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To_achieve a theoretical investigation regarding optical signal processing
in time-frequency intermediate domain, we examine an appropriate time-frequency intermediate domain
which can accommodate both a packet switching signal and a path switching signal by using a signal
quality as an index for optimization. As a result, when a fractional parameter is -0.9, we
successfully confirm that it is possible to get much better signal quality in time-frequency
intermediate domain with keeping the same occupied bandwidth as that in frequency domain.

In addition, we examine the usefulness of silicon photonics technology to realize the devise in an
intermediate domain, which requires an appropriate dispersion characteristic. A numerical
analysis and a foundry experimental ﬁroduction device (8 channels) show the dispersion
characteristic beyond 800ps/nm, which is sufficient for devises in an intermediate domain. The
outcomes of these researches was presented as an invited paper in OFC2019.



(Orthogonal Frequency Division Multiplexing : OFDM)

[D. Hillerkuss, et al., Nat. Photon., vol. 5, pp. 364 (2011).] Nyquist
Time Division Multiplexing : N-OTDM  [M. Nakazawa et al., Opt. Express, vol. 20,
pp.1129 (2012).] 1
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Fractional Orthogonal Frequency
Division Multiplexing Fr-OFDM
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