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Table S1 | Calculated elastic constants (GPa) of the new carbon allotropes (4,4T285 and

4,47286) and SiO,-bbi phase.

Phase Cl1 |C22 |C33 |[C44 |C55 |Ce6 [Cl12 |Cl13 |CI5 |C23 |C25 |C35 |C46
4,4T285 954 |103.4 |118.7 |- - - 8.6 132 |- 134 |- - -
447286 |113.5 |101.9 |126.6 |34.2 |50.5 [49.1 |05 |6.1 0 144 |0 0 0
bbi 1153 |56.3 |135.5 |43.1 |11.1 |32.7 |56.7 |48.47 |- 027 |- - -

Table S2 | Calculated bulk properties of diamond, 4,4T285 and 4,4T286 carbon allotropes.

Allotrope |Density, |E,, eV Relative energy, | B, GPa |G, GPa |H, GPa
g/em’ (GGA-PBE) |eV/atom
dia 3.530 4.20 0 482 546 89
4,4T285 |3.449 2.61 0.4747 428 465 77
4,4T286 |3.446 2.12 0.5347 416 474 83
Table S3 | Calculated bulk properties of quartz and SiO,-bbi phase.
# Sp.Gr. |Density, |Eg, eV Relative energy, |B, GPa |G, GPa |H, GPa
glem®’ | (GGA- eV/fu.
PBE)
quartz [P 3221 |2.522 |5.39 0 34 43 21
bbi C222;2.081 2.61 0.05 48 25 3
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Figure S1 | Density of states plot for the SiO,-bbi phase.
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Figure S2 | Density of states plot for 4,4T285 carbon allotrope.
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Figure S2 | Density of states plot for 4,4T286 carbon allotrope.



Structural data on new 4,4T285 and 4,4T286 carbon allotropes and SiO,-bbi phase.
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4,4T286 carbon structure (.vasp file):
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Silica phase with bbi topology (.vasp file):
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Supplementary movie

The movie shows the energy profile for the tridymite <> keatite transition and the corresponding
structural changes during the transition in the [010] and [001] projections.



