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Thepurerotationalspectrumof BaSH(X̃
�
A
�
) andoneof its isotopomers,BaSD,wererecordedusingmillimeter/submillimeterwave

directabsorptiontechniquesin therange320-364GHz. This radicalwasproducedby reactingbariumvaporwith H � S in thepresence
of a d.c. discharge. Ten transitions,rangingfrom J=66 � 67 to 75 � 76, weremeasuredfor BaSH,aswell as5 transitionsfor the
deuteriumisotopomer. The spectraexhibit complex K � ladderstructurefor both molecules,consistentwith a bentgeometry. Spin-
rotationsplittingsof approximately54 MHz werealsoobserved in every transition. Rotationalandfine structureconstantshave been
determinedfor both isotopomers,aswell asanr � structurefor BaSH.This studyshows thatbariumhydrosulfideis bentwith anangle
of

�
= �	��
 , andthereforeis significantlydifferentfrom linearBaOH.Thisstructuralchangeindicatesmorecovalentbondingcharacter

in theBaSH,relative to its hydroxideanalog.


