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ABSTRACT 
Kokhtych L.M. Regularities in formation of volume periodic structures 

polymer – nanoparticles by the holographic method. – Used only as a 
manuscript. 

This thesis is for obtaining the scientific degree candidate of sciences 
(physics and mathematics) by the specialty 01.04.05 – optics, laser 
physics. – Institute for Physics, NAS of Ukraine, – Kyiv, 2014. 

The results of study of volume periodic structures polymer – 
nanoparticles (NP) of different kinds fabricated by holographic method are 
introduced in this thesis. For the first time it was shown the possibility to 
obtain the stable volume structures polymer – metal NP by using the 
synthesis  of  NP  from  the  metal  precursor  preliminary  distributed  in  a  
polymer matrix. Based on commercially available acryl monomers 
organic-inorganic nanocomposites light-sensitive within the range 400 – 
520 nm have been developed and optimized. These materials provide 
efficient diffusion redistribution of NP and NP precursor in polymer 
matrix. Holographic properties of the obtained nanocomposites as well as 
the mechanism of NP ordering have been investigated. Using of NP of 
various nature (TiO2,  SiO2, ZrO2, LaPO4, CdSe/ZnS, precursor of Ag NP),   
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we have obtained stable volume transmission gratings with the period 0.3 - 
3 µm and the amplitude of refractive index modulation from 0.005 up to 
0.026, that sometimes exceeds by one order the values reached earlier. 
Diffraction, luminescent and laser properties of the obtained structures 
were also investigated.  

Keywords: photopolymeric nanocomposite, nanoparticles, metal 
precursor, periodical structures, holographic recording, polymerization, 
spatial redistribution. 
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