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abstract:

Clathrate hydrates are nonstoichiometric inclusion com-
pounds with a host framework composed of water mole-
cules. Methane hydrate consists of two kinds of water
cages, two pentagonal dodecahedra and six tetrakaideca-
hedra in a unit cell, which contains one methane molecule
in each. It has been said that the methane molecule
rotates almost free in the cage. We made measurements
of dynamical structure factors over the wide Q-E space
using neutron inelastic scattering. The obtained dynami-
cal structure factor S(@Q,E) of methane hydrate shows a
characteristic feature in @-E£ space. The rotational
levels of methane coincide with those of a free methane
molecule and show a recoil like behavior in the high @
region, meaning that methane molecules in methane
hydrate rotate almost freely.
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