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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 Schrödinger equation [1-2]. 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], but applications have been lacking. Systems of 
interest that can be simulated include Bose-Einstein condensates, quantum holography, and 
spin glasses. The proposed project would extend the implementation to these systems of 
interest, calculate the ground state energy with negative time evolution, and study the 
subsequent dynamics to understand phase transitions and other important physical qualities of 
the systems. 
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