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Investigation of the electronic and magnetic properties of a Ca monolayer on
reconstructed Si(001) surface by using density functional theory.

Nasr Isfahani, Vajiheh; Hashemifar, Seyed Javad; Abdolhosseini Sarsari, Ismaeil
Department of Physics, Isfahan University of Technology, Isfahan

Abstract

In this research, ab initio computation are employed to investigate first, the reconstruction of Si(001) surface and
determine the stable reconstruction pattern of this surface. The results show that the c(4x2) pattern, in agreement
with experimental observations, is energetically the most stable pattern. Then a monolayer of calcium is put on
the surface of the most stable pattern and the resulting thin film is relaxed by considering eight different
configurations. The goal of this study is to consider feasibility of a magnetic CaSi thin film on Si(001). The final
results show that the most stable configuration of Ca monolayer on reconstructed Si(001) surface is nonmagnetic.
Moreover, we observed that the calcium monolayer decreases the surface reconstruction of silicon in the (001)
direction.
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