NUMDIFF-13, 10-14 Sep. 2012, Martin—Luther-University Halle-Wittenberg

Splitting methods with complex coefficients for the Schrodinger equation
in imaginary time
Philipp Bader (Universidad Politécnica de Valencia)

An efficient method to compute the ground states of the Schrédinger equa-
tion is the propagation in imaginary time. In this work, we propose new
splitting methods with complex coefficients in order to obtain higher or-
der methods that cannot be achieved with classical splittings because of
a problem that is analogous to integrating the heat equation backward in
time - numerical instabilities occur for the computation of exp(hA), where
A is the Laplacian and h > 0 for methods of order greater than two. Com-
plex coefficients allow us to overcome this limitation. The study is com-
plemented with numerical results.



