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Fig. 1 Cross section of optical waveguide
Xof 4% o) [m] PR A R, OG-SR 1] 3 s, FLIEAZ
1] vy J7 1 BT BT AR
An, = n, —n=—Byo, — B (6, 6.0
An, = n, —n =— Byo, — B, (6, T 6.).
fEak — AR LR
B, = A+ wn’ P, /2FE,
B, = (14 wn’ P, /2F,
IR 3 5136 B TE AL T 1] 47 S R AR 22
An = An, — An, = (By — B;) (6, — 0,0, (1D
A AF RIS E N IR, e HIAKALE
o0, Blo. R R 2y Fl =z J7 I B J7, Py
Py AR B B S R
FRI1IEBWREBESMN AT AR SEY, K
BRI AR R AR, [ &R ATBOR
AR A 1000 C, 15 2 I8 k2] = I mHE R AE A
1000 C, " SEALRERG N S SPE R P A P BUE 2
Bh0.12 F1 0. 27,



54 SR G AR K AR RO R g AT R i 4 573

Table 1 Mechanical properties of the waveguide

[Young modulus Thermal expansion/
Material Poisson ratio )
GPa (X107¢ KD
Cladding 65 0.17 Variable
Core 70 0.17 1.2
Buffer 72.5 0.17 1.2
Substratd] 130 0.279 3.6
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Fig. 2 Stress distribution across the center of core in x
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Fig. 3 Stress distribution across the center of core in x
direction
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Fig. 4 Refractive index change for various thermal

cxpansion coclficient of cladding
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Analysis of Relation between Thermal Expansion Coefficient of Cladding
and Stress Birefringence of Optical Waveguide
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Abstract: The residual thermal stress distribution is evaluated in the silicon-based silica
optical waveguide with finite element method and the stress birefringence is obtained. The
influence of stress on polarization is analyzed. It is concluded that birefringence is induced
mainly by the different expansion coefficient between the substrate and glass layers. The
birefringence-free planar optical waveguide can be obtained by increasing the level of dopants
to match the thermal expansion coefficient of glass layers to that of the substrate.
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