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Abstract:

The Bethe-Salpeter eigenvalue (BSE)
problem is a dense structured eigenvalue
problem that describes the excitation
energies required to create correlated
electron--hole pairs in materials upon light
absorption. 1 will examine the special
structure of this type of eigenvalue problem
and describe a number of recently
developed algorithms for solving this type
of eigenvalue problem and estimating the
optical absorption spectrum of the
materials. In particular, I will describe an
algorithm for computing all positive
eigenvalues of the BSE Hamiltonian, and a
special Lanczos algorithm for estimating
the optical absorption spectrum without
computing eigenvalues directly. 1 will also
discuss the possibility of using low rank
approximation in computing exciton
energies and optical spectrum of materials.
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