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Infraredabsorptionof hydrogenmoleculesin � -ray irradiatedparahydrogen(p-H � ) crystalshasbeenstudiedby a high-resolutioncolor
centerlaserspectrometer. The pure vibrational transitionQ � (0) (v=1� 0, J=0� 0) of H � becomesinfrared active underthe strong
Coulombfield of ionic specieslocalizedin thecrystal. We have earlierobserveda very sharp � k=0 purevibrationalexciton (vibron)
Q � (0) transitioninducedby amacroscopicelectricfield resultingfrom theimbalanceof positiveandnegativechargesa. Here,wereport
our observationof a new setof extremelysharplineswhich appearedat a frequency region to theredof thefield freeQ � (0) transition.
The spectralwidths wereasnarrow as60 MHz. Thesetransitionsareassignedto the Starkshifted infraredabsorptionof hydrogen
moleculesin ion clustersin thep-H � crystal. Thespectrallinesremainthesameover many daysindicatingthestability of the ionized
system.The observed sharpnessandthe reproducibilityof the spectrumindicatethat the local structuresof crystalssurroundingthe
ionsarehomogeneousdueto theself-repairingnatureof thesolidhydrogen.Wewill discusstheanalysisof thespectraandthepossible
candidatesof positiveandnegative ion coresproducedby � -ray irradiationof parahydrogencrystals.
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