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Abstract

In this paper, the structures of stacked cyclic pentamers of (H20)1o clusters are optimized, and the
stabilities are compared, and the vibrational frequencies are calculated. The calculations show
that the structure of five stacked cyclic pentamers of (H20)1o is almost degenerate. In the lowest
energy structure, the hydrogen bonding direction in two cyclic pentamers is opposite. The calcula-
tion and analysis of the vibrational frequencies show that the bending vibrations of H-O-H and the
stretching vibration of O-H which involved in the formation of hydrogen bond are different.
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Figure 1. The different isomers of (H,0)1, cluster
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Table 1. The energies of (H,0)4 clusters calculated using MP2 with 6-311G(d,p) and aug-cc-pVDZ
= 1. MP2 75 AR EE AT ERY(H,0).0 FIFRHVEE S

Clusters 6-311G(d,p) Aug-cc-pvVDZ
W10-1 —762.9145 —762.7675
W10-2 —762.9143 —762.7673
W10-3 —762.9126 —762.7665
W10-4 —762.9125 —762.7664
W10-5 —762.9124 —762.7663
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Figure 2. The IR spectrum of (H,0)4q clusters
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