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THE TYRANNY OF POLAR NANO-REGIONS IN KTN FERROELECTRIC CRYSTALS -ENGINEERING THE NANOSCALE FOR THE SAKE OF MACROSCOPIC BEHAVIOR

Paul Ben Ishai*, Yuri Feldman, Alex Puzenko and Aharon J. Agranat
The Applied Physics Department, The Hebrew University of Jerusalem, Givat Ram
*paulb@vms.huji.ac.il 

The challenge of manipulating light at micro - scales depends to a large extent on our ability to nano-engineer components.  Smart dielectrics, such as tailored ferroelectrics, offer intriguing avenues in this direction.  Components such as waveguides, only microns thick, can be grown or implanted inside ferroelectric crystals, and designed to be activated under specific conditions only.  This level of micro control is achieved by varying dopant concentrations or by ion implantation.  We demonstrate how a precise understanding of the dielectric behavior of such dopants is the key to their application inside a crystal lattice as a useful tool in the arsenal of the “micro-optics engineer”. As a test bed we take the perovskite ferroelectric crystal Potassium Tantalate Niobate, with varying concentrations of Lithium and Copper as dopants in the lattice. The dynamics are investigated using Broadband Dielectric Spectroscopy in wide frequency and temperature ranges.  The observed processes are consequently examined and discussed.
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