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Supplementary IR Results

In figure S1 we compare the IR absorption spectra of a few microns thick a-pCO sample,
formed on a thicker KCl pellet, and of a 30 um thick pure a-pCO sample, measured at similar
pressures. In figure S2, we report the IR absorption spectra of a few microns thick solid
CO sample, formed on a thicker KCI pellet, measured below and above the polymerization
pressure (~ 6 GPa), respectively. The weak peak at around 4270 cm™' is the first overtone
of the molecular C=0 stretching peak. In figure S3 we report IR absorption spectra of
a pure a-pCO sample, measured at 10.7 GPa (black), after compression to 56 GPa, and
recovered at ambient conditions (red). The absorption of the recovered sample is strongly
saturated by the O-H stretching peak of incorporated OH groups, showing clear evidence of
chemical reaction with the air moisture. In figure S4 we report the decomposition of the IR
spectra of a-pCO on a KCl pellet, for two selected pressure values, into a component assigned
to carbonyl [-(C=0)-| groups and a second component assigned to modes of the extended
network involving only single bonds and not including the internal motion of carbonyl groups
(see the main article). The two components, which in turn are obtained as a superposition
of several Voigt functions, have been fitted to the measured spectrum, together with a
sinusoidal function that reproduces the interference fringes. The fitting model also slightly
extrapolates the experimental spectrum at frequencies above 1950 cm ™! where it overlaps the
two-phonon peak of diamond. The fitting procedure led to evaluate the ration=Ac_o/Atot,
where Ac_o is the integrated IR intensity of the spectral component assigned to carbonyl
groups, and Ay is the total integrated IR intensity in the 600-2100 cm ! interval. Error

bars for n have been estimated by propagating the various fitting errors.
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Figure S1: IR absorption spectra of a few microns thick a-pCO sample (black), formed on
a thicker KCI pellet, and of a 30 pm thick pure a-pCO sample (red), measured at similar
pressures. The spectrum of the thinner sample is slightly modulated by interference fringes.
The not shown 1950-2340 cm ! frequency interval is affected by the strong, two-phonon
diamond peak. The absorption of the pure sample is strongly saturated, whereas saturation
is avoided for the thinner sample. The peak at around 2390 cm ™! is from CO,, the amount
of which is close to 0.3 %.
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Figure S2: IR absorption spectra of a few microns thick solid CO sample, formed on a thicker
KClI pellet, measured below (red) and above (blue) the polymerization pressure (~ 6 GPa),
respectively. The weak peak at around 4270 cm ™! is the first overtone of the molecular C=0
stretching peak. The spectra are modulated by interference fringes.
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Figure S3: IR absorption spectra of a pure a-pCO sample, measured at 10.7 GPa (black),
after compression to 56 GPa, and recovered at ambient conditions (red). The high pressure
spectrum is slightly modulated by the thickness-related interference fringes. The absorption
of the recovered sample is strongly saturated by the O-H stretching peak of incorporated

OH groups, showing clear evidence of chemical reaction with the air moisture. The sharp
peaks labelled by circles are from CO,.
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Figure S4: Decomposition of the IR spectra of a-pCO on a KCl pellet after a fitting procedure,
at 11.7 GPa (top) and 23.9 GPa (bottom). Black dots: experimental spectrum. Blue line:
model spectral component assigned to carbonyl [-(C=0)-] groups with peaks highlighted
by stars. Red line: model spectral component assigned to modes of the extended network
involving only single bonds and not including the internal motion of carbonyl groups (see the
main article). The two components are obtained as a superposition of several fitting Voigt
functions. Magenta line: sinusoidal function reproducing the interference fringes observed at
11.7 GPa. Green line: sum of the two model spectral components and also, for the spectrum
at 11.7 GPa, of the sinusoidal function.
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