
The results of characteristics of optically induced waveguide structures are investigated. Waveguide structures were formed 

by point-by-point inducing the refractive index changes of the experimental sample via various exposure conditions of the 

surface layer by laser radiation with a wavelength of λ = 532 nm. The formed waveguide structures were studied by using the 

experimental setups containing the Mach-Zehnder interferometer scheme. 
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INTRODUCTION 

Optical waveguides are fundamental elements in the construction of different 

optoelectronic devices and integrated optical circuits [1, 2]. Various materials with 

a wide range of physical and optical properties like a Lithium Niobate (LiNbO3) are 

used as substrates for the same devices. [1, 3]. It is possible to change the 

refractive index of LiNbO3 crystals with a controlled periodicity by the local 

illumination of individual areas of material [4]. It makes possible to form waveguide 

structures with different characteristics and change their topology during the 

formation. 

The purpose of this work is to study the characteristics of waveguide 

structures formed in a lithium niobate crystal by using various exposure 

conditions for the surface layer doped with copper ions. 

EXPERIMENTAL RESULTS 

SETUP SKETCHES FOR WAVEGUIDE FORMATION AND STUDY 

Fig. 2. Near field light patterns at optical probing of the induced waveguide 

structures with different topologies. 
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CONCLUSION 

The characteristics of waveguide structures formed by point-by-point induced 

refractive index changes in a lithium niobate crystal with a surface doping are 

experimentally studied. It is shown that the magnitude of the induced changes in 

the refractive index can be controlled by changing the exposure time. The spatial 

profile of the induced changes in the locally illuminated area has an alternating 

character. The obtained results can be used in modeling and designing integrated 

optical circuits, hybrid and all-optical devices. 

Fig. 3. Experimental setup containing the Mach-Zehnder interferometer for 

investigation of waveguide structures (a, b), and the «Wavefront visualizer» program 

interface (c). 
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Fig. 5. Experimental setup for laser beam introducing into the formed waveguide 

structure (a); light fields images at the output end of the formed structures. 

а 

a 500 
W

cm2
 

Fig. 1. Experimental setups for channel waveguide formation  

by point-by-point exposure (a), and for its study by optical probing (b). 
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Fig. 4. Interference pattern in the region of induced structures(a), and spatial profile  

of the induced refractive index changes along the Z axis (b). 
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