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Waveguide array generated by discrete spatial soliton in
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Abstract: In order to verify the the feasibility of controlling intense light beam by weak light beam
through the spatial soliton waveguide array, the anisotropy of soliton-induced waveguide and its effect
on the interaction of discrete soliton waveguide were investigated. By controlling the incident light in-
tensity of the 532 nm laser and the applied voltage, the photorefractive self-focusing effect and diffu-
sion effect of the laser beam in the Ce : SBN75 photorefractive crystal were balanced to form the stable
(2 + 1) dimensional spatial screening soliton, which could induce soliton waveguides. Then a
waveguide array for discrete spatial solitons was generated by adjusting the crystal position vertically
and horizontally. The optical waveguide and the two-dimensional spatial soliton waveguide array were detec-
ted through the coaxial transmittance of spatial solitons and the a 633 nm expanded-beam laser with weak sen-
sitivity to crystal refraction index. It indicates that the spatial soliton is generated in 10 s and the induced opti-
cal waveguides have clear profile for the incident light intensity of 0. 058 um and the applied voltage of 200 V.

The soliton-induced waveguides have anisotropy, which enables a certain impact on the interaction between
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discrete soliton waveguides. This result is of great significance to achieving processing and transmission of

two-dimensional information by using the spatial solution waveguides.
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Fig. 1 Schematic of setup for waveguide array generated by discrete spatial soliton
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Fig. 2 Beam profiles at output surface of crystal for 532 nm input laser beam with a FWHM of 18 pm

and a power of 0. 058 pW
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Fig. 4 Detection results of waveguide induced by soliton
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Fig. 5 Anisotropy of waveguide induced by soliton
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