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In this study, we improved a reflection high-energy electron diffraction
(RHEED) apparatus and investigated RHEED conditions sensitive to the atomic positions of hydrogen on
material surfaces by intensity simulations in order to determine the atomic positions of hydrogen
on material surfaces with high accuracy. The RHEED apparatus improved make it possible to measure
rocking curves and azimuthal plots from surfaces at low temperatures. Under the specific conditions
found by intensity simulations, rocking curves and azimuthal plots were measured for
hydrogen-adsorbed Ni(111) and Pd(001) surfaces. In particular, a definite change in the intensities
due to the hydrogen adsorption was obtained at a few degrees off from the symmetric azimuth.
Consequently, we found that through the combined use of the advanced RHEED apparatus and intensity
simulations, RHEED technique is useful for the determination of the atomic positions of hydrogen on

material surfaces.
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