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Multipole Theory Analyss of Waveguide Egenvalue Problem
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Abgtract: A new approach ,the muitipole theory (MT) method ,is brifly described for andyss of waveguide eigenva ue prob-
lems. The esentid concept isto represent the lution of the waveguide partid dfferentid equetion by the generdized MT formula of
2-D Hdmholtz equation. The gpplied rues and the procedure of the MT method are d © introduced. By caculating and andyzng some
eng neering problems it is shown that the MT method is an dfective gpproach for andyss o waveguide eigenva ue problems.

Key words: multipole theory ;waveguide ;e genva ue

1 HHZ (Kryp) + "Z HI2 (Krop) (Aqm00ST op + BomSNM ) 1 (1)
’ , , Helmholtz
Ni; No
12 (3] _ u=Agdo(kr) + "ZJm(kri) (AmoosS@; + Bpdnml ;) + DZ[AqD
Helmioltz , 2 L. _
- HP (krp) + "Z HEZT (Krop) (Aqm@0ST0 o + Bopnsnmh o) |
N
Hd[r;];dtz Hamoltz ' = ZG nUn, Up = Jo (ki) , Uz = J1(kr) 009, (2
Helmholtz :Jm (kri) Bessl , H2 (Krop) Har-
, , kel = r- g, , Tii
2 Hel mholtz + Ni +No PTop = 7= ol T
[3] p s Nop p N
Hemholtz ,

Helmholtz Vu+ Ku=f(x,y), (2

N
(]

U:AoJo(kri) + rZ.]m(kl’i) (AmCDSFﬁi + Bmsjnrﬁi) + DZ[AOP J: Uo + Zanun (3)

:1998-12-14 ; 11999-04-12



180°.

JEy

. AUy OUp
Salf, vt <, [ e [ 210
_ 0Ug OUp
f, (0wt +f, [0

@)

(8

1M1,

113
3 Uo Hemholtz 6 ,
3 ) (3 - 5 ] B
(3] u=~AgJo(kr) + ZJm(kr) (Ancosr® + Bpsnr@) = Zdnun
( (10)
, 1 2 (O OPY) 1
1 [4]
20; (2) ,
‘ 1 (kea)
, ) TE TEy TEy  TEp TEp  T™Mu  T™x;  TMp
, 41 3,142 4.443 6.283 8.8%6 7.025 11.327 12.953
1 2 3.1424 4.4429 6.2844 8.8790 7.0234 11.2834 12.9582
[3]. 4] 3.149 4.429 6.210 8.761 7.011 11.429 12.069
3 2.2 a
(0] 180°.
VZu+ Ku=f(x,y), x,y Q ’ o 6 ’
u|rl=g(x,y), x,y
_au (4) 6 13
[anﬂ]g - =q(x,y), x,y [+l =l J:A()Jo(kr)+"Z-]m(kr)(Am(X)srﬁ+Bmsinrﬁ):’Zo(nun
2 = =
(3 , (12)
_ N 2
= a
u= U+ nZ nUn (5) 2 [4]
, (4)
, (5) an, ,
(5

=0(m=1,2,

ke,

N)

an +auU

| 1

2
2 (kea)
TEx TEx ™y ™1
awl @ 41 3.8 3.054 5.136 8.418
+ :
on TOUnm 3.8315 3.0540 5.1359 8.4146
[4]
m=12. N © 3.824 3.02 5.120 8.436
M= (7 3 N ™ (kea)
,Ug=0,u . :O‘(%U+qu) =0, N 3 4 5 6 7 8
1 n P 5 v /3 Jar/2 2285 2317 2339 2355
2.09430 2.2095 228131 2.31480 2.31827 2.37875
X =0 ©) 5] 2 09617 2.25776 2.31676 2.34571 2.36225 2.37263
det] A(k:)| =0 (9
a
, ¢
, 0

3



114 2000

3. 3 [2] Q.2Zheng,W.Lin,and F. Xie. Muitipole theory andyssdf various con-
[5] ) figurations o dab lines. Microwave and Opticd Techrology Letters,
1 2 3 1998,17(3) :197 200
[3]

1997 ,17(2) :73 77

[4] Wen Geyi. Numericd olution of trangmisson line problems by a net-
5 work node  decorrposition method based on polygon di scretization.
|EEE Trans. MTT ,1990 ,38(8) :1086 1091

1 ! [5] X.Zhou and Y. Wang. Approximete formula for cutdff wavenumber of
loweg-order TM node of a hollow metdlic waveguide of arhitrary cross
2. ) section. |EE Proceedings H ,1996 ,143(5) :454 456
1962 , , . 1983 )
3. 1987 1996 11

1996 12 1998 10

[1] C.Hdner. The generdized multipole technique for conputationd eec-
tromegnetics. London :Artech House ,1990.

1955 ;



