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BiO hasa ��
�� electronicgroundstatewith afinestructureinterval of ��������� cm��� betweenthe � � and � � states.In anextensivestudy
of theBiO radicalShestakov, et al.b have determinedspectroscopicconstantsfor a total of nineof its electronicstates.Their constants
derived from the � � ��
���� �

� � � ��
 � � � bandsprovidedan excellentbasisfor a further investigationby microwave spectroscopy at
NobeyamaRadioObservatory. BiO wasproducedin aflow systemby heatingBi to 1120K in aKnudsencell andreactingtheresulting
vaporwith anapproximately1:1mixtureof O� andAr in thepresenceof adcdischarge.A usefulsideeffectof thismethodof production
is thepopulationof highly excitedvibrationalstatesof BiO. This is presumablydueto collisionalenergy transferfrom themetastable ��!#" electronicstateof O� . As a result,transitionsbetweenvibrationallyexcited levelsup to $&%(' in theX � � 
 � � � electronicstate
and $)%+* in the X � �,
��,� � statehave beenobserved. Thusfar, a total of 575 lines have beenassignedandfitted usingan effective
Hamiltoniansimilar to thatof Brown et al.c A mergedfit of nearinfrareddatafor the � �

� � ��- 0–0bandd with the rotationaldata
hasresultedin thedeterminationof a veryprecisesetof parametersfor thatband.Thereis excellentagreementbetweentheopticaland
microwaveparametersfor all levelsfor whichrotationalspectrahavebeenobtained.In addition,all of theprincipalhyperfineparameters
for both theX � andX � stateshave beendeterminedaswell astheir vibrationaldependence.Only themagnetichyperfineconstant,d,
hassufficienteffecton theopticalspectrato havebeenmeasuredpreviously. Thesewill becomparedto thoseof relatedcompoundsand
atomicBi.
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