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415nmbandsystemof thelinearHCCSradicalhasbeenknown since1978,but thevibronicstructurein thiscomplex
spectrum,whichhasbothspin-orbitandRenner-Tellercomplications,hasneverbeensatisfactorilyassigned,despiteseriousexperimental
andtheoreticalefforts. In a furtherattemptto understandthespectrum,we have studiedthe laser-inducedfluorescencespectraof jet-
cooledHCCSandDCCS,producedfrom thiopheneprecursorsusingthe discharge jet technique.The 0�� bandsof HCCSandDCCS
have beenrotationallyanalyzed,providing precisegroundandexcitedstatespin-orbitsplittings.Theenergy levelsof the �
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componentof DCCSarefoundto beperturbedby a very low-lying
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vibronic level, indicatingthat theHCC bendingmodeRenner-

Teller effect is much larger thanpredictedby ab initio calculationswith a linear excited stategeometry. With this observation, the
vibronic bandsin thespectraof both isotopomershave beenconsistentlyassignedfor thefirst time. Model calculationsshow that the
large Renner-Teller effect andsubstantiallydifferentHCCSandDCCSexcited statezero-pointspin-orbitsplittingscanbe explained
with theassumptionof a quasilinearexcitedstategeometry.


