
Calculations of Carrier Localization in InGaN

Lin-Wang Wang

NERSC, Lawrence Berkeley National Laboratory, Berkeley, CA 94720

Abstract

The electronic structures of cubic InGaN systems are calculated using an

atomistic empirical pseudopotential method. Two extreme cases are studied.

One is a pure InN quantum dot embedded in a pure GaN matrix, another

is a pure InxGa1�xN alloy without clustering. We �nd hole localizations in

both cases. The hole wavefunction starts to be localized as soon as a few In

atoms segregate to form a small cluster, while the electron wavefunction only

becomes localized after the number of In atoms in the quantum dot becomes

larger than 200. The hole state is also strongly localized in a pure InxGa1�xN

alloy, on top of randomly formed (110) directioned In-N-In chains. Using one

proposed model, we have calculated the hole energy uctuation, and related

that to photoluminescence line width. The calculated line width is around

100 meV, close to the experimental results. Wurtzite InGaN is also studied

for optical anisotropies. We �nd that in both quantum dot and pure alloy,

the polarization is in the xy-plane perpendicular to the c-axis of the wurtzite

structure.
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