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Abstract
Spatial solitons have attracted large interest in the last decades, especially those induced by photorefractive
nonlinearities due to the possibility to be generated at low optical intensities (few-microwatt laser beams). Excitation
of nonlinearities requires always stressing the physical system to drive it outside its harmonic response.
Photorefractivity moves the stress from the optical to the electric regime, requiring not high luminous fluencies but
intense static electric fields overlapped to light. This characteristics has induced the scientific community to
investigate them, in order to carry out the whole solitonic physics using ultra-low beams.
Among all photorefractive media, lithium niobate (LiNbO3) is particularly interesting from the technologicalapplicability point of view mainly for two reasons:
A) It has a very long dielectric relaxation. Consequently, solitonic modifications induced in the host bulk
crystal result practically permanent, with a very small degradation over months
B) It is the most used nonlinear medium in photonics: all the integrated devices, (acousto-optic or
electro-optic modulators, Q-switches etc) due to its large amount of nonlinear properties .
The permanent characteristics of photorefractive nonlinearity in lithium niobate allows to use the soliton channels
like waveguides. Solitonic waveguides are much more interesting than traditional ones because they are 3dimensional and their refractive profile is self-optimized by light for the confined propagation, resulting in ultralow propagation losses. We have estimated losses of the order or 0.07-0.04 dB/cm.
The introduction of solitonic waveguides in photonics might be as innovative as the magnetic recording on tapes
was for music, with the possibility to record and delete traces whenever needed, using just laser diodes.
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