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Achieving Room-temperature Ferromagnetism in N-doped ZnO
with Inhomogeneity VIVIAN TRAN, Department of Materials Science and En-
gineering, University of California, Berkeley; and Graduate School of Engineer-
ing Science, Osaka University, MASAYOSHI SEIKE, TETSUYA FUKUSHIMA,
KAZUNORI SATO, HIROSHI KATAYAMA-YOSHIDA, Graduate School of Engi-
neering Science, Osaka University — Wide-gap semiconductors, such as ZnO, are
attractive host materials for dilute magnetic semiconductors (DMS) due to potential
applications in optoelectronic and magneto-optical devices. Recent experiments on
N-doped ZnO DMS have reported room-temperature ferromagnetism (RTFM) un-
der a homogeneous distribution of N-dopants. However, analogies to the previously
studied transition-metal-doped ZnO systems suggest that RTFM originates from in-
homogeneity in the system. Through first-principles calculations, we show that the
N-dopants tend to cluster and that RTFM in N-doped ZnO DMS can be achieved by
controlling the inhomogeneity in the system. That is, Monte Carlo simulations indi-
cate that self-organized N-rich nanostructures form under layer-by-layer growth con-
ditions. Furthermore, our calculations show that these nanostructures have strong
ferromagnetic coupling between N-atoms within each nanostructure in addition to
high blocking temperature, assuming a homogeneous distribution of dopants within
each nanocluster. These self-organized nanostructures have potential applications
to high-density magnetic memory.
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