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Investigation of the cosine-super Gaussian pulses
evolution
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Abstract: The evolution of cosine-super Gaussian (CSG) pulses propagating in a conventional single mode fiber
(SMF) has been proposed. The propagation properties of CSG pulses are numerically studied by using split-step
Fourier method, and the effects of initial phase ¢ and order of the pulse m are analyzed. Results show that when ¢o
is increased to 80 rad, the first order CSG pulse will be compressed in a relatively long fiber, and then broaden
monotonically; the higher order CSG pulses will experience a short compression first, and then broaden monotoni-
cally. In addition, the CSG pulses are compared with simple Gaussian pulses and Hyperbolic secant pulses. The
results indicate that the Hyperbolic secant pulse broaden fastest; the simple Gaussian pulse broaden secondly; CSG
pulses broaden slowest, which is most insensitive to the dispersion of fiber. The research work will pave a way to
realize a special pulse in large-capacity, and long-range communications.
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The evolution of 3rd-order CSG pulses

Overview: The evolution of cosine-super Gaussian pulses propagating in a conventional single mode fiber (SMF) has
been proposed. The propagation properties of cosine-super Gaussian pulses are numerically studied by using split-step
Fourier method, and the effects of initial phase ¢, and order of the pulse m are analyzed because of their decisive roles in
the process of pulse propagation. First, we discuss the effects of two parameters ¢, and m on the distributions of the co-
sine-super Gaussian pulse on the source plane. When the pulse order m is fixed, the optical pulse will be strengthened by
the cosine function modulation with the increase of ¢o. The sidelobes of the cosine function modulation are gradually
appeared on the both sides of the pulse. When initial phase ¢, is fixed, the ability of the cosine-super Gaussian pulse to
resist cosine modulation is strengthened, and the cosine modulated sidelobes will not appear. In the actual transmitting
process, the pulse with high energy will experience the splitting of the pulse owing to the nonlinear effects in the fiber.
The cosine modulated sidelobes of the cosine-super Gaussian pulse will be closer to the actual propagation characteris-
tics of the pulse. After that, the effects of two parameters initial phase ¢, and order of the pulse m propagation process of
the cosine-super Gaussian pulse are discussed, respectively. Here the pulse width broaden ratio is defined as that the
ratio between the full width at half maximum of output pulse and the input pulse. By observing the pulse width broaden
ratio curses, we can see that when ¢, is increased to 80 rad, the first order cosine-super Gaussian pulse will be com-
pressed in a relatively long fiber, and then broaden monotonically; the higher order cosine-super Gaussian pulses will
experience a short compression first, and then broaden monotonically. Especially, the third-order cosine-super Gaussian
pulse is selected and we find that under the combined effects of the ¢, and m, the initial incident pulse no longer has the
sidelobes. The third-order cosine-super Gaussian pulse turns to the multi-model structure from the single peak structure,
and experiences the compression at the same time. In addition, the cosine-super Gaussian pulses are compared with
simple Gaussian pulses and Hyperbolic secant pulses. The results indicate that the Hyperbolic secant pulses broaden
fastest; the simple Gaussian pulses broaden secondly; cosine-super Gaussian pulses broaden slowest, which are most
insensitive to the dispersion of fiber. The research work will pave a way to realize a special pulse in large-capacity, and
long-range communications.
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