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Sud,91405OrsayCedex, France; ILONA MERKE, Institut für PhysikalischeChemie, RWTHAachen,Temp-
lergraben59,D-52056Aachen,Germany.

Thefirst investigationa of themicrowavespectrumof ethylenediamine(NH � CH� –CH� NH � ) showedthatin thegasphasethismolecule
occursin two conformerswhich both exhibit a large amplitudetunnelingmotion correspondingto an interchangeof the rolesof the
aminogroups.In conformerI, thetunnelingsplitting is about172MHz while it is only 2.7MHz in conformerII.
In thepaperananalysisof thehyperfinestructureof severaltransitionsof conformerI, recordedusinga pulsedmolecularbeamFourier
transformmicrowave spectrometer, will be presented.The hyperfinepatternsaredominatedby quadrupolehyperfinecouplingat the
nitrogenatomsand,unexpectedly, the moleculebehavesasif this hyperfinecouplingwasthe samefor both nitrogenatoms. Sucha
resultcanbe understoodmakinguseof symmetryconsiderationsandtaking into accountthe fact that the tunnelingsplitting is much
larger thanthehyperfinecoupling. This alsoimplies thatonly certaincomponentsof theeffective quadrupolecouplingtensorscanbe
retrievedfrom theanalysisof themicrowavedata.Thesetheoreticalresultswill bediscussedin thepaperandvaluesfor thedeterminable
componentsof theeffective quadrupolecouplingtensorswill bereported.
Microwavedata,recordedwith thesameapparatus,arealsoavailablefor thehyperfinestructureof transitionsbelongingto conformerII.
At the presenttime, for this secondconformer, it hasnot yet beenpossibleto assignthe hyperfinetransitions,asthey do not seemto
follow ausualquadrupolecouplinghyperfinepattern.Work is in progressandwewill try to seeif, includingin thehyperfineHamiltonian
matrix elementsbetweendifferenttunnelingstate,allowsusto reproducetheobservedhyperfinepatterns.
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