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SUPPLEMENTARY MATERIAL

S1. Raman spectra of solid Cl2 and pressure dependence of band frequencies
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Figure S1. Spectra of solid chlorine obtained at 8 GPa. The high-intensity band at ca. 1350 cm™!
originated from diamond anvil.
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Figure S2. Comparison of pressure dependence of chlorine bands in this work (left panel) and in
Johannsen et al. [1]. Circles are Cl-Clz intramolecular vibrations and squares are lattice phonons.

Raman spectra for solid Cl: obtained in this work, and subsequent pressure
dependence of bands identified in those spectra, are in good agreement with ref. [1] (Figure
S2). Accordingly, the bands appearing in the region ca. 100-400 cm™! are designated as lattice
modes — from lowest to highest frequency: Big, B2g, Ag, Bsg. Disappearance of Bigand B2g modes
above certain pressures is also in agreement with ref. [1]. The bands at ca. 520-550 cm™!
originate from intramolecular CI-Cl vibrations. The main band in this group is also the most
intense in the spectrum of chlorine. Its splitting, i.e. shoulders appearing at lower pressures, is
an isotopic effect [1]. Pressure dependence of this band is relatively flat, testifying to rigidity
of the CI-Cl bond, as compared to weak intermolecular interactions in the Cl. molecular

crystal.
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Figure S3. Pressure dependence of bands designated as originating from Clz in the 600-1200 cm-!
range — this work.



In Figure S3 we plot the pressure dependence of bands in the region above 600 cm™,
which were not discussed or shown in ref. [1]. The bands appearing at ca. 1020-1080 cm" are
interpreted to be overtones of intramolecular CI-Cl vibration bands mentioned above, due to
their frequency, slope of pressure dependence, and splitting. The bands appearing in the ca.
650-900 cm™' range are most likely combination bands — CI-Cl vibron (Ag) + one of the lattice
phonon modes (Big, Bz, Bsg). These bands are very weak in intensity compared to the rest of
those discussed. Multiplying the corresponding irreducible representations, we get the
overtones: Big X Ag = Big, B2g x Ag = Bzg, and Bsg X Ag = B3g. An example analysis of such

combination mode is shown in fig. S4.
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Figure S4. Pressure dependence of one of the combination modes (Bsz x Ag = Bsg) observed in the
spectrum of Cl.. Filled diamonds — observed frequencies, hollow diamonds — pressure dependence of
the sum of frequencies of Bsg lattice phonon and Ag Clz vibron. Note the anharmonicity of the
observed combination mode, i.e. a lower observed frequency compared to the simple sum.



S2. Pressure dependence of simulated (DFT) frequencies of the overtone of IR-active Tiu mode
of AgCl in CsCl structure.
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Figure S5. Pressure dependence of simulated (DFT) frequencies of the overtone of IR-active Tiu mode
of AgClin CsCl structure.

Figure S5 shows pressure dependence of simulated frequency of the overtone of T
mode in CsCl-type AgCl (Pm3m), which is a stable polymorph of AgCl above ca. 13 GPa [2].
Calculations were carried out using VASP software [3-7], with GGA-type Perdew-Burke-
Ernzerhof functional adapted for solids (PBEsol) [8] was used. Plane-wave cutoff energy was
set to 800 eV, with self-consistent field convergence criterion set to 107 eV. Integration grid of
11x11x11 k-points was used.



S3. Picture of the one of the samples

Figure S6. Picture of sample from experiment A after initial compression and laser heating. Note the

brown color of the irradiated spot.
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