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Wewill describerecentdevelopmentsaindapplicationsf usingsplinefunctionsto fit vibrationaltermenegiesandrotationalconstants
from the potentialminimumto the dissociatiorlimit without a switchingfunction.

For a numberof electronicstatesof diatomic moleculeswve have experimentalvaluesfor the vibrationalterm enegiesandrotational
constantfrom v = 0 to just belov the dissociatiorlimit. For low v the Dunhamexpansionis immediatelyinterpretableasdescribing
thepotentialenegy curve nearits minimum. For high v aneardissociation(ND) representatiosimilarly correspondso the1/R power
seriesexpansionof thelong rangepotential.

However, accurateconstructiorof potentialcurvesby the RKR methodrequirescontinuoudifferentiablefunctionalrepresentationef
G, and B, over thewholerangeof vibrationallevels. Oneapproachs to combinethe DunhamandND functionsusinga switching
functionfor intermediate.

Herewe proposean alternatve approacthof linear least-squarestting (LLSQF) of G,, and B,, (or transformedversions)usingcubic
splines. Becausesachcubic-splinebasisfunction represent®nly a narrav rangeof v values,the splinefit doesnot suffer from the
limited corvergenceradii of the DunhamandND expansionsin addition,LLSQF makesit easierto propagteuncertaintiesn G, and
B, into statisticalconfidencdimits for the f, andg, RKR integrals.

Resultswill bepresentedor potentialcurvesof Os andl,.



