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Exactly a centuryagoLymanreportedon the first spectroscopiédentifictaionof the hydrogenmolecule®. Over the yearspastmary
spectroscopisthave searchedor spectralsignaturef the smallestneutralmolecule,which hasbecomethe fundamentatestsystem
for quantumchemicalab initio calculations. Experimentalwork on He andits isotopomerds more difficult thanin other systems
becauselectronicabsorptioroccursonly atwavelengths\ < 100 nm; thevibrationalspectrunis extremelyweakdueto theinversion
symmetry;dueto thelow nucleamassspectraarenotorganizedin bandsasbandsbut ratheroccurasrandomlyorganizedines;isotopic
substitutionis not helpful becauset givesrise to anothersetof randomlyappearindines. In the pastdecadewne have employedlaser
basedechniquedo unravel new spectraktructuresn hydrogenandmeasurat high resolution.Specificbreakthroughsrethe useof a
narravbandtunablelaserin theextremeultraviolet domainandof multiple-resonancechniquesnvolving XUV photons.Thesestudies
have led to: the obseration of high-lying double-wellstructuresof gerade symmetry®; the obsenation of a double-wellstructuref
ungerade symmetry®; theobsenationof strongu-g symmetrybreaking’; the obsenationof heary Rydbeg statesof theHTH™ system
€. Froma comparisorof extremelyaccuratecalibrationof LymanandWernertransitions andby comparingthe laboratoryresultswith
absorptionsn spectraof quasarghathave occuredl?2 Billion yearsago,a ratherstrict constraintcanbe setom a possiblevariation of
the proton-to-electromassratio .
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