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IR spectraof theopen-shellionic H � O
�

-Ar � complexes(n=1-14)arerecordedin thevicinity of theO-H stretchvibrations( ��� , �
	 ) by
meansof photodissociationspectroscopy in a tandemmassspectrometer. Rotationalandvibrationalanalysis of the dimer spectrum
clearlyshows that thefirst Ar ligandformsa linear ionic hydrogenbondto theH � O

�
cation. Complexationtransformsthesymmetric

(antisymmetric)O-H stretchof H � O
�

into boundandfreeO-H oscillatorsin theH � O
�

-Ar dimer. Strongcouplingbetweenthebound
O-H stretch( ��� ) andthe intermolecularbondleadsto a large red shift in the ��� frequency anda short lifetime. In contrast,the free
O-H stretch( ��	 ) is only little affecteduponAr complexation,andtheresultinglong lifetime allows for theresolutionof therotational
structure(including spin-rotation). The secondAr ligandbinds to the secondprotonof the watercation(C�� ). Complexation with
furtherAr ligandscausesmallerfr equency shiftsowing to weaker intermolecularbonds.Ab initio calculationsshow goodagreement
with theexperimentaldata.


