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Testing Electro-Optic Coefficients of Poled Polymers by Fiber-Optic
Mach-Zehnder Interferometer

Wang Yiping Chen Jianping Li Xinwan Hong Jianxun Zhang Xiaohong Zhou Junhe Ye Ailun
(State Key Lab of Advanced Optical Communication Systems and Networks, Shanghai Jico Tong University, Shanghai 200030)

Abstract: Itis proposed and demonstrated that the fiber-optic Mach-Zehnder (M-Z) interferometer measures
accurately the electro-optic (EQ) coefficients of, not only the polymer thin film, but also the polymer waveguide.
Furthermore, the tensor components, 7; and 73, of EO coefficient can be measured simultaneously. In contrast
with the free space M-Z interferometer, the fiber-optic M-Z interferometer has some advantages, such as compact
devices, simple experimental configuration, easy operation, and good stability. The outstanding advantage is that the
second electrode need not be fabricated on the top of the polymer thin film. So, the measurement system is especially
suitable to measure EO coefficients of the polymer samples on trial. In the measurement system, the interference
output is fed back and controls the phase bias of the interferometer to decrease the requirement of the environmental
stability and increase the measurement precision. The EO coefficient measurements of the PMMA-DR1 sample are

713 =8.3 pm/V and 73 =25.7 pm/V.

Key words: optical communication; poled polymer; electro-optic coefficient; fiber-optic Mach-Zehnder
interferometer
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Table 1 Data measured by the oscillograph and the look-in amplifier

T =0 0=m/2
mmes
Vims /V Li/V 71/ (pm/V) L /V Lin/V Vims IV Lig/V 1/ (pm/ V) L /V Lin/V
1 30 15.2 25.6 30 4.5 8.4
2 40 20. 4 25.8 40 5.9 8.3
6. 236 0. 946 5.935 1.152
3 50 25.5 25.7 50 7.6 8.5
4 60 30. 3 25.5 60 8.9 8.3
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