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Study of polarized light transmission characteristics for
thermally poled four—hole fiber under the electric field

CHEN Zhenyi, WANG Shuilian, CHEN Na’, LIU Shupeng, HAO Qiangda

(Shanghai Institute for Advanced Communication and Data Science, Shanghai University, Shanghai 200444, China)

Abstract: Because thermal polarization will destroy the central inversion symmetry of fused silica, it will produce second-order
optical nonlinearity effect or linear electro-optic effect. Studies have shown that thermal poling of fused silica fibers can destroy
this macroscopic central symmetry, resulting in second-order nonlinearity or linear electro-optical effects. In this paper, a
four-hole optical fiber is designed. A carrier model is used to simulate the thermal poling process of four-hole fiber by finite ele-
ment analysis. Based on this, a thermally poled four-hole fiber was prepared and its polarized light transmission characteristics
was studied the under influence of the electric field. The experimental results show that the ellipticity and azimuth of polarized

light in the thermally poled four-hole fiber change linearly with the electric field strength. Thus, its second-order nonlinearity is

0.17 pm/V, which is basically consistent with the numerical simulation results.
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