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We use the Haldane-Anderson model to discuss the substitution of transitionmetal impurities into semiconductors. We study this model with the Hirsch-Fye
Quantum Monte Carlo (QMC) technique in the dilute limit. The QMC results show
that the occupation of the impurity bound state plays an important role in determining the nature and the range of the magnetic correlations between the impurities
[1] in agreement with the Hartree-Fock predictions [2]. In order to make direct comparisons with the experimental data, we combine the Density Functional Theory
(DFT) with the QMC technique. In particular, we first use the density-functional
theory to calculate the host band structure and the impurity-host hybridization
matrix elements, which are input parameters for the Haldane-Anderson model, and
then perform the QMC simulations with these realistic model parameters [3]. For
the case of (Ga,Mn)As, the DFT+QMC approach leads to an impurity bound state
located 100meV above the top of the valence band in agreement with the experimental value of 110meV. In addition, we observe an anisotropic distribution for
the local density of states at the impurity-bound state energy, which is consistent
with the STM data. Hence, we think that the DFT+QMC approach is a useful tool
for performing realistic calculations for the various compounds of dilute magnetic
semiconductors.
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