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As thefirst ionizationenergy of O� is 12.08eV, O� is easilyphotoionizedby solarradiation.As aresultO
�
� is amajorconstituentof the

upperatmosphere,notablytheE-regionataltitudegreaterthan85km. Oneof theissuesof currentinterestin thechemistryof theupper
atmosphere,concernsformationof theprotonhydratesH

�
(H � O)� throughthehydrationof theO

�
� ions. Theprotonhydratesmainly

populatetheD-regionof theupperatmospherebelow 82 km.
We calculateminimum energy isomers,vibrational frequencies,stepwisebinding energies and thermodynamicsparameters( � H

�
,

� S
�
, and � G

�	�
for theclusterionsO

�
� .(H � O)� , n=1-3at a high abinitio level of theory. Relative electronicenergieswerecalculated

at RCCSD(t)/aug-cc-pVTZ//UMP2/6-311++G(3df,3pd)level. The inclusionof zeropoint energy (ZPE)andthe full counterpoisecor-
rectionfor thebasissetsuperpositionerror(BSSE)is essentialto obtainthecorrectenergy orderingfor thedifferentisomersof acluster
ion in differentelectronicstates.Thenatureof stepwisehydrationprocessesis discussedbasedon the isomericstructureobtained.A
mechanisticpathway for theformationof protonhydratesfrom the[O � .(H � O)� ]

�
ionswill beillustrated.
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