Piezoelectrics are a huge industry and their uses will expand if solutions can be found for a few limiting
issues. Jennifer Forrester, a researcher at the University of Florida, and Krishna Nittala, a Ph.D. candidate
at the university, used the Neutron Powder Diffractometer (NPD, at HB-2A) at HFIR to explore the
structure and characteristics of piezoelectric ceramics that might lead to improved applications. Forrester
used the NPD to examine crystal structures of lead-free piezoelectric ceramics with the aim of creating
materials that can take more deformation and demonstrate improved properties. A limitation of currently
used piezoelectrics is that at high temperatures they shift to a cubic structure, losing their piezoelectric
properties. Nittala examined samples of piezoelectric materials at gradually increasing temperatures as
part of an effort to develop materials with higher transition temperatures. The current temperature limit for
piezoelectrics is around 400°C. He examined samples at temperatures ranging from room temperature to
600°C using the ILL vacuum furnace on HB2a. Their results have been published in APL and JACS.
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