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Fig. 2 Equivalent network representation for hybrid modes in inhomogeneous
cylindrical dielectric waveguide
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Table 1 comparigon of measured and theoretical values of guide wavelengths
for HE,; mode of three-layer guide at X-band

r{cm) s & A
W HE (GHz) g 2= filE{E P (cm) A3 (em)
0.33 0.45 10.000 7.62 4.52 2.05 2.0596
0.25 0.35 10.000 13.45 4.52 2.30 2.1945
0.26 0.50 10.000 11.40 2.08 2.88 2.8605
0.26 0.30 11.311 11.40 2.08 2.14 2.0948
0.30 0.40 10.940 13.02 2.25 1.38 1.3108
0.32 0.47 9.794 12.39 2.25 1.7 1.6517
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Fig. 3 Digpersion curves for a typical parabolic fiber
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Table 2 Convergence of normaliz.d phase constant k. /k, calculated with inereasing

number ¢f layers M for HE; mede of a parabolic fibar

T/l koa
~ 5.0 10.0 20.0 30.0 40.0
5 1.5013439 1.5107806 1.5198297 1.5231422 1.5243162
10 1.5013040 1.5107605 1.5198346 1.5231232 1.5247715
20 1.5012952 1.5107612 1.5198476 1.5231352 1 5247815
' 30 1.5012956 1.5107616 1.5198506 1.5231383 1.5247845
40 1.5012930 1.5107617 1.5198517 1.5231394 1.5247256
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Table 3 fonvergence of normalizad group valocity V,/c calculated with increasing

number of layers M for HE;; mode of a parakolic fiber

V,/C *oa
M 5.0 10.0 20.0 30.0 40.0
5 0.6627439 0.6550834 0.6537360 0.6536734 0.6536533
10 0.6628068 0.6550345 0.6537483 0.6537153 0.633T1C6
20 0.6628201 0.6530203 0.6537417 0.6537126 0.65371538
30 0.6628224 0.6550175 0.6537400 0.6537114 0.6537143
40 0.6628232 0.6550164 0.6537383 0.6537109 0.6537143
50 0.6628236 0.6550160 0.6537350 0.6537107 0.6537141
%4 HE; B0 HENE 7, RSN
Table 4 Convergence of differential group delay 7, calculated with increasing
number of laysrs M for HE;; mode of a parabolic fiber
Rqa
5.0 10.0 20.0 30.0 40.0
ng/km PS, km

20 -70.003 —10.119 42 61.348 35.893

40 —70.026 —10.089 717 T4.451 47.585

60 —70.031 —10.083 354 T7.241 50.231

80 —70.033 —10.081 .225 78.246 51.194

100 "=T70.033 —10.080 .165 78.715 51.646

120 —70.033 —10.080 .133 78.971 51.894




‘38 BHIESSMEN RESAEUABORS S 167
4 5 £

AXRYUHTEEMTILMER: O BEFEEH L BILE SR, AARRE, i
HaBEM @OXTRESBEHIMARES, AXHERBEMEUBE, ¥T—RE
W3E IR B BT, BT BRI, AR EE SRS, XM 61iE X R E
ERREE R EMGERERATEZ—, MAXHESEBMTERATALEE
HRE P RE GRS R, TR B AR A 1R Y B 5 B R AR B T,
(8) 3 B BrBRSE Lk — R AUEH TR RS, MAXHLERER, BHTRRERS

7 ) B A0 B B 53
$ £ X &

Andres M V. IEE Proc., 1987; 134: 1~6

Bruno W M, Bridges WB. IEEE Trans., 1988; MTT-36: 882~890

Chou R C, Lee 8 W. IEEE Trans., 1988; MTT-36: 1167~1176

Clarricoats P J B, Oliner A A. Proc. IEE, 1965; 112; 833~894

Bianciardi E, Rizzoli V. Optical and Quantum Hisctron, 1977; 9: 121~133
Morzishita K, Obata Y, Kumagai N. IEEK T'rans., 1982; MTT-30: 1821~1836

HhEL, GEE. EABFEPFIR, 1990; 8(3): 189~195

q & O w b



168 IHEEXREEH - 10

NETWORK ANALYSIS OF EIGENVALUE PROBLEM FOR
RADIALLY INHOMOGENEOUS CYLINDRICAL )
DIELECTRIC WAVEGUIDES"

XU SHANJIA, MA ZHEWANG

(Department of Badio and Electronics, Universily of Science andg Technology
of China, Hefei, Anhui 330026, China)

The eigenvalue problem of radially inhomogeneous cylindrical dielectric wave-
guides is solved by microwave network method, The EM field bhoundary value
problem is represented by equivalent coupled radial transmission line _ne’ﬁworks,
which give clear physical piotrures of the coupling chavacteristics of the EM fields
and the whole caleulation procedure is significantly simplified. Numerical examples
show that the present method is simple, accurate and versatile,

Key words: dieleotrio waveguides, microwave networks, coupled radial transmission

line networks.
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