
ROTATIONAL SPECTRAAND AB INITIO THEORY OFTHE SILACUMULENE CHAINS H � C� Si

MICHAEL C. MCCARTHY, PATRICK THADDEUS, Harvard-SmithsonianCenter for Astrophysics,60
Garden Street, Cambridge, MA, 02138, and Division of Engineeringand Applied Sciences,29 Oxford
Street,Cambridge, MA, 02138; andPETERBOTSCHWINA, Institut für PhysikalischeChemie, Universität
Göttingen,Tammannstr. 6, D-37077Göttingen,Germany.

ThesilacumulenechainsH � C� Si have beenthesubjectof studyby molecularbeamFouriertransformmicrowave spectroscopy andab
initio calculationby coupledclustermethods.Eachchainis predictedto possessasingletelectronicgroundstate,andalinearheavyatom
backbonewith two equivalentoff-axisH atoms.Equilibriumstructuresanddipolemomentsfor chainsup to H � C� Si werederivedfrom
large-scaleCCSD(T)calculations.Therotationalspectraof two chains,H � CCSiandH � C� Si, havenow beendetectedin thelaboratory,
andprecisespectroscopicconstantswerederivedfor eachmolecule.For H � CCSi,anexperimentalstructurehasbeendeterminedto high
accuracy by isotopicsubstitution.In addition,rotationaltransitionsbetween
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levelsof the ��� Si andthetwo ��� C isotopicspecies

of H � CCSiexhibit nuclearspin-rotationhyperfinestructureowing to theabnormallylargecomponentof thenuclearspin-rotationtensor
alongthe � -inertial axis.


