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Abstract

The adsorption of atomic hydrogen on the Si(100) surfaces has been widely
studied for many years, but the detailed desorption mechanism remains a mystery.
The mechanism of the structure-transition from H.: Si(100)-3x1 to 2x1 phase is also
not yet clear. This work investigated dynamics-and kinetics of H : Si(100)-3x1 to 2x1
phase transition. The H : Si(100)-2%1.surfaces were exposed to atomic H at sample
temperature of 600 K and 400 K to obtain the H : Si(100)-2x1 and H : Si(100)-3x1
surface structure, respectively. Then, we heated the H : Si(100)-3x1 sample to 583 K
and applied scanning tunneling microscopy (STM) to observe the surface morphology.
The conversion of H : Si(100)-3x1 to 2x1 could occur slowly at the temperature and
H : Si(100)-1x1 to 2x1 could be converted directly. Two H atoms must desorb in order
to convert a sequence of dihydride-monohydride-dihydride(DMD) to a sequence of
monohydride-monohydride(MM). The fact that o -bond shift was found in this

pathway.

During the conversion of H : Si(100)-3x1 to 2x1, etching vacancies had always

been found in H : Si(100)-1x1 domain. There were two kinds of vacancies, labeled SV



(single vacancy) and DV (double vacancies). This thesis proposed the mechanism of

desorptionand H : Si(100)-3x1 to 2x1 rearrangement.
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