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Fast Molecular Dynamics Simulation of Water
Surface Tension Using Graphic Processing Unit
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and KENJI YASUOKA 2

Classical Molecular Dynamics (MD) simulation is a powerful method to inves-
tigate interfacial phenomena. However, huge amount of computation is required
to perform precise simulation on the interface. In this paper, we used a Graphic
Processing Unit (GPU), for accelerating MD simulations. The single precision
calculation of forces with the GPU showed sufficient accuracy. The acceleration
ratio between a PC and our GPU code is about 70 with O [N?] algorithm and
13.4 with O [N log N] algorithm. We performed large scale simulation of water
interface with GPUs, and got with high accuracy its interfacial tension, which
is about 10 mN/m lower than experimental result.
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Fig.2 Snapshot of simulated water surface.
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Table 2 Breakdown of computational time for 32,768 water molecules using Cell Index method,
and PME method, sec./step.
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Fig.5 Verifications of computational algorithms for real space.
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Fig.6 Interfacial tensions of SPC/E water molecules.
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