B ARk & T A A 2 48 OB 9 45
WATHAE T REERE T, Dok B 24 TR K AT R G oy & L &, T (AT I8 & /8 09 T AF A B K
BESLIE G e g g A B AR K. A& 90 ~ 100 GHz J7 3 5 Bl A, W6 2 22 48 DM IR o 45 A ey 48 & L A T
40,5 THEERE TR EEM W B R FEATRE & ME MO A RB(S,) DT - 15 dB; s HATHAH
HytE A s NS AL 0.7 W, 7T DL SE I & w3 S o 5 2 800 W, AH I B9 50 AT 7.8% , 3 3 A T 30.6 dB.

X 8 RE:MAERE MR ROk FEATHAE R R E A i

FESHES:046  ZERARIZA: A

Research on W band step-type staggered double vane slow
wave structure traveling wave tube
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Abstract: In order to improve the performance of traditional staggered double vane ( SDV) traveling
wave tube (TWT), a new kind of step-type staggered double vane ( SSDV) slow wave structure
(SWS) is proposed, and a new type of input/output coupling structure is designed based on this novel
SWS. Moreover, a W band sheet electron beam SSDV SWS TWT is designed in this work. The calcu-
lation results show that the SSDV SWS TWT has a higher interaction impedance, so that it can achieve
a higher saturated gain and higher interaction efficiency in a less interaction circuit length. In the fre-
quency range of 90 ~ 100 GHz, the interaction impedance of SSDV SWS is greater than 4 (), which is
higher than the traditional SDV SWS. The reflect ratio (S,,;) of high frequency structure of W band
sheet electron beam TWT is less than — 15 dB. Moreover, the saturated input power of the traveling
wave tube is only about 0.7 W, and the maximum output power can be about 800 W, the correspond-
ing efficiency is more than 7.8% , and the gain is more than 30.6 dB.
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tube, low saturation input power, high saturation gain
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Fig.1 The sketches of the SSDV SWS and its original SWS
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Fig.2 The electric field of the SSDV SWS and its original
SWS
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Table 1 Structural parameters of the two kinds of SWS
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Fig.3 The dispersion characteristics and the interaction
impedance for the two kinds of SWS working in W band
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Fig.4 The input/output structure for W band SSDV
SWS TWT
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Fig.5 The high-frequency structure for the W band SS-
DV SWS TWT
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The S-parameters for the W band SSDV SWS
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DV SWS TWT and the original SWS TWT
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Table 2 Beam-wave interaction for the two kinds of SDV
SWS TWT working at 95 GHz
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Fig.9 Stable phase space plot of the bunched electron

beam of the two kinds of SDV TWT
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