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The sub-millimeterwave spectrunof the CoClradicalhasbeenobseredin thefrequeng range340- 510 GHz usingdirectabsorption
techniquesThis work is thefirst purerotationalstudyof this moleculein thelaboratory Rotationaltransitionsfrom all threespin-orbit
component$Q = 4, 3, and2) have beenrecordedalongwith magnetichyperfinesplittingsdueto the®**Conucleus(| = 7/2). Transitions
from the Co*” Cl isotopomemerealsomeasuredaswell asseveral excited vibrationalmodes.Interestinglythe Q = 3 spincomponent
wasfoundto be shiftedto lower frequeng relative to the lowestspinstate(Q = 4), while the Q2 = 2 lies to higherfrequeng. Thus,this
moleculeis undegoing large perturbationslik ely causedy excited electronicstates. The datawerefit with a case(a) Hamiltonian,
andspectroscopiconstantdhave beendeterminedjmproving uponthosederived from previous optical data. Theseincludethe first
assignmenbf the spin-orbitconstantA. The hyperfineparametergor CoCl, while similar to thosefound for othercobaltmolecules,
indicatea higherdegreeof covaleng thanin othersuchspecies Comparisorof periodictrendsfor transitionmetalchloridesandtheir
fluoride analoguedndicatesthatthetwo seriesarequite similar.



