52nd Sanibel Symposium
19-24 February 2012, St. Simons Island, Georgia, USA

Implementation of Time-Dependent Density-Functional Theory in the
Wavelet Code BIGDFT: First Results

Bhaarathi Natarajdrf, Mark E. Casida*, Luigi Genovesg and Thierry Deutsch

I Laboratoire de Chimie Théorique (LCT), Département de Ghivtoléculare (DCM, UMR
CNRS/UJF 5250), Institut de Chimie Moléculaire de GrendiIMG, FR-2607), Université Joseph
Fourier (Grenoble 1), 301 rue de la Chimie, BP 53, F-38041 @ikle Cedex 9, FRANCE.
2UMR-E CEA/UJF-Grenoble 1, INAC, Grenoble, F-38054, FRANCE

* corresponding author: mark.casida@uijf-grenoble.fr

Wavelet approaches have largely replaced Fourier appesaohmany engineering applications
because wavelets are by nature a multiresolution basistsehallows details only when and where
needed. The idea of using wavelets in quantum chemistryvuhgeel greatly since early propositions
[FD93,C96]. In particular, BGDFT is a massively parallel wavelet-based code for carryog
density-functional theory (DFT) calculations on larget@nor periodic systems with large unit cells.
While DFT is a ground-state theory, time-dependent DFT OIPF) allows electronic excited states
to be treated via linear response theory. Reference [CHDR]des a recent review of TD-DFT while
Ref. [NCGD11] is a timely review of wavelets for DFT and TD-DFT. In this talke will report
on progress in implementing TD-DFT intoi®DFT and compare results with the Gaussian-based
guantum chemistry programeM oN2k [NCGD11,NGC+11]. Orbital energies converge amazingly
quickly to the basis set limit in the wavelet code. First TP Dresults are reported which are quite
encouraging but which also beg for a better approach to thdlimg (or avoidance) of continuum
states.
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