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The Rydbeg statesof CH,CO andCD,CO in theenegy region of 54000- 72000cm™! have beenreinvestigatedusingthetwo-photon
resonancenhancednultiphotonionization(REMPI) spectroscopitechnique Betterresolutionandsensitvity allow usto identify more
Rydbepg stateshanthe previouswork. Thetransitionsto the 3p,, 4p,, 4p., 5py, four component®f 3d, threecomponent®f 4d and
two component®f 4f Rydbeg stateswereidentified,basedon the analysisof the rotationalstructurestheir quantumdefectsandthe
comparisorwith thetheoreticakalculations.Therotationalandvibrationalstructuresobseredin the REMPI spectrgprovide evidence
thatthe 3p, statehasalmostidenticalgeometrywith C,, symmetryasthe groundelectronicstateof the correspondingation. While

the 3p, statehassignificantly differentgeometryfrom the groundstatesof both neutralmoleculesandthe cations,in consistenwith

theabinitio calculationssuggestinghatthe 3p, statepossesseSs symmetry It is revealedthatthedifferencen theenegeticordering
of the threecomponent®f the 3p and four componentof 3d Rydbeg statesfrom thoseof the theoreticalpredictionsis dueto the
interactionsoccuringbetweerthe 3p, and3d,. statespothhaving the sameA; symmetry Excitaionsof vibrationalmodesof b, (e.g.
C=C=0 out-of-planebending,CH. and CD, wag) andb.(e.g. C=C=0in-planebending)symmetryhave beenobsened for the first

time in the Rydbeg statesof bothketeneisotopomersit is alsoindicatedfrom the strongappearancef thetwo 4f Rydbep statesand
their rotationalstructureghatthef orbitalsmight be the major channelf the zerokinetic enegy (ZEKE) electronejectionof ketene
molecules.



