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Exactly a centuryagoLymanreportedon the first spectroscopicidentifictaionof the hydrogenmoleculea. Over the yearspastmany
spectroscopistshave searchedfor spectralsignaturesof thesmallestneutralmolecule,which hasbecomethe fundamentaltestsystem
for quantumchemicalab initio calculations. Experimentalwork on H � and its isotopomersis more difficult than in other systems
becauseelectronicabsorptionoccursonly at wavelengths
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nm; thevibrationalspectrumis extremelyweakdueto theinversion

symmetry;dueto thelow nuclearmassspectraarenotorganizedin bandsasbandsbut ratheroccurasrandomlyorganizedlines;isotopic
substitutionis not helpful becauseit givesrise to anothersetof randomlyappearinglines. In thepastdecadewe have employed laser
basedtechniquesto unravel new spectralstructuresin hydrogenandmeasureat high resolution.Specificbreakthroughsaretheuseof a
narrowbandtunablelaserin theextremeultraviolet domainandof multiple-resonancetechniquesinvolving XUV photons.Thesestudies
have led to: theobservationof high-lying double-wellstructuresof gerade symmetryb; theobservationof a double-wellstructuresof
ungerade symmetryc; theobservationof strongu-g symmetrybreakingd; theobservationof heavy Rydberg statesof theH 
 H � system
e. Froma comparisonof extremelyaccuratecalibrationof LymanandWernertransitions,andby comparingthelaboratoryresultswith
absorptionsin spectraof quasarsthathave occured12 Billion yearsago,a ratherstrict constraintcanbesetom a possiblevariationof
theproton-to-electronmassratio f.
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