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Fig. S1 Measured density of /-xMgO—(100-x)SiO: as a function of temperature.
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Fig. S2 X-ray total structure factors, S(Q), for -xMgO—(100-x)SiO, and /-SiO,".
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Fig. S3 Pair function analysis of total correlation functions 7(r).
Red; experimental data, bule; pair function.
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Fig. S4 Electron density of states for a g- and /-MgSiO; and b g- and /-Mg,Si04 calculated by
DF-MD simulations. Red; PBEO (0.3), blue; GGA-PBE.
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Fig. S5 Isosurface plots of the partial charge density around the HOMO and the LUMO levels for
a g-Mg>Si0; density of states, b -MgSiO3 (10 ps) and ¢ /-Mg>SiO4 (10 ps).
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Table S1 Coordination numbers obtained by pair function analysis
of X-ray and neutron total correlation functions 7(r).

Nsi-o Nvgo0
4.8
- neutron 3.85 (3.7+1.1)
[-MgSiO3 4.8
X-ray 3.85 (4.0+0.8)
5.0
. neutron 3.95 (4.5+0.5)
g-MgSiOs3 5.0
X-ray 3.95 (4.54+0.5)
4.8
. neutron 3.85 (3.55+1.25)
I-Mg>Si04 4.8
X-ray 3.85 (3.9+0.9)
5.0
. neutron 4.00 (4.4+0.6)
g-MgsSiO4 5.0
X-ray 3.95 (4.54+0.5)
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Table S2 Coordination numbers obtained by DF-MD models.

DE-MD model -, c]:[fst“if9 A) (cut ﬁ?ﬁo A) (cut ﬁ;ﬁg A)
I-MgSiO; 3.84 1124 4.82
I-Mg:SiO; 3.88 11.82 493
&-MgSiO; 4.00 12.17 5.19
2-Mg:SiO; 4.03 12.70 5.15
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Table S3 Electron band gaps (eV) for several crystals calculated by GGA—PBE and PBEO.

Method MgO a-quartz MgSiO3 Mg>Si04
Exp. 7.7%71.8° 9.34-9.55* 8.9° 8.4/8.8°
GGA-PBE 4.82779 5.53158 4.88708 5.27906
PBEO (0.25) 7.33461 8.06809 7.44759 7.85018
PBEO (0.30) 7.84888 8.58155 7.96749 8.37234
PBEO (0.35) 8.36677 9.09690 8.48946 8.89693

Values in brackets show fractions of the exact exchange term for the exchange correlation functional.
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