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It hasbeenshavn thathigh-resolutioninfraredspectroscopis applicableto the zero-phonorransitionsof rotonsandvibronsin solid
hydrogen.Becausehe purevibrationaltransitionsQ,, (0) [v=n<—0, J=0—0] of solid paralydrogenbecomenfrared-actve only uponin-
teractionwith residuall=1orthohydrogen studiesof the purevibrationaltransitionsunderhigh-resolutiorprovide detailedandaccurate
informationonintermoleculainteractiondbetweerhydrogenmolecules Here,we reportthe high-resolutiorabsorptiorspectrunof the
first overtonepurevibrationaltransitionQ2(0) of solid paralydrogen.

Thehigh-resolutiorspectrunof the Q, (0) transitionat around8070cm™~" wasobsenedusinga differencerequeng lasersystem. The
spectrumshavs a complicatedspectralfeaturecomparedwith thatof the Qs(0) transitiorf. Thev=3 vibrationalexciton wasfound to
bewell localizedon the paralydrogenmoleculenext to an orthohydrogen.On the otherhand,sincethe vibron hoppingmatrix element
of the v=2 stateis comparabldo the enegy shift dueto the existenceof orthotydrogen,the obsened rich spectralstructurecanbe
interpretedasdueto thev=2 vibron hoppingoveralimited numberof latticesitesin thecrystal. We will discusghequantitatve analysis
of theobsenedspectrum.
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