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Abstract:
It has always been one of the major goals in surface science to experimentally determine surface and
interface structures. It has been demonstrated, in this thesis work, that three-dimensional images of the
surface and interface structures can be obtained directly by means of photoelectron holography without
any model calculations.

In the application of photoelectron holography to the study of the technologically important
semiconductor interfaces, three systems have been chosen, Si(100)-Se:lxl, Si(100)-Al:2x2, and
Si(100)-Mg:2x2. Of the three systems studied, selenium adsorbates are found to occupy the bridge
sites. Selenium adsorbates have totally removed the reconstruction formed by surface silicon atoms,
and the silicon surface is changed from single-domain to double-domain under the influence of
selenium atoms, which implies that selenium atoms react with the silicon surface and etching occurs
during the adsorption process. Aluminum on Si(100) has been a long-standing issue regarding the
orientation of Al ad-dimers with respect to the underlying Si dimers. Photoelectron holographic
imaging results of Si(100)-Al:2x2 clearly show that Al adsorbates form parallel ad-dimers. This is first
time that photoelectron holographic imaging technique has been applied to a totally unexplored system,
Si(100)-Mg:2x2. The image results successfully show that magnesium adsorbates occupy the four-fold
hollow sites. In conjunction with LEED study, an interfacial structure is obtained. 
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