Ultrahigh-Speed Optical Fiber Switch and Its Application to Optical
Signal Processing
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Abstract

This paper describes an optical parametrically amplified fiber switch and its application.
The fiber switch enables the ultrahigh-speed switching of data signals at speeds exceeding
terabits per second through optical parametric amplification. The principle and
configuration of the switch are shown, and a prototype is used to demonstrate the optical
switching of data signals at 160 Gbps. A switching bandwidth over the full transmission
band and switching gain exceeding a factor of 10 are achieved. Possible applications of this
fiber switch to an optical sampling oscilloscope and optical regeneration are also shown in a
systematic demonstration. The fiber switch provides highly efficient and ultrahigh-speed
optical signal processing performance, and offers the potential to realize flexible and power-
effective performance in future photonic networks.
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Fig.1-Schematic of optical fiber switch.
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Fig.2-Optical fiber switch.
(a) Configuration, (b) Prototype (W164XD316
X H138 mm).
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Fig.3-Wavelength dependence of switching gain and
sensitivity degradation.
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Fig.4-Optical sampling oscilloscope (Inset: 160 Gbps
waveform).
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