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Presenter Notes
Presentation Notes
Electrostrictors, materials developing mechanical strain proportional to the square of the applied electric field, present many advantages for mechanical actuation as they convert electrical energy into mechanical, but not vice versa. Both high relative permittivity and reliance on Pb as the key component in commercial electrostrictors pose serious practical and health problems. Here we describe a low relative permittivity (<250) ceramic, ZrxCe1-xO2 (x<0.2), that displays electromechanical properties rivaling those of the best performing electrostrictors: longitudinal electrostriction strain coefficient ~ 10-16 m2/V2; relaxation frequency ≈ a few kHz; and strain 0.02%. X-ray absorption spectroscopy measurements supported by this grant played key role in zeroing in on the local origin of the electrostriction in these ceramic materials: the presence of free volume around ZrO8 cube that enables its anharmonic motion within the Ce-O cage. The sample preparation for XAS measurements by the foreign collaborator of the PI, Prof. I. Lubomirsky (Weizmann Institute of Science, Israel), was supported by the Binational Science Foundation as part of this NSF-BSF award.
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Student training

Training of graduate students of the Pl and International
Collaborator (I. Lubomirsky, Weizmann Institute of Science,
Israel) was strengthened by joint experiments and visits.

Interdisciplinary training by international visits
Graduate students from both institutions mentored each
other: Ms. Yongchun Xiang from SBU (second from left),
trained Ms. Tali Pechersky-Savich from WIS (third from left),
in synchrotron data collection in December 2023. Tali
trained Yongchun in materials synthesis and mechanical
characterization methods.

In Summer 2023, Frenkel visited Lubomirsky’s group and
taught a one-day training course in synchrotron methods to
a group of graduate students.

Frenkel group teamed up with Ms. Tali Pechersky (second from left), a
visiting graduate student from International Collaborator, Prof.
Lubomirsky’s group, for synchrotron beamline measurements of Zr-
doped ceria.
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