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The investigations of optically-integrated periodical micro- and nano-patterns in amorphous 
materials are considered. Here the small review of different experimentally observed photo-
induced phenomena by all-optical poling of materials are presented. It includes the pictures of 
the potential schemes of the process of all-optical poling and the space distributions of the 
created periodical field (slide 1) with existence of band or volumetric forms of the 
corresponding modulations of the photo-created anisotropic refractive-index n and nonlinear 
second-order polarizability (2). In slide 2 it is shown typical scheme for experimental 
observations and investigations of the linear and non-linear optical interactions - the 
constructive scattering and diffraction of light on induced n lattice,the three-wave interactions 
on induced structure of (2). The right part of slide 2 consists the calculated estimations of 
lifetimes of induced patterns of anisotropy for vary small conductivities, the angles of lattice’s 
orientations (zone A is more perspective for volumetric case), the possible periods of induced 
lattices from microns down to nano-meters. The results of observations of small-angles Raman-
Nath and selective Bragg diffraction of light and the processes of the recording and relaxation 
of lattices in amorphous glass materials are shown in high of slide 3. There are also in slide 3 
the experimental results for three-wave interactions - the intensities of photo-induced second-
harmonic generation in time for different (2) lattices (i is the writing time of the corresponding 
lattice) and the photo-induced degenerate parametric amplification of light. The slide 4 consists 
the obtained theoretical formulas. The efficiencies of the observed all-optically induced 
phenomena depend on power of interacting radiations and there is the problem with existence 
of a threshold of optical damage in different materials that limits the possibilities of application. 
The existing tasks of investigations, opportunities and perspectives for future are considered in 
slide 5. The compared experimental data for analysis of efficiencies and time characteristics of 
photo-induced second-harmonic generation in aluminum and germanium containing samples 
are presented in table 1. The results are interesting for laser physics and photonics. 

 

  
 

 
         Nonlinear three-waves interactions on (2) lattice

 

Formulas: 

 

  

  
 

 


