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Si(001)-c(4x4)/LEED/AES/PHOTOEMISSION/ DENSITY FUNCTIONAL

CALCULATIONS

In this thesis work, the Si(001)-c(4x4) surface reconstruction has been
investigated by low-energy electron diffraction (LEED), Auger electron spectroscopy
(AES), synchrotron photoemission spectroscopy (PES) and ab initio calculations
based on density functional theory. It has been demonstrated that the Si(001)-c(4x4)
surface reconstruction occurs when a clean Si(001)-(2x1) surface is heated at
temperature between ~ 580°C and 630°C in ultra high vacuum environment. The
transition between the (2x1) phase and the c(4x4) phase is reversible. The results of
AES measurements confirm that the c(4x4) surface reconstruction is related to the
presence of carbon atoms contaminating on the surface. The results from the
calculations also suggest that the model consisting of carbon atoms at the second layer
below the surface that form small SiC clusters is the most likely model for the c(4x4)

reconstruction.
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