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PROPERTIES OF GAP SOLITONS IN SUPERLATTICES WITH
SATURABLE NONLINEARITY

"LI Lei, HU Zuo-fu, CHEN Wen-jie, CHEN Yan-zhang, ZHONG Chao
(School of Mathematics and Physics, Jinggangshan University, Ji’an, Jiangxi 343009, China)

Abstract: The fundamental solitons in the semi-infinite gap of superlattices under focusing saturable nonlinearity
are solved by the spectral renormalization method. The effects of saturation degree and relative strength of
superlattice potential on the power and stability of solitons are studied. The results show that for a fixed relative
strength of superlattice potential, when the saturation degree is low, the solitons are unstable in the high-power
region, and the stable range of the solitons becomes wider with the increase of the saturation degree. When the
saturation degree is high, the soliton power grows dramatically with propagation constant, but the solitons are
stable. Besides, for a given low saturation degree, the stable range of the solitons widens with an increase in the
relative strength of low-frequency lattice in the superlattice.
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Fig. 1 The superlattice and band structure
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Fig. 2 Power curves of solitons versus propagation constant
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Fig.3 Profile, linear-stability spectra and propagation of
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Fig.4 Profile and propagation of solitons
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