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Random number generation using the randomness of magneto-optic materials
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This study aims to realize a compact and high-speed true random number
generator based on the random magnetic domain patterns of magnetic garnet which obtained by image
sensors. First, the characteristics and fabrication conditions of magnetic garnet films suitable for

random number generation was clarified by the developed liquid-phase epitaxy furnace. The magnetic
domains image of the fabricated magnetic garnet films were obtained by a high pixel high-speed image
sensor on an optical surface plate and agitated on a computer, and were confirmed to pass the
random number test (NIST SP800-22). The maximum random number generation speed of approximately 1
Gbit/s was achieved. We also confirmed that we could generate random numbers by prototyping a small
device using a 3D printer.
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(Takuya Kawashima, Shinichiro Mito, Random
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