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To induce maximum density of gradient-lattice structure region into materials, we proposed three dimensional 
artificial superlattice materials composed of two kinds of perovskite-type oxide nanocubes such as barium titanate 
(BaTiO3, BT) and strontium titanate (SrTiO3, ST) with average sizes of 17 nm. We already prepared the above 
materials, but it was unclear whether gradient-lattice structure region can be induced or not.  To clarify this point, 
we measure high intensity diffraction patterns of the above BT/ST artificial superlattice accumulation and investigate 
the crystal structure and mesoscopic particle structure.  
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Fig. 1. 200 planes of BT/ST nanocube 
accumulations. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2. 200 planes for mixture of BT and ST 
nanocubes. 
 

 
 
Fig. 3. Temperature dependence of a-axis for BT 
(solid circle) and ST (solid square) nanocubes in 
(a) accumulations (red line) and (b) mixture (blue 
line). 
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