
THE PURE ROTATIONAL SPECTRUM OF CoCl (X
�����

): CHARACTERISTICS OF A HIGHLY PERTURBED
MOLECULE

M. A. FLORY, AND L. M. ZIURYS, DEPARTMENT OF CHEMISTRY, DEPARTMENT OF ASTRONOMY,
STEWARD OBSERVATORY, UNIVERSITY OF ARIZONA, TUCSON, AZ 85721.

Thesub-millimeterwavespectrumof theCoCl radicalhasbeenobservedin thefrequency range340- 510GHzusingdirectabsorption
techniques.This work is thefirst purerotationalstudyof this moleculein thelaboratory. Rotationaltransitionsfrom all threespin-orbit
components( � = 4, 3, and2) havebeenrecorded,alongwith magnetichyperfinesplittingsdueto the ��� Conucleus(I = 7/2). Transitions
from theCo	�
 Cl isotopomerwerealsomeasured,aswell asseveralexcitedvibrationalmodes.Interestingly, the � = 3 spincomponent
wasfoundto beshiftedto lower frequency relative to thelowestspinstate( � = 4), while the � = 2 lies to higherfrequency. Thus,this
moleculeis undergoing large perturbations,likely causedby excited electronicstates.The datawerefit with a case(a) Hamiltonian,
andspectroscopicconstantshave beendetermined,improving uponthosederived from previous optical data. Theseincludethe first
assignmentof the spin-orbitconstantA. The hyperfineparametersfor CoCl, while similar to thosefound for othercobaltmolecules,
indicatea higherdegreeof covalency thanin othersuchspecies.Comparisonof periodictrendsfor transitionmetalchloridesandtheir
fluorideanaloguesindicatesthatthetwo seriesarequitesimilar.


