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In our laboratory, we have initiateda programon thevisible spectroscopy of Polycyclic AromaticHydrocarbons(PAHs) cations,in the
context of their possiblecontribution to the DiffuseInterstellarBandsmystery. DespitePhenylacetylene(PA) is not polycyclic, it is
a reactantin the formationof PAHs andamongthe productsof Naphthalene

�
dissociation.We have usedour molecularbeammass

spectrometricphotodepletiontechniquea to studytheD ��� D � transitionof this cation. Ionsof PA
�

–Ar (vanderWaalscomplexes,
formedby theassociationof a PA moleculeandanargonatom)areformedby resonanttwo-photonionizationwith two tunablelasers,
andtheabsorptionof a third laserbeamis detectedby a time-of-flight massspectrometer. Indeeddueto thesmallnessof thebinding
energy thethird photonabsorptioncausesargondeparture.Thevisiblespectrumof thecomplex cationis recordedwhile monitoringthe
fragmentationratioasafunctionof theenergy of thisphoton.Themethodis selectiveandverysensitive. Sinceraregasatomadsorption
is a very smallperturbationfor theelectronictransitions,themainpatternin theseabsorptionsignaturesoriginatesfrom thebarecation
states.TheD ��� D � transitionwasrecordedfrom 17 000to 21 000cm�

�
. A progressionbuilt on theintramolecularmode13 canbe

seen,aswell asa few othervibronic bands.Undersomeion preparationconditions,the 13� � hot bandis present,whoseintensityis
affectedby vibrationalpredissociation.ThevanderWaalsshiftscanbemeasuredaswell sothatratherdetailedinformationon binding
energiescanbe derived. The spectraalsoreveal the existenceof intrinsic spectralbroadening,which canbe rationalizedin termsof
intramolecularnonradiative transitionstakingplacein sucha largemolecularspecies,in particularby fastinternalconversion.
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