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Soliton properties of light transportation in
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Abstract
In this paper we discuss theoretically the soliton properties of light pulse transportation originating from strong nonlinear in-
teractions between ions in unit cells of ionic crystals and analyze in detail the bright solitons and dark solitons when the nonli-
near coefficient g is positive and negative. It is found that whether the nonlinear coefficient g is positive or negative the bright
solitons can be obtained over the longitudinal optical phonon frequency w; . For g >0 dark solitons can be formed under the
transverse optical phonon frequency wy, what should be payed attention to is that between wqy and w;, the light pulse can
form advanced dark solitons. For g <0 there is a switching area from the advanced bight soliton to retarded dark soliton near

but below wqy . We also discuss the effects of higher nonlinear dispersions on the solitons.
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