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Fig. 1 The diabatic free energy curves for the first proton transfer step 1 — 2 in the solvent
coordinate AFj,. The ground proton vibrational levels including the solvent free energy are
designated by (+++) and (x x x) marks. The O---O distance is (—, +++) 2.83 A and (- - -,
x x x) 2.56 A.
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Fig. 2 Proton potentials computed at (a) AFE15 < 0 (state 1), (b) the transition state (TS)
AE;5; =0, and (c) AEj2 > 0 (state 2). The ground (zero point) and the first excited proton
vibrational levels are displayed by the horizontal lines. The Cl---O distance is 2.96 A.



Fig. 3 Schematic illustration of the possible reaction-promoting motion of a water molecule

adjacent to the proton accepting water, in the first proton transfer step 1 — 2.
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Fig. 4 The energetic and configurational distributions of the water molecule examined in Fig.
3; (a) the HyO-H0 (or H30™) pair interaction energy, (b) the O---O distance, and (c) the angle
between the O---O direction and the external water molecule’s C5 axis direction. Solid, dashed,
and dash-dotted curves denote the reactant 1, the product 2, and the transition state AF5 = 0,

respectively.
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Fig. 5 Same as Figs. 1 and 2(b), but now for the second proton transfer step 2 — 3, with the
solvent coordinate AFs3 and the distance 7(O-H). The O---O distance is 2.56 A for the proton
potential (b).
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Fig. 6 Same as Fig. 5(b), but with the larger O---O distance 2.83 A.
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Fig. 7 Proton potential surfaces evaluated at the transition state of the solvent coordinate for
the concerted double proton transfer pathway 1 — 3. The O---O distance is (a) 2.83 A and (b)
2.56 A. Contour spacing is 2.5 keal /mol.



