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The phase transformation and electronic properties of
CoSb; under high pressure

ZHANG Ao', LI Junda®, YUE Jincheng®, LIU Yanhui'
( 1. College of Science, Yanbian University , Yanji 133002, China ; 2. Institute of High Pressure Physics »
School of Physical Science and Technology s Ningbo University, Ningbo 315000, China )

Abstract: Based on the first-principles calculations, the phase transition behavior of CoSb, at pressures ranging
from 0 GPa to 100 GPa is studied. The reaserch shows that, at the pressure of 25.3 GPa, the crystal structure
of CoSb, changes from Im -3 phase to P -1 phase. When the pressureis 32.8 GPa, the phase of the crystal
structure changes to I-42m phase. Phonon calculations show that the Im -3 phase, the P -1 phase and the I-
42m phase are dynamically stable at their respective pressures. The results of band structure calculation show
that the bandgap of CoSb; with space group Im-3 at I' symmetric points is calculated to be 0.224 eV at ambient
pressure, the conduction band and valence band of the P-1 phase and the I-42m phase overlap near the Fermi
surface, and both of them are metallic phases. The calculation of the electronlocalization function of crystal
structure shows that there are polar covalent bonds between Co and Sb atoms in all three phase structures. The
calculation of Bader charge transfer in crystal structure shows that Co atom is acceptor, Sb atom is donor, so
charge transfer from Sb atom to Co atom.
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0 GPa 6b=9.115 B=90.0° Shl 24g 0.000 0.160 0.333
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Sb3 21 0.753 0.497 0.171
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