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Currently thereis a rapidly growing interestin the physics of cold moleculesin general,and in the physics of cold polar gasesin
particular. In our laboratory, theStark-decelerationtechniquehasbeendeveloped,which exploits the interactionof dipolarmolecules
with strongtime-varying electric fields to control the velocity of thosemolecules,allowing the creationof dense,cold samplesof
moleculesa. Packagesof moleculescanbe decelerateddown to arbitrarily low velocities. This canbe particularlybeneficialin high
resolutionspectroscopicstudiesof gas-phasemolecules,sincethe linewidths of the measuredtransitionsareoften determinedby the
interactiontimeof themoleculeswith themeasurementapparatus.
Recently, pureinversionspectraof thepara-speciesof deuteratedammoniain thegroundstate(J=K=1state)havebeenmeasuredusing
amolecularbeammicrowave-UV doubleresonancespectrometer. A resolutionof 10kHz wasachieved,allowing thehyperfinestructure
to befully resolved.b By implementingtheStark-deceleratorin a futuregenerationof thismachine,weexpectto beableto significantly
improve theresolutionin theseMW spectra,down to theHz level. In this presentationwe reportthesymmetrygrouptensorformalism
thatwe developedto describethehyperfinesplitting in thespectraof XY � (C��� ) molecules.The formalismwastestedandusedin the
simulationof the observed hyperfinesplittingsin the ND � J=1,K=1 state;the hyperfinemanifold has32 sublevels in the caseof the���

ND � isotopomerand22sublevelsin thecaseof the
���

ND � isotopomer. Theconnectionwith theformalismcommonlyusedto describe
hyperfinesplittingsin NH � spectrac is derived.
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