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The unit of mass, the kilogram, was defined by the mass of the International

Prototype of the Kilogram in 1889. In order to realize the new definition of the kilogram based on
a fundamental constant, an optical interferometer and other measurement apparatuses have been
developed in this study. The apparatuses were used to measure the Avogadro constant with the
smallest uncertainty to date.

In 2017, the CODATA determined a fixed value of the Planck constant used in the new definition. The
value of the Planck constant deduced from the Avogadro constant determined in this study was used
with those determined by other institutes. The new definition based on the fixed value of the Planck
constant came into force on May 20th, 2019. The development in this study therefore made a crucial
role in the realization of the new definition of the kilogram for the first time in 130 years.
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