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I.

PSEUDOPOTENTIALS

All density functional theory calculations were performed using CASTEP version 7.0.3, and its own “on-the-fly”
ultrasoft pseudopotential for carbon. The definition string for the pseudopotential was:
2|1.4|1.4|1.3|6|10|12|20:21(qc=6)
II.

EQUILIBRIUM POSITIONS

The equilibrium positions of the 255 atoms in the tetrahedral symmetry structure with the experimental lattice
constant are given in the file TdSymmetry.cif. The 4 nearest neighbours of the vacancy are the 1st, 37th, 41st and
69th atoms listed.

III.

SOFT MODE DISPLACEMENT PATTERNS

The displacement patterns of the two soft modes, labelled by u1 and u2 in the main text, are given in the files
u1Displacements.cif and u2Displacements.cif. The 4 nearest neighbours of the vacancy are the 1st, 37th, 41st
and 69th atoms listed.

IV.

BORN-OPPENHEIMER ENERGY SURFACE SLICES

Figure 1 shows two cross-sections of the BO surface in the plane spanned by the two soft modes of the tetrahedral
structure. Figure 1(a) shows a slice running from one of the three minima of the surface to the opposite high point
passing through the origin of coordinates (u1 , u2 ) = (0, 0). Figure 1(b) shows a slice that runs from one minimum to
an adjacent minimum, and this line does not cross the origin of coordinates.
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FIG. 1. Slices through the BO surface in the plane spanned by the two soft modes of the tetrahedral structure. The slice in
(a) runs through one minimum and the origin, also passing through the high point of the graph opposite. The slice in (b)
runs through two adjacent minima. In (b), the point midway between the two minima is taken as the zero point of the mode
amplitude.

