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“ Probing the phase
stability and
thermoelasticity of
transparent and
reinforced nanoceramics
consisting of
birefringent crystals
at high pressure and

temperature”

My research interests lie in synthesizing
novel functional materials and investigating
their mechanical, optical and electronic
characteristics. I mainly use high-pressure,
high—temperature (high-PT) techniques,
as the large volume press, for the materials

Probing the phase stability and

such

synthesis.
thermoelasticity of functional compounds at
high-PT using ultrasonic interferometry and
synchrotron X-ray diffraction techniques
offers an interesting way to get information
on several important material parameters,
such as bulk and shear moduli, hardness, and
The experiments at the

more. challenging

BL04B1 beamline at SPring—8 are only possible.

Thanks to the collaboration with Profs

Gréaux and Kono from the GRC, who greatly
support us in all steps of the project. As
our latest collaboration, we have
investigated the thermoelasticity of a
synthetic transparent and reinforced
aluminosilicate nanoceramic composed of

triclinic kyanite with minor amounts of «-
alumina at high-PT (Gaida et al. 2018, 2021).
Based on our data, we predicted the elastic

moduli of aluminosilicate ceramics by a
linear function of the ratio of AlOs octahedra
and Si0, tetrahedra within the constituting
(Gaida et al. 2021). the

elastic data was applied to estimate the

phases Besides,

material hardness using an elasticity model.

Combining ultrasonic and synchrotron

11

techniques at extreme pressure and
temperature conditions is a great tool to
probe the thermoelasticity and assess

mechanical properties of yet unquenchable
high-pressure phases. (Nico Alexander Gaida:
Assistant Professor, Department of Materials

Physics, Nagoya University)

N.A. Gaida, S. Gréaux, Y. Kono, H. Ohfuji, H.
Kuwahara, N. Nishiyama, 0. Beermann, T. Sasaki,
K. Niwa, M. Hasegawa, Elasticity of

nanocrystalline kyanite at high pressure and
temperature from ultrasonic and synchrotron X -
ray techniques, J. Am. Ceram. Soc., 104, 635—
644 (2021). https://doi.org/10.1111/jace. 17464

N.A. Gaida, N. Nishiyama, A. Masuno, U.
Schiirmann, C. Giehl, 0. Beermann, H. Ohfuji, J.
Bednarcik, E. Kulik, A. Holzheid, T. Irifune,
L. Kienle, Transparent polycrystalline
nanoceramics consisting triclinic  Al,SiOs
kyanite and Al,03 corundum, J. Am. Ceram. Soc.

101, 998-1003 (2018).

https://doi. org/10. 1111/ jace. 15281
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