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We will describerecentdevelopmentsandapplicationsof usingsplinefunctionsto fit vibrationaltermenergiesandrotationalconstants
from thepotentialminimumto thedissociationlimit withoutaswitchingfunction.

For a numberof electronicstatesof diatomicmoleculeswe have experimentalvaluesfor the vibrationalterm energiesandrotational
constantsfrom ����� to just below thedissociationlimit. For low � theDunhamexpansionis immediatelyinterpretableasdescribing
thepotentialenergy curvenearits minimum.For high � anear-dissociation(ND) representationsimilarly correspondsto the ���	� power
seriesexpansionof thelong rangepotential.

However, accurateconstructionof potentialcurvesby theRKR methodrequirescontinuousdifferentiablefunctionalrepresentationsof
��
and  � over thewhole rangeof vibrationallevels. Oneapproachis to combinetheDunhamandND functionsusinga switching

functionfor intermediate� .
Herewe proposean alternative approachof linear least-squaresfitting (LLSQF) of


��
and  � (or transformedversions)usingcubic

splines. Becauseeachcubic-splinebasisfunction representsonly a narrow rangeof � values,the splinefit doesnot suffer from the
limited convergenceradii of theDunhamandND expansions.In addition,LLSQF makesit easierto propagateuncertaintiesin


��
and

 � into statisticalconfidencelimits for the � � and � � RKR integrals.

Resultswill bepresentedfor potentialcurvesof O� andI � .


