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The optical eigenvalue modulation method is based on the theoretical basis
that the eigenvalue of the eigenvalue equation associated to the nonlinear Schroedinger equation
(NLSE) used in the inverse scattering transform is a conserved quantity as long as the propagation
of the optical pulse in the fiber is described by the NLSE. To achieve the target ultra-multi-value
optical eigenvalue modulation, we applied a neural network demodulation method to a 4096-value
signal (bit rate 11.3 Gbit/s) with the on-off keying of 12 eigenvalues, and we successfully
demonstrated 50km transmission experiment of the optical eigenvalue modulated signal. On the other
hand, regarding the application of the wavelength division multiplexing (WDM) to the optical
ei?envalue modulation, the difficulties when applying WDM were clarified, and the feasibility of DM
soliton to the optical eigenvalue modulation method was shown by numerical simulation to overcome
the difficulties.
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