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Structures of deuterium (D) adsorbed on Ge (001) surface were studied with the aid of the density

functional theory (DFT) based calculations. Two structures of dihydride adsorption were identified on the
Ge (001) surface by STM measurements and confirmed by DFT calculated topographies. Also, differences
in structural stabilities were explained based on binding strength differences with Ge and on hybridization
effects of the s-orbital of D with the the p states of Ge. The peak at bias voltage of about 0.18 eV observed
in the STM dZ/dV spectrum is found to correspond to excitation of the D-Ge stretching vibration mode of]
0.17 eV.

Hydrogen absorption from surface to second subsurface layer of Pd3Ag(110) was also investigated. Ag
segregation to topmost layer was found to be energetically favored for clean surface structure. The
activation barrier of hydrogen absorption on the alloy surface is found to be lower than that on pure Pd
surface. We also find that hydrogen atom in the surface or subsurface regions makes the subsurface Pd
atoms segregate easily to the surface or near surface region.
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