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We reportthe assignmenanddetailedanalysisof the rotationalspectrumin the two lowest-lyingvibrationalstatesof trans — trans
diethyl ether Thepertinenistatesarefirst excited statesof thetwo lowestfrequeng vibrationalmodeswhich arebothnear100cm—! in
enegy. Thestatesarecoupledby strongc-axis Coriolis interaction which givesriseto mary ratherspectaculaspectroscopimanifes-
tations. Theseinclude considerablgerturbationsn the prominentQ-type bands severalinstancef strongshortrangeinteractionof
theavoidedcrossingtype,andthe appearancef interstateransitions.The assignmentvasnot easyandwasfinally reachedy various
graphicalmethodshasedon the availability of the very broad-band=ASSSTspectrumof diethyl ether Thefinal fit is basedon nearly
2500 measuredrequenciesincluding somefor interstatetransitions. All frequenciesarefitted to within their nominalmeasurement
accuray, andthe resultinginterstateseparatioris AE = 10.400211(7) cm™*. The derived valuefor the relevant Coriolis interaction
constanis foundto be consistentvith the valuecalculatedrom the ab inito forcefield.

This work completesa comprehensi reinvestigation of the rotationalspectrumof diethyl ether basedon analmostcontinuous108-
366 GHz spectrunrecordedn Ohio with the FASSSTtechnique.In combinationwith the dataobtainedfor the groundstateof the ¢t
conformef, andthe groundstateof the nenly assignedg conformer(reportedat this conferenceyve arenow ableto accountfor all of
the strongestpectroscopifeaturedn theroom-temperatureotationalspectrunof diethyl ether
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