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HD-SFG spectroscopy of surfaces of single-crystalline ice In
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[Abstract] Ice has more than 16 phases depending on temperature and pressure, and
among them ice Iy is the most stable phase under atmospheric pressure. Although the proton
disorder of bulk ice Iy is very well known, proton order at surfaces is still not clear. In this
study, the 1 spectra of single-crystalline ice In for basal, primary prism, and secondary prism
faces have been measured with HD-SFG spectroscopy at ca. 130 K. The Im »® spectra show
two hydrogen-bonded OH stretch bands, irrespective of the faces: a strong positive band at
3090 cm™ and a broad negative band around 3240 cm™. The positive hydrogen-bonded OH
band implies surface proton order with hydrogen atoms pointing away from the bulk.
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Fig. 1. @ spectrum of the basal face of ice In. Red and black symbols represent the imaginary and real
parts of /2, respectively. Solid lines just connect each data point. Inset shows a schematic oxygen
lattice of ice I, with the basal face framed with red lines.
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