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The objective of this study is to develop an innovative integration
technique between simulation and experiment, which fully integrates high-performance phase-field
(PF) simulations on a GPU supercomputer and in-situ experiments at SPring-8 through data
assimilation. First, an advanced PF simulator that can perform large-scale and high-speed
simulations of dendrite growth with liquid flow and solid motion was developed. The integration of
simulation and experiment was achieved by data assimilation using an ensemble Kalman filter, which
was parallelized on a GPU supercomputer to enable large-scale and high-speed execution. Twin
experiments for the dendrite growth forming columnar and equiaxed structures were conducted to
confirm the usefulness of the developed data assimilation system and future issues.
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