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OTTO DOPFER DORISROTH, andROUSLAN V. OLKHOV, Institutfir Physikalistie Chemie Universitat
Basel Klingelbeigstrasse80, CH-4056Basel,Switzerland

IR spectraof the open-shelionic H,OT -Ar,, complexes(n=1-14)arerecordedn the vicinity of the O-H stretchvibrations(v1, v3) by
meansof photodissociatiorspectroscop in a tandemmassspectrometerRotationaland vibrationalanalysis of the dimer spectrum
clearly shawvs thatthefirst Ar ligandformsalinearionic hydrogenbondto the H, O™ cation. Compleationtransformsthe symmetric
(antisymmetric)O-H stretchof H,O™ into boundandfree O-H oscillatorsin the Hy O -Ar dimer. Strongcouplingbetweerthe bound
O-H stretch(v1) andthe intermolecularbondleadsto a large red shift in the v; frequeny anda shortlifetime. In contrastthe free
O-H stretch(vs) is only little affecteduponAr complexation,andthe resultinglong lifetime allows for the resolutionof the rotational
structure(including spin-rotation). The secondAr ligand bindsto the secondproton of the water cation (C,,). Compleation with
further Ar ligandscausesmallerfr equeng shifts owing to wealer intermoleculatonds.Ab initio calculationsshov goodagreement

with theexperimentaldata.



