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Development of a two-dimensional dark fringe method to measure sphere diameters and
an accurate determination of the Avogadro constant by using a 28Si crystal
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The kilogram is currently defined by the international prototype of the kilogram.
To redefine the kilogram based on fundamental constants, a two-dimensional dark fringe method to measure
diameters of 1 kg Si sgheres has been developed and a 28Si-enriched crystal has been used to determine
the Avogadro constant by the X-ray crystal density method. The volume and mass of two 1 kg 28Si spheres
have been measured b{ using a laser interferometer and a vacuum balance, respectively. The surface of the
spheres has been analyzed by a spectroscopic ellipsometer calibrated by X-ray reflectometry. The Avogadro
constant has been determined with a relative uncertainty of 2.0E-8. This is the most accurate value
directly determined experimentally to date, resulting in a strong trigger to conduct the redefinition of
the Kkilogram based on the fundamental constants in 2018.
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