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We have successfully performed a large-scale micromagnetics simulation for more than 100 million
cells with long-range dipolar interaction using the fast Fourier transform method. The recent demand for
a coercivity mechanism in permanent magnets requires an extremely large simulation size, requiring a
large-scale micromagnetics simulator. We have developed a large-scale micromagnetics simulator in
which a magnetostatic energy calculation is implemented using fast Fourier transform. A hybrid parallel
algorithm, which is a combination of shared-memory and distributed-memory parallel algorithms, is used
to handle large data arrays. The simulation was carried out on a Hitachi SR16000/M1 supercomputer.
One calculation step can be processed in only 0.33 s, and it is estimated that a full hysteresis loop can be
calculated in about 22 h. The 512x512x512 cells correspond to a cube with sides of 2.5 um with a cell
grid length of 5 nm, and the calculation reproduces the realistic size of crystal grains and grain

boundaries in a permanent magnet.
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