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Resonanttwo-photonionizationspectroscopy andresonantion-dip infraredspectroscopy areusedto structurallycharacterizetheC� H � -
C� H � complex. The complex takeson a T-shapedgeometryin which the diacetylenemoleculesits on the six-fold axis of benzene,
with one of its C-H groupshydrogenbondedto the 	 cloud of benzene.The direction and magnitudeof the electronicfrequency
shift of the complex’s transitionsrelative to benzenemonomer, the forbiddenS
 -S� origin transition,andthe acetylenicC-H stretch
vibrationalfundamentalsareall consistentwith this structure.Thecomplexationwith benzenelocalizestheC-H stretchvibrationsof
thetwo acetylenicC-H groups.BothC-H stretchfundamentalsareclearlyobserved,oneunshiftedandoneshiftedfrom its frequency in
C� H � monomer. TheC-H stretchfundamentalof thehydrogenbondedC-H groupis shifteddown in frequency by about45 cm�

� and
gainssignificantintensity, asonewould expectfrom a hydrogenbondedXH group.This complex is a goodcandidatefor half-collision
reactiondynamicsfollowing excitationof theC� H � moleculein thecomplex.


