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One of the fundamental problems in electronic structure calculations is to determine the electron density associated

with the minimum total energy of molecules, solids or other types of nanoscale materials. This can, in theory, be

done by computing the smallest eigenvalue and the corresponding eigenfunction of a many-body Schrodinger’s operator.

However, such an approach is computationally infeasible except for systems with only a few electrons. Through the

density functional theory formalism, the many-body eigenvalue problem can be reduced to a single particle eigenvalue

problem with far fewer degrees of freedom. However, the eigenvalue problem is nonlinear in the sense that the matrix

Hamiltonian to be diagonalized is a function of the eigenfunctions to be computed. In this talk, I will discuss a number

of approaches for solving this type of problem and examine their convergence properties. (Received January 25, 2010)
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