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Spin mechanism of molecular-hydrogen formation
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We investigated the interaction of atomic and molecular hydrogen with solid
surfaces in aimed at the spin mechanism in the scattering and reaction of hydrogen at surfaces by
using the newly developed atomic and molecular hydrogen beams. The atomistic diffusion mechanism of
hydrogen on Pd and TiO2 surfaces was clarified in detail. The thermal desorption spectrum revealed a

clear difference in the desorption temperature for Ag and Pd surfaces between the nuclear-spin
singlet and triplet states. On the basis of the first-order perturbation theory, the isotropic and
anisotropic parts of the interaction potential were analyzed. The angular distribution of H2 in the
nuclear-spin singlet and triplet states scattered from the SrTi03(001) and Ti02(110) surfaces was
state-selectively measured, which revealed a difference in the angular distribution as well as the
total scattered intensity. The origin of these differences is theoretically analyzed on the basis of
the potential anisotropy.
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