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Abstract: Minimizing the Kohn-Sham total energy functional with respect to electron wave functions, or orthogonality constraints, is a fundamental nonlinear eigenvalue problem in electronic structure calculation. We propose two Quasi-Newton methods without using the expensive parallel translation or vector transport as the Riemannian BFGS Algorithm by Qi, Gallivan and Absil. Both approaches preserve orthogonality constraints at every iteration. Preliminary numerical experiments on a few problems are presented.
