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Summary of the subject (maximum 1 page) :

The Trotter-Suzuki approximation leads to an efficient algorithm for simulating the time-
dependent Schrodinger equation [1-2]. The same methodology can approximate the ground-
state energy with imaginary time evolution and it can also simulate physical systems
described by the Gross-Pitaevskii equation. An implementation has been developed that
scales to massively parallel computing clusters that include many-core central processing
units and also general-purpose graphics processing units [3-4]. Systems of interest that can be
simulated include Bose-Einstein condensates, quantum holography, and spin glasses.

The current implementation of the algorithm is restricted to two-dimensional systems. The
proposed project would extend the high-performance kernels to three-dimensional lattices,
which would open up an entirely new avenue of applications. Of particular interest are
systems whose behavior may not be captured by their simple projection to the two-
dimensional plane; as examples, we may mention simulating the real-time dynamics of bent
vortex lines in Bose-Einstein condensates, studying the turbulent structures arising after
periodic modulations, the transport properties of quantum gases in complex optical potentials,
or their response to synthetic gauge fields.
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