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A longstandingproblemin diatomicmoleculespectroscopy hasbeenhow to provide optimal compact,accurateandcomprehensive
representationsof veryextensivedatasets.While widely usedsincetheearliestdaysof quantummechanics,thetraditionalpolynomials
in
��������	� for representingvibrational energies and rotationalconstantshave significantdrawbacks,in that they extrapolatequite

unreliable,andfor sufficiently extensive datasets,separatepolynomialshave to beusedfor different
�

ranges.An alternative approach
of using“top-down” near-dissociation expansions which incorporatethecorrecttheoretically-known limiting functionalbehaviour near
dissociationhasbeenadvocatedandsuccessfullyappliedto a numberof systems.a However, wheninsufficient careis appliedthey
too can sometimesmisbehave in the extrapolationregion, especiallywhen the numbersof empirical expansionparametersbecome
relatively large.Moreseriously, whenlargenumbersof expansionparametersarerequiredit becomesincreasinglydifficult to determine
adequateinitial trial parametersfor startingthe requisitenon-linearleast-squaresfits. A third approach,introducedby Tellinghuisen
andco-workers,b 
 c is to use“mixed” representationswhich areessentiallypure

����� �� � polynomialsat low–
�
, but smoothlyconvert to

near-dissociationexpansionsfor high–
�
. Thispaperwill critically comparethesethreeapproachesandattemptto delineatewhenoneor

anotherwouldmosteffectively satisfytheabove requirementsfor anoptimalmethodof datarepresentation.
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