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Simultaneous Modulation of Different-Channel Light Based on
Single-Channel Electrooptic Modulator

Yang Yanfang' Yin Jie' Cao Zhuangqi® Shen Qishun?
(1 Department of Chemistry and Chemical Technology, Shanghai Jiaotong University, Shanghai 200240)
2 Department of Physics, Shanghai Jiaotong University, Shanghai 200240

Abstract: A new method by which several light beams can be synchronously modulated based on attenuated total
reflection (ATR) polymer electrooptic modulator with single pair of electrodes is proposed. Absorption peaks of ATR
are corresponding to waveguide resonance modes, respectively. In the experimental system, the absorption peaks of
ATR are used as the modulation channels. Several light beams can be modulated simultaneously through that every
incident angle is related to a work angle of different waveguide resonant modes, respectively. Double-channel
modulation results using three modulation types have been demonstrated. Results show that the lower guide mode
acting as the modulation channel is, the larger modulation index can be obtained. 42.9% modulation efficiency can be

obtained when the lowest guide mode acts as the modulation channel at the 832 nm wavelength.
Key words: integrated optical devices; electrooptic modulator; guide modes; attenuated total reflection (ATR)
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Table 1 Modulation parameters of three different types at modulation voltage 20 V

Electrooptic coefficient /(Pm/V) @ 20 V

733 :30. 98 @ 780 nm

733 :24. 62 @ 832 nm
7733 :16. 13 @ 980 nm

r3=3.2 @ 1064 nm

Light signal Modulation
Modulation type  Angle 8,8, /(")
@ 20V efficiency
TM1 @ 832 nm 62.52 2.5V 45%
TM2 @ 832 nm 61. 38 2.2V 43%
TM1 @ 780 nm 63. 25 3.2V 50%
TM1 @ 980 nm 61.28 .9V 26 %
TM1 @ 832 nm 62.52 2.5V 45%
TE2 @ 1064 nm 57.22 0.8V 8%
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