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The weakly boundcomplex Ca
�

-Ar � producedby laserablationin a pulsednozzleclusteris studiedwith mass-selectedresonance
enhancedphotodissociationspectroscopy. A shortdoubletprogression.(� �� = 82.07 �	��
 � ) to theblueof the ������ S atomictransition
is assignedto theD ����� ��� �	� � system.Spin-orbitsplitting (A = 19.67 �	� 
 � ) of thedoubletssuggestsa lineargeometry. A peak
observedat13956�	��
 � is assignedtheC� ��� ����� � � system.No systemsaredetectedfrom thederivedatomictransition������� Sin
thiscomplex. Additionally, complexeswith morethantwo rare-gasligandswereprobedandshowednosharpstructure.M  ller-Plesset
second-orderperturbationtheorywasusedto determinetheCa

�
-Ar � bonddistances(r � ) of 3.064 ˚! anda dissociationenergy (D � ) for

atomizationof 4.864kcal/mol (Ca
�

-Ar �#" Ca
�%$'& !)(

). This calculationincludedthe correlationof the valenceandcoreelectron
usinga generatedbasissetfor calciumandtheaug-ccVQZbasissetfor theargonatoms,resultingin a total of 271basisfunctionsfor
thecalculations.


