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The nonlinear Fourier transform (NFT) is a recently rediscovered method [1] that allows solving analytically the
nonlinear Schrödinger equation (NLSE), which describes the propagation of an optical signal in an optical fiber. The
NFT can be used to design novel coherent systems that take into account the fiber nonlinear behavior, in order to treat
it not as impairment but as part of the system itself. This is the opposite of what happen in standard linear coherent
systems where the fiber nonlinearities are one of the most important limiting factor in the achievable capacity.
NFT maps a time domain signal to a couple of so called nonlinear spectra, a continuous one and a discrete one, in a
regime where the nonlinear fiber propagation is represented by a simple linear phase shift, so that the channel can be
seen as linear this domain. This property can clearly bring many advantages in the operation of such systems.
In this presentation, we will review the recent evolution of the NFT based optical communication systems. In
particular we will show how by modulating different degrees of freedom of the NFT spectrum such as the continuous
spectrum [2] , the discrete spectrum [3] or both jointly [4] it is possible to design different type of so called nonlinear
frequency division multiplexing (NFDM) systems. Moreover we will show how the NFT can be used alternatively to
remove the nonlinear impairments by performing digital back-propagation (DBP) in a single step in the nonlinear
domain [5]. The main advantage of the NFT-DBP scheme is that it has the potential to be less computationally
complex compared to the traditional split step methods thanks to the fact that the complexity of the equalization is
independent from the transmission distance.
We will also talk about the principal limitations of the NFT systems that arise when the channel contains effects that
make the underlying NLSE not integrable, causing the NFT to be not exact anymore, thus limiting the spectral
efficiency of the system. We will focus in particular on the fiber losses, that can partially be taken into account using
the loss path averaged (LPA) approximation, and the amplified spontaneous emission (ASE) noise. We will show how
these impairments affects the continuous spectrum of the NFT [6] and the results will be compared with the linear
Fourier spectrum, classically employed in orthogonal frequency-division multiplexing (OFDM) systems.
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