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In recent years, nanomaterials have been in a primary focus of science and technology with 
their rigorous research and development. Nanoporous materials as a subset of nanostructured 
materials possess unique structural-surface properties that underline their importance in various 
fields of human activity. They offer new opportunities in areas of inclusion chemistry, guest-host 
synthesis and molecular manipulations and reaction in the nanoscale range.  

The exploration of quadratic nonlinear optical response in nanocomposites based on KDP 
nanocrystalites grown inside nanopores of aluminium oxide Al2O3 (Fig.1) has been performed. 
Growing the KDP nanocrystallites inside these nanopores has been recently confirmed by X-ray 
analysis [1]. The rotational Maker fringe technique [2] in the transmission scheme has been used 
for second harmonic generation (Fig.2) measurements employing s- and p-polarized fundamental 
1064 nm laser beam. 

 

 

Fig. 1. AFM image of alumina 
nanoporous matrix 

Fig. 2. Schematic energy-level 
diagram of SHG process 

Fig. 3. Angular dependence of SHG in 
KDP nanocomposite 

 
The second order nonlinear optical response of studied nanocomposites (see Fig.3) again 

confirms the presence of noncentrosymmetric filler (nanocrystallites of KDP) inside nanopores 
of Al2O3. Furthermore, the polarization dependent intensity of nonlinear response suggests the 
macroscopic anisotropy of grown KDP nanocrystallites. Thus, second harmonic generation 
technique may serve as a sensitive tool for diagnostics of crystalline fillers inside nanoporous 
matrices. 
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