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Our understanding of semiconductor devices builds on a good description
of the eigenstates and eigenenergies of a Hamilton operator (solution to the
Schrödinger equation):

H(x)ψi(x) = Eiψi(x) .

In semiconductor systems with random alloy fluctuations (such as alloys of alu-
minium nitride and gallium nitride), the Hamilton operator includes a random
potential. This disordered energy landscape can lead to localized eigenstates
near the minima of the potential [1]. Scaling up the problem to large sys-
tem sizes is a numerical challenge, and in recent years, approximations to the
Schrödinger equation have been explored. One such approximation is the so
called “localization landscape theory” (LLT) [2]. Instead of an eigenvalue prob-
lem, the solution is found to the linear problem

H(x)u(x) = 1 .

The solution, u(x), can be used in a number of ways to approximation the
solutions to the eigenvalue problem (for both Ei and ψi(x)) for localized states.
In this seminar a selection of results on the origin and applications of LLT will
be presented, as well as an outlook on future development.
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