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Developement of dielectric nano-crystal structures for highly sensitive piezoelectric detectors

Nanocrystals made of nonlinear dielectric materials were grown inside alumina nano pores. The nano crystals are 
characterized by a low dielectric permittivity (such as sodium nitrite, glycine, alanine and lithium sulphate) required 

for a high detection sensitivity of a small applied mechanical pressure (lower than 1 Pa). The crystals were grown inside 
alumina nano pores arranged in a highly dense array (1011 pores/cm2) oriented in vertical to the aluminum substrate 
plane. The pores have a major role in the nucleation and growth of the nano crystals with preferred crystallographic 
orientations along the longitudinal axis of the pores. The preferred crystallographic orientation of the nano crystals can 
be controlled and changed by the growth process parameters. The surface morphology, microstructure and composition 
of the crystals were characterized. The piezoelectric response of the nanocrystals inside the pores was measured at an 
applied mechanical pressure range of 0.1-100 Pa. The mechanism of nucleation and growth of the nano crystals inside 
the alumina pores will be discussed. A correlation between the crystallographic orientation of the crystals and their 
piezoelectric sensitivity will be presented.
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