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Abstract

In this work we explore some of the potential fiber-optic data transmission applications of the nonlinear
Fourier transform (NFT), a signal analysis technique introduced by mathematicians and physicists in the
1970s. Just as the usual Fourier transform converts linear convolution to multiplication, the NFT
transforms the action of the ideal (noiseless, lossless) nonlinear Schrodinger equation (and other
integrable evolution equations) to the action of a multiplicative filter in the nonlinear frequency domain.
One potential application is a nonlinear analogue of linear frequency-division multiplexing that, unlike
many other fiber-optic transmission strategies, deals with both dispersion and nonlinearity
unconditionally, without the need for dispersion or nonlinearity compensation methods. (Joint work with
Mansoor I. Yousefi and Siddarth Hari.)
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