
Accepted Manuscript

Title: NOVEL SINGULAR SOLITONS IN OPTICAL
METAMATERIALS FOR SELF-STEEPENING EFFECT

Author: Houria Triki Qin Zhou Seithuti P. Moshokoa Malik
Zaka Ullah Anjan Biswas Milivoj Belic

PII: S0030-4026(17)31231-7
DOI: https://doi.org/doi:10.1016/j.ijleo.2017.10.027
Reference: IJLEO 59763

To appear in:

Received date: 30-6-2017
Accepted date: 4-10-2017

Please cite this article as: Houria Triki, Qin Zhou, Seithuti P. Moshokoa, Malik
Zaka Ullah, Anjan Biswas, Milivoj Belic, NOVEL SINGULAR SOLITONS
IN OPTICAL METAMATERIALS FOR SELF-STEEPENING EFFECT,
<![CDATA[Optik - International Journal for Light and Electron Optics]]> (2017),
https://doi.org/10.1016/j.ijleo.2017.10.027

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/doi:10.1016/j.ijleo.2017.10.027
https://doi.org/10.1016/j.ijleo.2017.10.027


Page 1 of 10

Acc
ep

te
d 

M
an

us
cr

ip
tNOVEL SINGULAR SOLITONS IN

OPTICAL METAMATERIALS FOR

SELF-STEEPENING EFFECT

Houria Triki 1, Qin Zhou 2, Seithuti P. Moshokoa 3,
Malik Zaka Ullah 4, Anjan Biswas 3, 4 & Milivoj Belic 5

1 Radiation Physics Laboratory, Department of Physics, Faculty of Sciences,
Badji Mokhtar University, P. O. Box 12, 23000 Annaba, Algeria

2 School of Electronics and Information Engineering,
Wuhan Donghu University, Wuhan, 430212, PR China

3 Department of Mathematics and Statistics,
Tshwane University of Technology, Pretoria-0008, South Africa

4 Operator Theory and Applications Research Group, Department of Mathematics,
Faculty of Science, King Abdulaziz University, PO Box-80203, Jeddah-21589, Saudi Arabia

5 Science Program, Texas A & M University at Qatar,
PO Box 23874, Doha, Qatar

Abstract

We consider the evolution of ultrashort pulses in metamaterials wherein
the pulse propagation is governed by the generalized nonlinear Schrödinger
equation with higher-order effects such as pseudo-quintic nonlinearity
and self-steepening effect. We present three new types of exact singular
soliton-like solutions for the model in the presence of the self-steepening
term, whose phase chirping varies as a function of the pulse intensity. The
obtained results indicate that the parameters of solutions are directly re-
lated the self-steepening parameter. Parametric conditions on physical
parameters for the existence of the novel structures are also presented.
Particular cases are discussed.
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