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It hasbeenshown thathigh-resolutioninfraredspectroscopy is applicableto thezero-phonontransitionsof rotonsandvibronsin solid
hydrogen.BecausethepurevibrationaltransitionsQ� (0) [v=n � 0, J=0� 0] of solidparahydrogenbecomeinfrared-activeonly uponin-
teractionwith residualJ=1orthohydrogen,studiesof thepurevibrationaltransitionsunderhigh-resolutionprovidedetailedandaccurate
informationon intermolecularinteractionsbetweenhydrogenmolecules.Here,wereportthehigh-resolutionabsorptionspectrumof the
first overtonepurevibrationaltransitionQ� (0) of solidparahydrogen.
Thehigh-resolutionspectrumof theQ� (0) transitionataround8070cm�

�
wasobservedusingadifferencefrequency lasersystema. The

spectrumshows a complicatedspectralfeaturecomparedwith thatof theQ� (0) transitionb. Thev=3 vibrationalexciton wasfound to
bewell localizedon theparahydrogenmoleculenext to anorthohydrogen.On theotherhand,sincethevibron hoppingmatrix element
of the v=2 stateis comparableto the energy shift dueto the existenceof orthohydrogen,the observed rich spectralstructurecanbe
interpretedasdueto thev=2 vibronhoppingoveralimited numberof latticesitesin thecrystal.Wewill discussthequantitativeanalysis
of theobservedspectrum.
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