Double-periodic solutions and Talbot carpets of extended nonlinear Schrödinger equations
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We present analytical and numerical double-periodic solutions of the one-dimensional nonlinear Schrödinger equation and its extended versions [1] (up to the fifth-order dispersion), in the form of Talbot carpets [2]. The breathers of different orders and rogue waves are obtained using numerical simulations, starting from the initial conditions calculated by the Darboux transformation. To suppress undesirable aspects of modulation instability leading to the homoclinic chaos, we applied Fourier modes pruning procedures. This way, we are able to preserve and maintain the twofold carpets periodicity. The novelties of our work are analytical Talbot carpets for Hirota-quintic equation and ability to obtain them dynamically by controlling the growth of the Fourier modes. In addition, the new period-matching procedure is described for periodic rogue waves [3] that can be utilized to produce Talbot carpets without mode pruning.
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