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Motivation/background

Why change the SI?

Future revision of the SI

The revision of the SI will ensure that the SI continues to meet the needs of Seug,
and commerce in the 21st century.

h Of the seven base units of the SI, only the kilogram is stil defined in terms of a material artefacteese,
namely the international prototype kept at the BIPM. The major disadvantage of the present definition
of the kilogram is that it refers to the mass of the artefact which, by its very nature, we know cannot

be absolutely stable. .
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comparisons between the official copies and the international prototype show some divergence with
time. The graph opposite shows changes of about 5 parts in 10%, equivalent to 50 pg, in the mass of
the standards since their first calibration more than 100 years ago. Note that this graph shows only the
relative changes from the mass of the international prototype (corresponding to the zero value of the
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The “Avogadro Project
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Abstract

A new single crystal from 15otopically enriched silicon was used to determine the Avogadro
constant Ny by the A-ray-crystal density method. The new crvstal, pames SI28-23Pr1 [ fras
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- x-ray crystal density method (XRCD)
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XRCD (1I)

Determination of the molar mass of silicon

e three isotopes: %8S, 2°Si, 3Si

® amount fractions X €= isotope ratios R

30

M (Si) = Z[x(‘Si)x M (‘Si)]

1=28
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Virtual Element IDMS (1) PTB
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Virtual Element IDMS (l) PTB
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Virtual Element IDMS (ll)
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Virtual Element IDMS (111) B PIB

CCQM-P160 - validation of the novel method
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Avogadro constant PTB

XRCD results used for the 2019 revision of the SI

Na/ (108 x mol') | u(NL)/ 108
IAC-11 | 6.022 140 95(18) 3.0
IAC-15 | 6.022 140 70(12) 2.0
IAC-17 | 6.022 140 526(70) 1.2
NMIJ-17 | 6.022 140 78(15) 2.4

Revision of mol and kg

h=6.626 070 15 x 1034 J s
N, =6.022 140 76 x 1073 mol-
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Quantities related to counting

Results in elemental and isotope analysis

Quantity Symbol Unit
mass fraction w kg/kg
isotope ratio R mol/mol
amount fraction X mol/mol
molar mass M kg/mol
Input quantities
Quantity Symbol Unit
mass m kg
intensity ratio r VIV, s1/s
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Summary/conclusion Bz PIB

e XRCD as a ,,counting” example contributed
substantially to the revision of the mole and kg in 2019

e Number of Si atoms in the sphere is equal to the ratio
of the volume of the sphere and of a single atom

e Elemental analysis and isotope ratio determination
do not require special quantities or units
related to counting
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