Lattice dynamics of antimony under pressure
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The group Va elements, with the only exception of nitrogen, crystallise in the thombohedral A7 structure. It comes
from a small distortion with respect to a simple cube. The distorted structure leads to twice as many atoms in the
primitive cell, inducing a gain in the electron energy with a connected gap opening, called a Peierls distorted
structure. Under pressure, the distortion is reduced, but remains finite, as antimony transforms through a series of
highly complex structure, before adopting as last the BCC (body-centred cubic) phase. Through the combination
of diffuse and inelastic x-ray scattering compared with ab-initio calculation and a symmetry-based
phenomenological model of the phase transitions, the dynamics behaviour approaching the transition is analysed.
The main diffuse scattering features and, to some extent, the peculiarities in the lattice dynamics of the A7 phase
will be explained by the instability of the primitive cubic network with respect to a correlated displacement.
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