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Abstract

The ultrahigh vacuum (UHV) scanning probe microscopy (SPM) and molecular
beam epitaxy (MBE) techniques have earned extensive and important application in a
variety of research areas, and also provided a great impetus to their prosperities and
developments in crystal growth and nanoscience. In this thesis, self-assembling
growth process and mechanism of Mg on Si(111)-7 X7 surfaces were studied in detail
by using the UHV-MBE/SPM united system

At the room temperature Mg atoms have been deposited on Si(111)-7 X7 surfaces
by MBE and the initial growth behaviors have been firstly investigated. The scanning
tunneling microscopy (STM) results directly show that Mg atoms prefer to occupy the
site of center adatoms of faulted half unit cell (FHUC) on Si(111)-7 X7 surfaces. The
experiments show that when single Mg atom occupies the site of center adatom, it
will expel center Si adatom, which will migrate inside the whole FHUC and produce
noise-similar patterns on STM pictures. These patterns are not caused by Mg atom
hopping on Si(111)-7 X7 surface. When several Mg atoms adsorb on one FHUC, the
expelled Si atoms will combine into polymer and stop moving. Considering that the
relative height of Mg atom on Si(111)-7X7 surface is greatly less than Mg covalent
radius, we confirm that this adsorption mechanism is reasonable.

Moreover, by controlling the deposition amount of Mg, Mg clusters with the
similar size and shape adsorbed on the unit cells of Si(111)-7 X7 surface and formed a
two-dimensional super lattice with six fold symmetry. When the deposition amount
increases to a certain extent, two-dimensional Mg cluster growth will change into

polycrystalline growth.

Keywords: STM, MBE, Si(111)-7 X7 surface, Mg cluster
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