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BiO hasa®II,. electronicgroundstatewith afine structureinterval of &~ 7087 cm~! betweerthe X; and X, statesIn anextensie study
of the BiO radicalShestakv, et al.? have determinedspectroscopiconstantsor atotal of nine of its electronicstates.Their constants
derived from the X, 21'13/2 - X1 21'11/2 bandsprovided an excellentbasisfor a further investigation by microwave spectroscoyp at
NobeyamaRadioObsenratory BiO wasproducedn aflow systemby heatingBi to 1120K in a Knudsencell andreactingtheresulting
vaporwith anapproximatelyl:1 mixtureof Oz andAr in thepresencef adcdischage. A usefulsideeffectof this methodof production
is the populationof highly excited vibrationalstatesof BiO. This is presumablydueto collisional enegy transferfrom the metastable
a' A, electronicstateof O,. As aresult, transitionsbetweervibrationally excited levelsup to v = 9 in the X; 2111/2 electronicstate
andv = 5 in the X, 21'13/2 statehave beenobsened. Thusfar, atotal of 575 lines have beenassignedandfitted usingan effective
Hamiltoniansimilar to thatof Brown et al.° A megedfit of nearinfrareddatafor the X, — X1, 0-0band with the rotationaldata
hasresultedin the determinatiorof avery precisesetof parametergor thatband.Thereis excellentagreemenbetweerthe opticaland
microwave parameterfor all levelsfor which rotationalspectrehave beenobtained.In addition,all of theprincipalhyperfineparameters
for boththe X; andX; stateshave beendeterminecaswell astheir vibrationaldependenceOnly the magnetichyperfineconstantd,
hassufiicient effect onthe opticalspectrao have beenmeasuregbreviously. Thesewill becomparedo thoseof relatedcompoundsand
atomicBi.
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