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We have developedtwo generalpurposecodesfor fitting diatomicspectraldataconsistingof any combinationof microwave, infrared,
electronicandfluorescenceseriesmeasurements,for oneor multipleisotopomers,andinvolving oneor severaldifferentelectronicstates,
in a unified, combined-isopotopomeranalysis.Both programscandetermineatomicmassdependentBorn-OppenheimerandJWKB
breakdown corrections.

�
–doublingcorrectionparameterexpansions(in theparameter-fit program)or radialcorrectionfunctions(in the

potentialfit) programmayalsobedetermined.
For eachelectronicstateinvolved in the dataset,programDSParFit (for “Diatomic SingletParameterFitting”) allows the observed
level energiesto be representedin threeways: (i) by “band constants”,a setof ����� , ��� , �	� , 
	� , ...� and

�
–doublingparameters

���������� , ��������� , ...� for eachvibrationallevel of eachisotopomer;(ii) by Dunham-typedoublepower seriesexpansionsin �������� � and� � � � �����! #" �%$ , and (iii) by “near-dissociationexpansions”for thevibrationalenergiesandrotationalconstants,whichincorporatetheir
theoretically-known limiting near-dissociationbehaviour. Thetwo latterchoicesimplicitly incorporatestandardfirst-ordermassscaling
for multiple isotopomers,while atomicmassdependentBorn-Oppenheimerbreakdown correctionsareincludedasadditive correction
terms.
ProgramDSPotFit (for “Diatomic SingletPotentialFitting”) allows a choiceof severaldifferentflexible analyticfunctionsto represent
the potentialenergy curve for eachelectronicstateinvolved in the dataset. Born-Oppenheimerbreakdown “adiabatic” potentialcor-
rectionfunctionsand“non-adiabatic”centrifugal correctionfunctions,aswell asradial functionsto repesent

�
–doublingperturbation

correctionsmay alsobe determined.The fitting procedurefor this caseinvolvesexact (numerical)solutionof the radial Schr̈odinger
equationfor theupperandlower level of eachstateinvolvedin eachtransitionincludedin thedataset,for eachiterationof thefit which
optimizestheparametersdefiningthepotential.
The Fortransourcecodefor thesetwo programs,togetherwith manualsdescribingtheir use,may be downloadedfreely throughthe
“ComputerPrograms”link on thewww page:http://leroy.uwaterloo.ca.


