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Abstract:. Hydrogen gas and water may form solid clathrates hydrates either 
with themselves (simple clathrates) or together with a different substance 
(binary clathrates). Both have raised strong interest recently as possible 
materials for hydrogen storage The confinement of the hydrogen molecules is 
substantially different in the two cases: in binary clathrates hydrogen singly 
occupies the smaller dodecahedral cages, while in simple clathrates also the 
larger cages (hexakaidecahedral) are filled with several (up to four) hydrogen 
molecules. In this talk the results of recent inelastic neutron scattering (INS) 
and Raman spectroscopy measurements will be presented and discussed. In 
the high-resolution neutron spectrum of the binary clathrate, the H2 (or HD) 
molecule excitations give rise to very strong bands, which are assigned 
unambiguously to rotational transitions of the H2 molecule, to center-of-mass 
translational transitions (rattling in the cage) and to combinations of these. 
The Raman spectra reveal details of the interaction of the H2 molecule with 
the cage, and of the different number of molecules in the cages. An 
interesting effect, revealed by Raman measurements in hydrogen clathrates 
at 20 K, is the different rate of conversion from ortho-H2 to para-H2 for 
molecules caged alone or in larger number. 
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