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What is the problem?

Information theory in a nutshell

 What is the most appropriate way to suppress nonlinearity-induced distortion?
 What is the capacity of the nonlinear optical channel?
 What is theoretically maximum number of bit/s/Hz that can be reliably transmitted
through fibre when encoding information on the amplitude of solitons?

Master model of nonlinear optical fibre channel

Lower Bound on the per Soliton Capacity [3]
Trial input: Rayleigh distribution
Lemma 1. For the channel given by non-central chi-squared distribution with four degrees of freedom
and Rayleigh input distribution, the output entropy has the following form
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Lemma 2. For the channel given by non-central chi-squared distribution with four degrees of freedom
and Rayleigh input distribution, the conditional entropy has the following form
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Theorem 1. For the channel given by non-central chi-squared distribution with four degrees of freedom
and Rayleigh input distribution, the mutual information (MI) has the following form
 Unperturbed soliton solution
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Main conclusion:
Lower bound on the per soliton
capacity for the channel based on the
individual amplitudes of well
separated soliton pulses displays an
unbounded (logarithmic) growth
similarly to the linear Gaussian
channel, i.e.,

Channel model (input  output relationship)

independent Gaussian random variables with

Forward NLFT [2]

Next steps

 NLFT of the signal associated with NLSE arises via the spectral analysis of the Zakharov-Shabat operator L

 Take into account the BW used for soliton transmission, giving practically more relevant
channel capacity in [bit/s/Hz].

Zakharov-Shabat scattering problem

Jost solution

 Numerically (split-step Fourier method) and/or experimentally demonstrate the analytical
results.
 Use other degrees of freedom of optical solitons (phase, frequency, position, etc.).
 Generalise this to vector solitons (Manakov equation)
 Investigate the accuracy of Gaussian noise models in Nyquist WDM transmission

Continuous nonlinear spectral data

Nonlinear spectrum
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