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High-Speed All-optical Pulsed Sampling by Using Nonlinear

Polarization Rotation of Semiconductor Optical Amplifiers
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(State Key Laboratory of Electronic Thin Films and Integrated Devices, School

of Optoelectronic Information, University of Electronic Science and Technology of China, Chengdu, 610054, China)

Abstract: An all-optical sampling scheme using a single semiconductor optical amplifier is pro-
posed for analog signal processing. The analog optical signal is sampled by the probe pulse
train through the nonlinear polarization rotation arising in semiconductor optical amplifier,
Conversion efficiency and total harmonic distortion are presented to evaluate sampling lineari-
ty. In the experiment, 40 GSa/s all-optical sampling for 2. 5 GHz analog optical signal is dem-
onstrated with commercially available fiber-pigtailed components. The results show that the
fundamental conversion efficiency and the total harmonic distortion are 1. 35 and 2. 01% at the
operating power of 5 mW, respectively. Further, 160 GSa/s all-optical pulsed sampling for 10
GHz analog optical signal is also demonstrated. The proposed all-optical sampling requires only
one semiconductor optical amplifier and has low power consumption. It is simple and potential
for photonic integration.

Key words: semiconductor optical amplifier; nonlinear polarization rotation; all-optical sam-

pling
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Schematic setup of all-optical sampling based on nonlinear polarization rotation
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