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Thefine spectralstructuresresultingfrom intermolecularinteractionsin vanderWaalsandLangevin clustersarecomplicatedby
their couplingwith overall rotationmakingtheir detailedanalysisdifficult. If we producetheclustersin a para-H� crystal,however, the
overall rotationis absentandthe interactionis simplified. Moreover, the translationmotion is alsoabsent,andthespectrallinewidths
arelimited by homogeneousbroadeningandaresometimesordersof magnitudesmallerthanthe gasphaseDoppler limited spectral
widths. This allows usto studytheintermolecularinteractionsandthehoppingsof vibrationalexcitation(vibron) in suchclusterswith
unprecedentedaccuracy andclarity.

Two examplesarethespectraof the
�

= 1 ortho-H� dimera andtheionic (H �� )(H � ) � Langevin clusterb. In theformer180lines
with widths7 to 200MHz havebeenassignedto in-planeandout-of-planenearestneighborpairsandthenext nearestneighborpairsof
the

�
= 1 ortho-H� . In thelatter6 spectrallinesareassignedto

�
= 0 para-H� whichareat then

�
(next nearestneighbor),n� (next next

nearestneighbor)andn� positionsrelative to thecentralH �� ion.

Thevibron dynamicswhoseunderstandingis crucialfor theassignmentsof thespectrawill bediscussed.
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