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Theoretical study on Cr-doped ferromagnetic semiconductors
by using first-principles calculations
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We investigated the mechanism of high Curie temperature in Cr-doped ferromagnetic semiconductors and the effect
of magnetic percolation on the Curie temperature. For zinc-blende materials such as (AL Cr)P, which was predicted to
have a high Curie temperature in a previous study, we calculated the magnetic and inter-atomic interactions between
Cr atoms and simulated annealing process to investigate the relationship between the Curie temperature and the
distribution of Cr atoms. It was found that the ferromagnetic and attractive interactions acting simultaneously between

the nearest neighboring Cr atoms promote the formation of Cr nanoclusters via the annealing process. These
nanoclusters are connected with each other and mediate the ferromagnetic interactions throughout the system, leading

to the enhancement of the Curie temperature.
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