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The reaction of hydrogen atoms on Si, Ru, and water ice surfaces has been studied to
elucidate kinetics and dynamics of thermal desorption as well as hydrogen abstraction of
hydrogen adatoms. A historically long standing problem raised in hydrogen desorption
from Si(100) surfaces is solved. In contrast to Si or Ru surfaces, a hydrogen molecular
desorption due to abstraction is not confirmed on water ice surfaces even at around 10 K,
suggesting that residence time of hydrogen atoms is very short on the water ice surfaces. A
spin-polarized-hydrogen — surface reaction system is constructed to investigate spin
dependence on hydrogen sticking onto Si(111) surfaces.
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