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A survey on principles and methods for the redefinition of the kilogram

Kazuaki FUJITA

Abstract

The determinations of the fundamental physical constants by x-ray crystal density method and watt balance

method play an essential role in the future re-definition of the kilogram. For the accurate determinations of the

Avogadro and the Planck constants a wide variety of measurements have been performed based on different

principles and methods. This survey summarizes the details of these measurements and investigates the is-

sues in view of re-defining the SI base units, which enables Sl-traceable electronic standards and also new small

mass standards realized by the volt balance method.
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Sphere Na /1023 mol ™t u./107°
AVO28-S5¢ 6.02214072(13) 21
AVO28-S8c 6.02214080 (14) 23
Mean value 6.02214076 (12) 20
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not revised
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Quantity Relative uncertainty/10- Contribution/%
Molar mass (M) 5 6
Lattice parameter (a) 5 6
Surface characterization (mgy,) 10 23
Sphere volume (V) 16 59
Sphere mass (m) 4 4
Point defects 3 2
Total 21 100
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