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A molecularbeamspectrometecapableof achieving sub-doppleresolutionaround2 eV (18000cm 1) of vibrational excitation has
recentlybeenbuilt in ourlaboratory Two highfinesseesonanpower-buildup cavities areusedto excite themoleculesisinga sequential
doubleresonanceéechnique A v = 0 — 2 transitionis first saturatedisinga 1.5 pum color centerlaser Downstreama fractionof the

moleculeds further excitedto the v = 6 level uponinteractingwith a choppedTi:Al ;O3 laser The enegy absorbedy the molecules
is detectedbn a cryogenicallycooledbolometervia phasesensitve detection A resolutionof approximatelyl5 MHz, correspondingo

threepartsin 10® andscanspeed®f upto severalreciprocalcentimeterperhourwereobtainedwith signal-to-noiseatiosin excessof

100. The performanceof the spectrometeis demonstratethy probinga rotationalin the v=6 manifold of the CH stretchchromophore
of HCN.

We alsoreportthe spectraof the v=6 CH stretchexcitation for *>CyH,, wherea total of 13 transitionsin the (006+) bandhave been
recorded. Despitethe low densityof states(a few percm™1), two J statesare split into two components.Analysis of the coupling

coeficientsindicatesthat differentperturbersareresponsibldor eachof the splittings, which meanghat the perturbingstatesrapidly

tuneinto andout of resonance.



