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Optical spectra and quasiparticle energies of molecules using a
local basis set MATHIAS LJUNGBERG, PETER KOVAL, FRANCESCO FER-
RARI, Donostia International Physics Center, Paseo Manuel de Lardizabal, 4. E-
20018 Donostia-San Sebastián, DIETRICH FOERSTER, CPMOH/LOMA, Univer-
sité de Bordeaux 1, 351 Cours de la Liberation, 33405 Talence, France, DANIEL
SÁNCHEZ-PORTAL, Donostia International Physics Center, Paseo Manuel de
Lardizabal, 4. E-20018 Donostia-San Sebastián — The Bethe-Salpeter equation
(BSE) is the state of the art for computing optical spectra for solids and molecular
clusters. Here we present an implementation of BSE for clusters that scales asymp-
totically like O(N3) with the number of atoms, achieved by exploiting the locality of
the problem in the local basis set representation and by using the Haydock recursion
method to compute the spectrum. Using a pseudo-Hermitian Lanczos algorithm we
can go beyond the Tamm-Dancoff approximation within our iterative scheme. As a
starting point for the BSE we compute quasiparticle energies with our low-scaling
GW implementation [1], retaining the frequency dependence of all quantities and
thus avoiding the plasmon-pole model or similar schemes. The initial wave func-
tions are taken from a preceding SIESTA calculation. We discuss the influence of
self-consistency on the quasiparticle energies [2] and its effect on the BSE spectra.
We also investigate the satellite peaks that are present in the GW density of states.
Computed GW/BSE spectra are shown for some organic molecules of medium size
that are relevant for photovoltaic applications.
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