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Abstract

We present a strategy, based on first-principles simulations, to determine ratios of Raman scattering cross sections of
aqueous species, thus providing a key quantity that can be used, in conjunction with Raman measurements, to predict
chemical speciation in aqueous fluids. Due to the ever-growing importance of the Earth’s carbon cycle both in the
atmosphere and the Earth interior, we focused on carbonate and bicarbonate ions, as these represent one of the major
dissolved carbon species at extreme conditions. Knowledge of molecular polarizabilities in condensed phases provides
important information about molecular crystals, and in general about materials composed of molecular or nano-building
blocks. It is of great importance for Raman spectroscopy. We propose a first-principles method based on electronic densities
to compute molecular polarizabilities in condensed phases. The method includes all multipole interactions in addition to the
dipole-dipole one, and it is applicable to any semiconductor or insulator.
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