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Fig. S1 Raman spectra of Gd(ClO4)3 at 2.418 mol·L–1 (solute to water ratio ca. 1:19) in R-format (polarized, anisotropic and isotropic). The inset shows the isotropic symmetric breathing mode at 371 cm–1 in larger detail. Note, that the breathing mode appears 3 cm–1 at lower peak position, slightly asymmetric and ca. 10% wider than the same mode in dilute solution (compare also Fig. 2). Note the strong, prominent  deformation modes which are depolarized in character at 461 cm–1 and 628 cm–1
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[bookmark: _GoBack]Fig. S2 Raman spectra of Dy(ClO4)3 at 2.554 mol·L–1 (solute to water ratio ca. 1:18.0) in R-format (polarized, anisotropic and isotropic). The inset shows the isotropic symmetric breathing mode at 381 cm–1 in larger detail. Note, that the breathing mode appears 3.5 cm–1 at lower peak position, slightly asymmetric and ca. 10% wider than the same mode in dilute solution. The left inset shows the isotropic R-spectrum with the Dy-(OH2) breathing mode at 381 cm–1 in larger detail. The right inset shows the ν1  stretching mode at 934 cm–1 at full scale (isotropic R spectrum) 
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Fig. S3. The force constants of the ν1 Ln-OH2 symmetric breathing mode plotted as a function of the atomic number starting from La3+ and going across the whole series to Lu3+. Note the S-shaped form of the curve
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