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Abstract

Electronic structure calculations of interstitial 44 transition-metal impurities in silicon have
been performed within the framework of Scattered-Wave Xq@ method. The cluster  SizeSi‘m,
which is centered on the tetrahedral interstitial position, is used to simulate the bulk of silicon,
where sixteen Si’ represent the atoms at the cluster surface. In order to eliminate the dangling
bond effects, the Si’ atom is assumed to be the hydrogen atom with the statistical exchange pa-
rameter Om. Placing a neutral 44 impurity atom (Pd, Rh, Ru, Tc or Mo) at the center of the
cluster SizeSi'm, the new cluster XSiwSi‘ss (X stands for one of the mentioned impurity atoms)
simulating the crystal locally perturbed by interstitial impurity atom is constructed. The results
of calculation indicate that the impurities studied introduce energy deep levels in the crystal
fundamental band gap. Comparing the results of the calculation with those of 3d impurities
in silicon we conclude that (1) the properties of interstitial 44 and 34 transition-metal impu-
rities in silicon have basically similar chemical trends; and (2) in the case of 44 impurity
atom Pd, the energy difference between two resonances dn and de inside the valence band is
anomalously quite large.

KEYWORDS silicon, Deep level, Im purity, Transition metal, Electronic structure,
Xa-SW, Cluster





