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Controlling the Structure and Photoproperties of SiV Diamond Nanoslab at Room
Temperature by External Pressure for Optical Measurements of Temperature and
Pressure

Kim, Hyeon-Deuk
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We computationally elucidated the effects of the external pressure on
structures, orbitals, photoproperties, and vibrational dynamics of a silicon vacancy (SiV) diamond
nanoslab (DNS). We studied its attributes not only on the ground state at 0 K but also on the
excited state around room temperature (RT) using an ab initio molecular dynamics simulation. We
found that the compression induces the shrunk SiV defect structures, the rearranged defect orbital
energies, the switch of the optical transition from the SiV SiV excitation to the nanoslab SiV
excitation, the hybridization of the SiV with nanoslab carbon (C) orbitals. The energies of
absorption, emission, and zero-phonon line do not change monotonically but have the maxima below a 7
%-compression. It is remarkable that all of these changes are caused only by the mechanical
compression and that the compression differently pronounces the temperature effect.
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