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About 837 hyperfinecomponentsof torsion-rotationtransitionsin N-methylacetamide(CH� -NH-C(=O)-CH� ) have beenmeasured
between9.9 and26.5GHz usingthe jet-cooledFourier transformmicrowave spectrometerat NIST. Themoleculeis assumedto have
a planeof symmetryat equilibrium,so thata permutation-inversiongroupG ��� with thesix symmetryclassesA � , A � , E � , E� , E� , E�
is appropriate.Assignmentswerecarriedout primarily with the help of combinationdifferencesandcomputer-calculationguidance.
A numberof global least-squaresfits of the transitionsfor all thesesymmetryspecieswerecarriedout usinga recentlywritten two-
top internalrotationprogram,which alsoincludesnuclearquadrupolehyperfineinteractionterms. At the time of writing theabstract,
our bestfit of the total dataset,which involves152 torsion-rotationlevels with

���
	
and � �� , required3 hyperfineparameters

and42 torsion,rotation,andtorsion-rotationparametersto obtaina root-mean-squareresidualof 5.7 kHz. This residualis essentially
equalto theexperimentalmeasurementuncertaintybecauseof thenumerousoccurrencesof partially or completelyblendedhyperfine
components.Aspectsof theprogrammingalgorithm,which usesa pseudoprincipal-axis-method,andof thequalitativebehavior of the
low-barriertwo-topenergy levelswill bediscussed.


