HIGH-RESOLUTIONNEAR-INFRARED SPECTROSCOPYOF Hi ABOVE THE BARRIER TO LINEARITY
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Twenty transitionsfrom the fourth overtoneandcombinationbandsof Hy (5v4, 503, 513, 2v1 + 2u3,...) have beenobsered. These
transitionswhich aremorethan4600timeswealer thanthefundamentaband,occurin the nearinfraredregion andprobeeneny levels
above thebarrierto linearity (>10,000cm™"), theregimein which HF hasenoughenegy to sampldinearconfigurationsThedetection
of thesdransitionsrequiredthe developmenif a high-resolutionhigh-sensitiity (Al/l ~1x 10~ ") spectrometebasecbn a Ti:Sapphire
laserandincorporatingvelocity modulation heterodynaletection noisesubtractionandmulti-passing Both purehydrogenandHe/H,

plasmaswere usedto discriminatebetweenH;f and Rydbeg transitionsof Hy. The primary motivation for continuingthe study of

vibrationalstatesbeyond thosespectroscopicallprobedto daté' is to assistin the developmentof theoreticalcalculationsof H;r. The
measuredovibrational enegy levels provide an experimentalcheckof ab initio calculationsin this region, which presenta unique
challengeto theorist§®.
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