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Refractive index profiles of Y-branch 3-D optical waveguide in cross-section

WANG Qiang, ZHOU Zi-gang, SUN Guang-chun ,YANG Yong-jia
(School of Science, Southwest University of Science and Technology, Mianyang 621010, China)

Abstract: In order to describe the refractive index profiles of Y-branch waveguide in x and y direction with only one
expression, after analyzing the construction of glass substrate and the ion exchange process, an expression based on the praduct of
refractive index distribution functions on the horizontal direction and the vertical direction was put forward by means of inverse
variable separation method. Then the refractive index profiles were simulated with MATLAB. A 1 x2 Y-branch optical waveguide
was fabricated on BK, glass substrate by means of Tl " -Na” ion-exchange method, and its refractive-index profiles was measured
by means of interference method. The simulated profiles were in good agreement with experimental results. The results show that

the refractive-index distribution of Y-branch optical waveguide in cross-section can be reconstructed by the improved function

n(x, y) easily.
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Fig.1 Schematic representation of ion-exchange process
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Fig.2 The refractive index profile of Y-branch waveguide in cross-section
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Fig.3 1 x2 Y-branch optical waveguide formed by Tl *-Na* ion exchange
R ST R B MU 8 5 B TR G S I A\ B A
JEH TL fe B ARIE EE, B, T LU i U@ 1B 20 3 TR

JIE Sfe fz Wi B R I AT R AR L . SRR T
WIEAT Y 43 3OGT PR B BOR I T R it 1
Wi, FAIBNRERFEAWSENT HRE TP q,
bW R AL (6B 3) 47 5 3 R0 | KT 4
N = 1591, B KIT I ZE R An =0. 079, Y a1 e KT
BUREE d, =13.3um BERY BT EN d, =17. lpm (g
FEB PR E AR 4um) , B4 BT a,b A
[F) P S A P S8 4T S S o A TP LA

Fig.4 The intererence patterns of 1 x 2 Y-hranching TI*-Na® ion-ex-

change waveguide
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