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Figure S1 Gaussian and shape function parameters (a; ,, Wi, 0; p, kp and f,) for the ith Gaussian
at pressure p, used to calculate the methanol/ethanol PDFs. Note the difference in y-axis scale

between the plots.
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Figure S2 Representative PDF for ME at 2.0 GPa calculated from MD simulations, overlaid with

the analytical PDF comprised of 10 Gaussians and a shape function.
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Figure S3 Calculated ME PDFs from each MD simulation and corresponding analytical PDFs,
composed of 10 Gaussian peaks and an underlying shape function, at pressures from 0—10 GPa in
steps of 0.5 GPa offset in the y-direction. The PDFs are free of any instrumental effects—particularly

peak broadening which arises due to limited instrumental Omax values.
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Figure S4 Zoomed comparison of variable pressure MD PDFs (0—10 GPa, as above). Although the
2-6 A region is not particularly well-described by the modelled analytical PDF, we later show that

this detail is lost due to instrumental resolution and that this description is sufficient.
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Figure S5 MD PDFs and analytical PDFs, convolved with sin(Qmaxt)/r, where Omax = 20.32 A™'. PDFs
from 0—10 GPa in steps of 1 GPa are shown, offset in the y-direction. The comparisons of peak

positons and intensities show excellent agreement between calculated MD PDFs and analytical PDFs.
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Figure S6 Zoomed comparison of convolved MD and analytical PDFs (0-10 GPa in steps of 1
GPa). Detail in the 2-6 A region has been lost (comparatively to Figure S2), and the analytical PDFs

reproduce these broadened features very well. Ripples in the PDFs are an artefact of convolving to

account for a limited QOmax value.
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Figure 87 Measured variable-pressure ME PDFs (colours) compared to our analytical ME PDFs

(
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(black line). Determining the pressure from an equation of state is not possible with ME and therefore
corresponding modelled PDFs were chosen by comparing the 1-6 A region and selecting the PDF
with the best fit. There is very good agreement between the measured and modelled PDFs—peak
positions and intensities in the low » region are well-replicated, as are broader features at longer
length-scales. Small intensity mismatches in low 7 are due to difficulty in data normalisation, and at

high 7, these differences are likely within error of each other.
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0.0 GPa - Experimental data

30 — Rietveld Fit
Difference

111 Ni

20 111 AlOg3 i

111 ZrO; (tetragonal)

ZrO» (monoclinic)

Intensity (arbitrary units)

. ___ N,

11 | | |

I 1 I
—~ 20} E
3
=)
3
2,15— B
g
2 10 |
&
z
2 -
E I\ A

0 »IT Y U — r»-l»» - i,» —————————————————— ———— s
’ " |||||| 11 | [ | | | |
| || llllllll N n | ] |
_a e LU R | |
2 t : t t f t f
3.6 GPa
~ 15| i
2
=
=
g 10| J
;E
&
z s| -
[}
=]
3
E — A A
o~ TITTETHT )"_“:;—"‘I >|‘i\' DY S R S R
W"l‘ll Jlll:ll_}l | ||l [ | ! l| ! : . ’l | :
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

d-spacing (A)

Figure S8 Rictveld fits of diffraction patterns of Ni measured in a Paris-Edinburgh press at
pressures of 0.0, 1.5 and 3.6 GPa. Alumina and zirconia peaks are due to scattering from the zirconia-

toughened alumina anvils.
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Figure S9 Rietveld fits of diffraction patterns of MgO measured in a Paris-Edinburgh press at
pressures of 0.2, 1.8 and 3.8 GPa Alumina and zirconia peaks are due to scattering from the zirconia-

toughened alumina anvils.



J. Appl. Cryst. (2021). 54, https://doi.org/10.1107/S1600576721009420 Supporting information, sup-10

25 T L} T T T T T
- Experimental data
sl — Rietveld Fit 0.1 GFa |
. Difference
é 11 SiO,
;ls—lllAIQOil —
g 1 11 ZrO, (tetragonal)
% 10 ZrO, (monoclinic) ]
z
%2 5} l I H .
=
3
S
0 S D
— AN REE LN 0 1
l__."”".“l e [ o |
T O A | I " I
[ 00 40 11 010 11} 100) | | |
12 — : : : : : :
12+ 1.3 GPa |
g 10 R
5
2
]
2 6f
a2
—
& 4}
b=y
a 2
3
=
"= 0 s B R T

Intensity (arbitrary units)

) [rosmmshommsvmmmsmtamnpsmat st A A A A e A otk e et o ~‘."\_,-- O At T R
[ T RCTU U T U A B | | I | |
L LU TR TETTI O S A N | [ | | | |
(IR R R rorn I | (] |
-2 LIHHHIIBI 1 I -
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

d-spacing (A)

Figure S10 Rietveld fits of diffraction patterns of a-quartz (SiO,) measured in a Paris-Edinburgh
press at pressures of 0.1, 1.3 and 3.8 GPa. Alumina and zirconia peaks are due to scattering from the

zirconia-toughened alumina anvils.
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Figure S11 Neutron S(Q) of Ni at 0.0, 1.5 and 3.6 GPa offset in the y-direction.
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Figure S12 Neutron S(Q) of MgO at 0.2, 1.8 and 3.8 GPa offset in the y-direction.
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Figure $13 Neutron S(Q) of a-quartz at 0.1, 1.3 and 3.8 GPa offset in the y-direction.
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Figure $14 (a) Measured variable-pressure PDFs of Ni. (b) Corrected variable-pressure PDFs of Ni

compared to modelled PDFs using refined average structure parameters. The region below 2.2 A (#min)

is omitted during analysis as there are no sample peaks expected here

noisy due to ME PDF-imposed Fourier ripples.

and this region is particularly
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Figure $15 (a) Measured variable-pressure PDFs of MgO. (b) Corrected variable-pressure PDFs of
MgO. The region below 1.8 A (rmin) is omitted during analysis as there are no sample peaks expected
here and this region is particularly noisy due to ME PDF-imposed Fourier ripples. All features

modelled by the average structure are reproduced in our corrected PDFs.
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S1. RMCProfile settings

RMCProfile configurations were generated using 6 X 9 x 8 supercells of the Rietveld-refined average
structure unit cells. 11 independent runs were performed for each pressure point, running for 3 days
each, ensuring fit convergence. Closest approach (CA) constraints were applied between atom pairs;
their respective values were informed by peak tails in the PDFs at each pressure. Additional potentials-
based restraints (invariant with pressure) were used to preserve approximate tetrahedral connectivity of
the SiO4 units. The values used are given in Table S1 below. Angle and distance energies were
unavailable for SiO4 units in the RMCProfile manual; the values used here were informed by other
similar, rigid, tetrahedral groups. The reader is referred to the RMCProfile manual for details on the

implementation of the energy parameter.

Table S1  Atom-—atom constraints used in RMCProfile.

Atom pair CA 0.1 GPa CA 1.3 GPa CA 3.8 GPa

Si—Si 2.00 2.00 2.00
Si-O 1.45 1.40 1.35
0-0 2.40 2.35 2.38
Atoms Distance / A Angle /° Energy / eV
Si-O 1.60 N/A 2.00

0-Si-O0 N/A 109.5 7.60




