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[ SO S R fAEXTIE IR IEE , THE SRR MBI E R RS,
B o A SRR, XTSRRI X AR S B4 . BEMIR T E 2418
WEMBHXAN—MERONE, ERATZNA. AN ERRB kSRR
MECHRF 2 REERHA X (1] P LRSI ERFEY R T HAHN MK
AMBHKRER; AHATHEREHER SR [2] Pt 2 0B sk S G BUS RN R T E
REEEHERS TR ER ARSI 2R, BV RERT RIBERAME FE
DMEIRREL No(2) B93HE. i, BOATRE T —Fea4r R Sk S0 - ST e Honis: 56
FRHRARES ¥ (FD-TD) BB Rt N A8 8 R Bhif QU -3 76 78 e =4 48 B A ALY
PRI I TRAR A IR 0 A0, FPORB 2 A0l IRIRE R & BRI & H R B s
BEEAWTEAIOCR,. MABIRG SN, BT R RS SR PR RRE S
NEZH.
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Bl Rl s SR

MR EANGR EL(r,2,1), Ex(r,2,t) H Ho(r, 2,t) B & Maxwell J7#2:

e0E, |0t = —8H,/0z,
£0dE, /8t = (1/r)O(rHy)/0r,
1108Hy |8t = 8(rE,) /Or — OE, |0z (1)

BG4 B B(r, 2,t) T LAFRIR A 2 (B IRA A B -

B(r,z,t) = Y Conipm(r, 2)e7> ", (2)

K Cn BREHE, om BRIIFRERNZMOIAERL, fn BHEERKARHER. HEH0E
(r,2) K LR EFFIE & (FHEB KA At) , MNAEBEERENERTURBL (r,2) L8
—HRK, A

Fy(r,2) Z Ope W =21/Ny, k=0,1,2,---, N;/2. (3)

% |Fi| BEBRKXEWHERE fi EUFET (2) XPHBRIHER frn . HHR fm SHANBE
NERGKRE (BN LWREBKR), fn TERRA

fm = [1/(Ne - A)][(kFy — k' Fy) [ (Fi, — i), (4)

k 5 |F| REMRRNER, EMET fn, ¥ BESES—EE GT—PHT—
). SRGEKBERIR £, 5, FRAPOENE & 2= 6 27

@m(f‘, Z)/[‘I’m(T‘O, ZO)] = Fk(rv Z)/[Fk (TO, ZO)]’ (5)

HA (ro, z0) RFER T IH—ALEAG A0 1 =18 5.

FD-TD 3T H A IRBUR AT E EBAORT ZE MEH 2R Ar f Az . BFEHEE S
B, iR (BT AR AR E R E R ERTRAEE.

2.1 BHx<#F
R R e R TR R

f = f(cos(KL),g) = i Ycos(1K L) f: a;(g) cos i, (6)
=0 =0
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HAH ao(g),a1(9), a2(9), -, ailg) , RKBTRESHWHIRITRE. X REORSURTE, B
HILTMRERNEL T 42— W, SRS GBS RS (6) X BERHTH R
TN B AL

f~Y ai(g)cos(iKL). (7)
i=0

L PR 2R L — BB BRI AR (o, %o), (F1,¥1), (fo, ¥2), -+, (Fno¥n) B, BEATRA
(1) &, BEIXT aolg),a1(9), -, an(g) B n+ 1 MERERFHFRE, KEUBRIET n TN
B5.

FEEH =0, 1/621/6, - ,6m/6 LNFEHRE, BB ao(g),a1(g), -, as(9) RER K

ao(g) = [fo + 2fnj2 + 2fr/3 + 2fany3 + 2f5n/6 + 2f2]/12, ]
a1(g) = [(fo + fasz = fonsz = fr) + V3(fass — Fsn/6)1/6,
ax(g9) = [(fo + fr/e6 + fonse + fn) = (fry3 + fansz + 2f2/2)1/6,
as(g) = [fo — fr + 2fan/3 — 2fx/3)]/6, (8)
as(g) = [fo + fr + 2frj2 — (fa6 + fusa + fonyz + fsn/6)]/6,
as(9) = [(fo + fr/3 = fanyz = Fr) + V3(Fsns6 — Frs6)l/6,

a6(9) = [fo — 2fr/6 + 2fns3 — 2fns2 + 2fanys — 2fsms6 + fr]/12.)

RA () R, BEFEHEANTEABATEURRAY

6
f= Z ai(g) cos(iKL). 9)

i=0

BEMR L — SRR (9) XRE:

6
Vo =21 ai(g)cos(GKL)/K, (10)
=0
6
Vo=— Z 2niLa;(g) sin(iKL). (11)

2.2 BelER
B RAWESHERE - EESE, ERET B TFESRUEAHEEHRRGE. 8
M PERGHE n REEFEORSHET R

Ren = |Eon|?/(2K2P) = |E |’ L/ 2K2WV,), (12)
strh B, REASH PSS » WOERINIEE, P REEBREE, WE-TARKE
NG AR, K. = K +2rn/L & n JOB A8 AR AL H 0

& N A RESHEEREIEERS K G Mg EE, HEARKER
EMTEATIRSH REMTIRE. X (5) Rt ARG HETRERS, NS EIE+ Bk
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B W, HERGHIAS 8 B R AT E R, BRRFREE:, , WAEGH
ﬁ RC‘I'L E]"%%/—i:\‘jg
Ren = |ES |PNL¥/[A(KL + 21n)*W*V,). (13)

3 RMEE
1/ FD-TD ¥ H5 T 1 6 A% o Sis S0 24 e F0 AL AR A o TMop AR
HIEARSUR ARG AT, 25O S0 SRR A3 ry I 2 BRI AL

Tw =To + 71 8in(2mz/L) (14)

Het 7o = 1.5cm, 1y = 0.4lem, L = 1.67cm . JTHEZRIR 1, FEREREL 27 E MK
P, WESH, BREWSHTREME. £ 1 FERSHT O (2] 28t E S8 E Nz
HRERIIR, =FHEA R, FD-TD kitHeEREIRSE Swegle IpIER (HELAME) H9
RAMXNRZE/NT 1% . XFEH FD-TD EREA BT & ARSI BB IR B IR 1,
FRAERHEETRIEE.

&1 FTORSUESEREP TMo BIEIRTE (GHz)

R Jo Ir/6 far/s fanse fanss fsn/6 fr
FD-TD ¥ 7.401 7.413 7.728 8.032 8.340 8.646 8.734
Swegle ¥ 2] 7.40 7.48 7.70 8.02 8.37 8.64 8.75
T 7.44 7.57 7.83 8.15 8.48 8.75 8.88

*Az=Ar At=167x10""s Af=1/(N:At) = 0.034GHz

B Swegle T HL B = MBIRIAE fo, frj2, fr » (7)) RPURBI=TELRAE BH 2
OB T TMy MR 2B A2 Swegle B Z St B HW a8 M LE, B
FEBDNOSKL <7 HEMN, BRXMEIREE/NT 0.1% . R8T F R85 i a e
RO, WA MM EHGREM S REENZRa R,

AT LRFABERR S, REESEBOBERDE R E RSN 2R 6k
RREEBMERE. #i, BIGTET —AF#ESESF TMo . TMpo . TMg; HHY
BHROCR, SHRE 1, WINEAERE SRR riy Ml row W Z BIIERTZREGR AL
1k

Tout = Too + 71 cos(2wz/L),

Tin = 750 + i cos(2nz/L + 8 + 7), (15)

X 0 it R AR B 7 Z B _LAEXT LB A S SR SR

FD-TD & E H TMo, MRXANERPEIER 2 . 7E TMpe KT, KL =0, /2,
m ZMERG A 2 BR. B (9) NEMEE TMon AR B LME 3 Frm. &2
LG T TMor A B REE 6 MR,
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% 2 FD-TD ZEHHNEHESOESIERES TMo. BXHIEHRINE (GHz)

LEMER ERE fo frse | fonse | famse | famse | fonse S
roo=5.6cm TMo1 =0 0.053 | 2.134 | 4.281 | 6.410 | 8.351 | 10.430 | 10.920
ro1=0.26cm TMa2 =0 9.202 | 9.382 | 9.930 |10.592(11.493]12.142 | 12.571
rio=4.0cm TMo2 | 6 ==x/4 | 8.988 | 9.104 | 9.518 | 10.277 | 11.310 | 12.252 | 12.642
r;1 =0.2cm TMo2 | 6 =x/2 | 9.148 | 9.238 | 9.608 | 10.345 | 11.327 | 12.219 | 12.582

L=1.1lcm TMoz | 6 =3n/4 | 9.043 | 9.183 | 9.565 | 10.254 | 11.329 | 12.302 | 12.652

At =2.316 x 10712 | TMg» 6=m 9.127 | 9.2568 | 9.673 | 10.421 | 11.313{12.217 | 12.562
Af =0.034GHz TMos =0 16.328 | 16.468 | 16.588 | 16.720 | 16.020 | 15.376 | 14.710

Kl =10 KL =x/2 KL=mn

M2 FEMELESBERET TMo AN ENERSHG N

0.5
18 S 0.4} 00093k
TMO3 = 0609, 936Hz
;5 12r {Mo2 42 0.3} o010, 5968
O EH () of (8411 45H:
~ 4o 79712, 14GHx
g or T™O1 B 0.1
\ L | - \ 0.0
0 4 8 12 4.24.6 5.0 5.4 6.0
KI. (rad) BEAE (cm)
Bl 3 sk S TMon BENH AR 2R B4 S SE S TMo: B

R—IE SR A AR, R BN H

S H B4 TMo, BMRETRG S AR, FHBEEE S TMo, B 5 AR
(n HEE) FBHR (n HEED . FBRMBHBAET 7o = (roo +rio) /2 BHEIHF, BRX
WA KT ry BXTHREY.

FAE R 46, T RS S0E B TMop BMAM 1 —RIE BB AT Re—1 FA
B, R EELKRRHZME 4 PR,

4 HFE

WAV T S B0 PR 240 TR 404 & R A B 45 4 0 T IR R 1B R BT R N 4 43 A
FET A s B RO R A IER, FULA B BRI R R i B R 52
BEHOC R B AR, RO T RSk S T TMo, B EBRR. FIAH
ERRAIEIRG ST, 1T T MRS S TMo A A — KBRS Y. X7k
BEATERER, YEUE %A, CEHTRUOTEMES ZSH AT, EREH
1 18 15 P B B T BB A
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NUMERICAL ANALYSIS OF HIGH FREQUENCY CHARACTERISTICS
OF COAXIAL CORRUGATED WALL WAVEGUIDE

Wen Guangjun Li Jiayin Liu Shenggang Xie Fuzhen™

(University of Electronic Science and Technology of China, Chengdu 610054)

(Logistical Engineering Institute, Chongging 400042)

Abstract A novel numerical modeling technique, based on FD-TD and the intrinsic charac-
teristic of spatial periodic structure, is used to analyze the high frequency characteristics of the
slow wave structure of arbitrary geometry. The method was sucessfully applied to calculate the
complete dispersion relation and couple impedance of TMy,, modes in a coaxial corrugated wall
waveguide.

Key words Dispersion relation, Coaxial corrugated wall waveguide, FD-TD, Couple impedance
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