
THE MOLECULAR STRUCTURE AND RENNER-TELLER EFFECT IN THE ELECTRONIC SPECTRUM OF
BORON DISULFIDE, BS�

SHENG-GUIHE, COREYJ. EVANS, andDENNIS J. CLOUTHIER, Department of Chemistry, University
of Kentucky, Lexington, KY 40506-0055.

TheÃ
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electronicbandsystemof jet-cooledborondisulfidehasbeenstudiedby laser-inducedfluorescenceandwavelength
resolvedemissionspectroscopy. Thefreeradicalwasproducedin a pulsedelectricdischargejet usinga precursormixtureof BCl � and
CS� in argon. Detailedanalysisof thespectrashows thatthegroundstateexhibits a substantialRenner-Tellereffect with �
	����� ������
andaspin-orbitcouplingconstant��	���������� �� �"!$#&% . Angularmomentumcouplingis negligible in theexcitedstatewhichhasamuch
smallerspin-orbitcouplingconstantof �'	(�)����*��+��,-�"!.#/% . Rotationalanalysisof the �00 bandgave theeffective molecularstructures
as 1�2 20 	(�3� 434��3��56�87 Å and 1�20 	(��� 9:����9�5;,�7 Å. Ab initio methodshave beenusedto predicttheBS� spectroscopicparametersandgood
agreementwith experimentwasfound. Our presentunderstandingof theLIF spectrumis in accordwith thepioneeringanalysisof the
absorptionspectrumof matrix isolatedBS� publishedby Brom andWeltnera threedecadesago.
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