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Pressure-induced metallic phase transition in gallium
arsenide up to 24.3 GPa under hydrostatic conditions
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A series of researches on the structural, vibrational and electrical transport
characterizations for gallium arsenide (GaAs) were conducted up to 24.3 GPa under
hydrostatic conditions in a diamond anvil cell in conjunction with in-situ Raman
scattering  spectroscopy, electrical conductivity measurements, high-resolution
transmission electron microscopy and atomic force microscopy. Upon compression, a
phase transition from the zinc-blende (zb) to orthorhombic (Cmcm) structure in GaAs
was observed at the pressure of 12.2 GPa in the light of all of these discontinuous
variations in the Raman shifts, the Raman full-width at half-maximum and the
electrical conductivity, which is accompanied by a semiconductor to metal transition
at the same pressure. And our acquired results on the temperature-variable electrical
conductivity experiments further confirmed the high-pressure phase (Cmcm) to be of
an obvious metallic behavior on the basis of the relationship between conductivity and
temperature. Upon decompression, the Raman scattering results from the recovered
GaAs at ambient conditions proved that the phase transition was reversible because of
the recovered Raman peaks. The reversibility of the phase transition can be further
disclosed by the HRTEM and AFM images of the recovered sample.

S 3R

[1] Venkateswaran U. D., Cui L. J., Weinstein B. A., and Chambera F. A. Crystalline metastable
phase in pressure-cycled epitaxial GaAs. Physical Review B, 1991, 43, 1875 - 1878.

[2] Ono S., and Kikegawa T. Phase transformation of GaAs at high pressures and temperatures.
Journal of Physics and Chemistry of Solids, 2018, 113, 1 - 4.

[3] Onodera A., and Ohtani A. Fixed points for pressure calibration above 100 kbars related to

semiconductor-metal transitions. Journal of Applied Physics, 1980, 51, 2581 - 2585.
98



