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Ultra-Fast Spatio-Temporal Information Processing

Tsuyoshi KONISHI

Ultra-fast optical signal processing and ultra-fast optical signal form conversion for temporal,
spectral, and spatial signals are described. Time-varying spectral modulation for arbitrary
ultrafast signal generation is demonstrated as one of applications of ultrafast time-to-two-
dimensional-space-to-time conversion. The continuous sequence of a spectral-decomposed pulse is
generated from a seed ultrashort pulse and its spectrum on each timing is independently modulat-
ed in the space domain. As a result of preliminary experiments, the ultrashort pulse sequence of
a 1 ps interval with three wavelength channels can be generated, which is ideally equivalent for
the 3 Thit/s (1 Thit/sX3 channels) time-varying spectral modulation. This technique approach
does not need any active devices, the bit rate of a generated ultrafast signal depends only on the
pulsewidth of a seed ultrashort pulse and it is potentially expected to apply to various fields, which

requires arbitrary ultrafast signals.
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