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Abstract The article studies the dynamics of dark, singular, combined optical
solitons and many other periodic solutions to fractional temporal perturbed
nonlinear Schrödinger equation in nonlinear optics. The fractional extended
Fan sub-equation method is first time used for any fractional temporal nonlin-
ear Schrödinger equation. The solutions are of qualitatively different nature,
depending on the five parameters. The constraint conditions, for the existence
of the solitons, are also listed. Moreover a couple of other solutions known as
combined soliton and combined periodic solution, fall out as a by product in
limiting cases.
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