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Summary

This study aims to develop the reflection high-energy electron diffraction (RHEED) method. Instead of focusing
on electrons escaping into the vacuum as in the conventional method, we investigate the formation of the density
distribution of incident electrons (called the "wavefield") on the crystal surface or inside a few atomic layers. The
wavefield has been verified by using the correlation with the Auger electron intensity for Si(111)v/3 x v3-Ag
surface. The change in Auger intensity depending on the glancing angle, so called BRAES (Beam Rocking Auger
Electron Spectroscopy), showed an increase when the wavefield was on a particular atomic row. The correlation
between the wavefield and plasmon excitation was also investigated for Si(111)7 X 7 surface by using newly
constructed energy filtered RHEED system. It has been found that the mean number of surface and bulk plasmon
excitations correlates with the wavefield for the first time.
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