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Fig.1 Cross section of buried rectangular
optical waveguide
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Fig.2 Cross section of rib optical waveguide

Wk [7] WBETFESARNER, 4%
EH, A BT RREHRE R 1.44795; AMIE
ER MM EH, BABITH E N 1.44862, SKHE
HHZEIX 0.046 %; AXITHEN 1.448157, 5K H
EAHZE 0.015 %, =2—FhE ks B E &

RI1ABTHEI FAWEEEECESHE—&
B B BEIH— s E Y WELXR, HP

e J

B = >
g iR
y = ’%«/nz - (11)

w/h=2, n,=1.5, n,=1.45, 2 =1.15pm, %
B N.= N,= 12, ZXEREGERARLEED
FELMEERERESE (NLIFDM)P! | K& H
MR 43 (SVEDM)UO R 8 <7 8 F 48 % ¥

(FOTM)!'HH B ER YA RIF. B ERFT KK
HEHOMA—fmE v MK, FHNEFERHZ
BK, O FAIREEBGTEERAD, EXEMN, £
SO OB O BT, AR R AR B KA
x, BAKE. A, HEPEHM N, = N,= 12,
FRA (9) | HEERKEBCY 288 X 288; KA
ExHE, HEFEOLFAEREXM 3FUL, #a
R 144 X144 5B (B 5 WK % 288 < 288 K kE)
PR R A w R, BB — 240t E
wO, FHMERETKTAXTERER,
1 HMESEARSHA—LERER
BRER—UMEy WEAXE

Table 1 Variation of the normalized propagation

constants B for the buried rectangular optical

waveguide with the normalized frequency v

v FDM* FOTM* NLIFDM SVFDM FOTM ZAXJF¥
0.4 0.0361 0.0361 0.0334  0.0334 0.0334 0.0332
0.5 0.1118 0.1117 0.1069  0.1069 0.1068 0.1066
0.6 0.2048 0.2047 0.1991  0.1991 0.1990 0.1989
0.7 0.2962 0.2962 0.2908  0.2908 0.2907 0.2904
0.8 0.3789 0.3788 0.3740  0.3740 0.3739 0.3738
0.9 0.4508 0.4507 0.4466  0.4466 0.4465 0.4463
1.0 0.5125 0.5125 0.5090  0.5090 0.5089 0.5088

* IRt

F2Hv=1.0, HtisH 5K 1 MR, BRA
WArBRAHFEME LB B RAKRTXR
BAOWMBHMER, REYEEHE . 5AE
Prit R n, I PIE AU,

F2 MEBEARSHA—ULEEEN B
PEIT S E n, WELXFR
Table 2 Variation of the normalized propagation
constants B for the buried rectangular optical

wave guide with the refractive index 7,

n, FDM" NLIFDM SVFDM &35k

1.45  0.5125 0.5090 0.5090 0.5088

1.40  0.5125 0.5051 0.5052 0.5048

1.30  0.5125 0.4970 0.4967 0.4966

1.20  0.5125 0.4882 0.4897 " 0.4887
R v
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Fig.3 Field intensity distributions of vectorial
fundamental electric mode éupported by a

buried rectangular optical waveguide
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Table 3 variation of the normalized propagation
constants B for the rib optical wave guide with ¢
t /um NLIFDM SVFDM FOTM FEM A TT ik
0.1 0.303 0.3019 0.3018 0.303 0.3027
0.2 0.306 0.3056 0.3055 0.306 0.3058
0.3 0.312 0.3109 0.3108 0.312 0.3118
0.4 0.318 0.3179 0.3178 0.319 0.3189
0.5 0.327 0.3268 0.3267 0.328 0.3274
0.6 0.338 0.3378 0.3377 0.338 0.3378
0.7 0.351 0.3510 0.3509 0.350 0.3496
0.8 0.368 0.3672 0.3688 0.367 0.3667
0.9 0.388 0.3884 0.3880 0.388 0.3878
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Fig.4 Field intensity distributions of vectorial fundamental electric mode

supported by a rib optical waveguide
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Vectorial Eigenmode Analysis of Optical Waveguides Based on
the Variable Transformed Series Expansion Method

Xiao Jinbiao, Sun Xiaohan, Zhang Mingde, Ding Dong
(Electronic Engineering Department , Southeast University, Nanjing 210096, China)

[Abstract] Vectorial eigenmodes supported by the buried rectangular and rib optical waveguides are obtained
using variable transformed series expansion method. The infinite x-y plane is mapped into a unit square by an el-
egant tangent-type variable transformation. Consequently, the boundary truncation is not necessary, and the
nonphysical reflection is eliminated. As a result, the calculation accuracy is promoted. In addition, small matrix
derived from this method promotes the computational efficiency. Comparatively agreeing with those previously
published, the results can be used to optimize the photonic devices.

[Key words] variable transformed series expansion method; optical waveguides; vectorial eigenmode analysis
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