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STUDY ON STEP-LOADED RECTANGULAR WAVEGUIDE
GRATING SLOW-WAVE SYSTEM

LU Zhi-Gang, WEI Yan-Yu, GONG Yu-Bin, WANG Wen-Xiang
( College of Physical Electronics, University of Electronic Science and Technology of China, Chengdu” 610054, China)

Abstract: The step-loaded rectangular waveguide grating slow-wave system, a new type slow-wave structure for mm-milli-
meter TWT, was presented in this study. And the dispersion equation and coupling impedance of this circuit were obtained
by means of the approximate field matching theory, in which the high order terms of the field expansion in the groove region
were considered, and the jump conditions at the interface of two neighboring steps and the matching conditions at the inter-
face between the loaded region and the interaction region were employed. The high-frequency characteristics of the funda-
mental wave were discussed and the influence of various circuit parameters on high-frequency characteristics was also inves-
tigated. The results of the numerical calculation show that it is very useful for improving the high-frequency characteristics
by loading the steps. The specific design-parameters can be selected according to the different needs. The present analysis

will be helpful for further study and design of this kind RF system.
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Fig.'1  Step-loaded rectangular waveguide grating slow-wave
structure
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Fig. 2 The comparison between theoretical value and simula-
ted value for the step-loaded rectangular waveguide grating

slow-wave circuit
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Fig. 3 The influence of step-gap width on propagation char-
acteristics
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characteristics
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fundamental wave

& TSR TS TESEORA, L AENBE L5847
SR BoL/w ME KM ST A B, K koa,v,/c,K..
E Ay 5, 7 R 0 A ST A 8 TR M 88, LR
LT AT LUB B i 45 S, B DA E SRR B
H1 .l m=0,1,2,3;p=0,1,2,3;n= %3, +2, 1,0,
KEREAT LA 105,

R EBOTEBE T — R GRER ML 7ER
3 B 6 o[RBT tH T XFRLHY ko =By HIELE (W
PR , B KRR B X, R R X,
WREEPE o AT 2 — 2k AR (JNPE 3 gk A) AT i
W RGA BB (1) FERE—HE RO R
T AR R B AR B — DRI, XA UL
FHIEH W FHR %, (2) R BRI RS B
RYTHER K" ) 30 R ph O AR 5 Y BT B Mk s
FREY , WA T (5 o o B 4 48 518 2R e S T e
Wk, _
B3 ~5 45 H T A 10 8 3 o1 45 40 S 4

15 T — +—

A: Lia=0.25;
B: L/a=0.20;
C: L/a=0.15;

100p

KA

50r

35 "4 4:5 5 5.5
ka

10 RS RIS R
Fig. 10 The influence of grating-period on coupling imped-
ance for fundamental wave


http://www.cqvip.com

354 a5 ZEREER 25 %

L5
1
>
A: dla=0.80,
B: d/a=0.85;
C: d/a=0.90;
0.5
35 4 4.5 5 5.5 6 6.5

1T HE R S 9 B e
Fig. 11 The influence of groove-depth on phase velocity
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