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4. Conclusion
Using a polarization-insensitive multiple quantum well semiconductor optical amplifier (PI-MQW-
SOA) as the nonlinear element, we demonstrated experimentally an ultra-low energy and high
linearity TOAD-based all-optical sampling gate. The influence of the clock pulse power and the
SOA asymmetrical offset �x on the sampling window (including shape, amplitude, and width)
gets analyzed in detail, respectively. Further, the switching energy and linearity of this sampling
gate are in particularly investigated. The results indicate that our sampling gate combines a
switching energy of 25 fJ and a high linearity above 0.99. Such a energy triggering clock and
the potential to be integrated into a chip makes our scheme a more competitive alternative with
respect to other correlated techniques.
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