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LastyearwereportedtheIO rotationalspectrumin vibrationallevelsupto ������� for the �	� 
���
�� 
 stateandto ����� for the � 
 
�� � � 

state.In comparison,previousstudiesof BrO werelimited to ����� for � � and ����� for the � 
 state.Using theDC dischargecell
that wasso effective for vibrationalexcitation of IO, measurementsof BrO have now beenextendedup to ����� and ����� for the
� � and � 
 states,respectively. Excitedvibrationallevelsof ClO werenot obtainedwith thesemethods,however goodsignalto noise
at thermalpopulationsallowedmeasurementsfor the ����� levelsof both the �	� and � 
 statesaswell as ��� O in naturalabundance.
The Hamiltonianof Brown, et. al.a, with explicit isotopedependenciesfor eachparameter, hasprovided a setof massandnuclear
momentindependentparametersfor eachof thehalogenmonoxidespecies.Theelectronspin-rotationconstant, , andthecentrifugal
distortionof thespin-orbitsplitting, !�" , which arenormallycorrelated,have beenseparatelydeterminedby theisotopedependenceof
their contributionsto thespectrum.Interatomicpotentialshavebeenderivedfrom themass-independentparametersthatareaccurateup
to theobservedexcitationenergiesfor eachmolecule.Analysesof thefine-structureparametersindicatethatthesemoleculesareclose
to the singleperturberlimit. The hyperfineparameterswill be comparedwith the literaturevaluesb # c # d of the appropriatecalculated
relativistic radialintegralsof thehalogens.
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