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Density functional study of GaN/ZnO alloy structure and sur-
face properties1 LI LI, XIAO SHEN, PHILIP B. ALLEN, Stony Brook University
— Recent experiments2 show that GaN/ZnO alloy is a promising host for photo-
catalytic water splitting. The band-gap of this alloy is narrowed down to the visible
regime, allowing photo-absorption over a large portion of the solar spectrum. Muck-
erman et3 made a first-principles studies of the structural and electronic properties
of this alloy. We present further work on this alloy and on the surfaces which may
host the water-splitting redox reactions. We look at structural properties such as
bond lengths, and the stability of different configurations for various mixing ratios.
We examine the nature of the HOMO and LUMO states, aiming for insight about
the active sites of the water splitting catalytic chemistry.

1This work is a project of the Stony Brook/BNL group “SWaSSiT” which includes
J. W. Davenport, M.-V. Fernandez-Serra, M. S. Hybertsen, J. T. Muckerman, M.
D. Newton, Y. A. Small, J. Wang. Funding comes from a seed grant from the Stony
Brook AERTC.
2K. Maeda, K. Teramura, D. Lu, T. Takata, N. Saito,Y. Inoue, and K. Domen,
Nature 440, 295 (2006).
3L. L. Jensen, J. T. Muckerman, and M. D. Newton, J. Phys. Chem. C 112 3439
(2008).
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