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Preface

[ am very pleased to write this Preface to the Chinese edition of my book From
Artefacts to Atoms, the BIPM and the Search for ultimate Measurement Standards ,
first published in 2011. Since the original text was written, during the period from
about 2006 to 2010, considerable advances have been made in the great project to
redefine all the base units of the International System of Units, the SI, in terms of
constants of nature. In my original text, faithfully reproduced here, I trace the his-
tory of the SI and how this idea slowly progressed from the original founding units of
the metric system, the metre and kilogram of the Archives of 1795, based on a
fraction of the quadrant of the Earth and the mass of a cubic decimetre of water, to
the proposal put to the 24" General Conference on Weights and Measures, CGPM,
in 2011. Since my book was published just before this Conference I could not be
sure that the proposal, reproduced in Chapter 17 of my book, would be adopted. In
fact it was adopted unanimously be delegates from the Member States of the Metre
Convention and the International Committee for Weights and Measures was instruct-
ed to work with the national metrology Institutes and other bodies to bring it to frui-
tion as soon as everything would be ready.

Since then, much new work has been accomplished in refining the experiments
needed to allow, in particular, the kilogram to be defined in terms of a fixed nu-
merical value of the Planck constant and the kelvin in terms of a fixed value for the
Boltzmann constant. In 2011 there were still some discrepancies between the values
of the Planck constant derived from watt balance experiments and silicon crystal
density measurements (see Chapter 17). These were progressively resolved as well
as satisfactory results of new measurements of the Boltzmann constant, including
those made at NIM China. At the 25" CGPM held in Paris in November 2014, in
Resolution 1 “On the future revision of the International System of Units, the SI”

the CIPM was asked to prepare a proposal for the redefinition to take place at the
26" CGPM in 2018. The CIPM has already a detailed plan of all the work that still
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needs to be done but the way is now clear for redefinition of the base units of the SI
to take place.

The redefinition of the base units will be a big step forward in the SI but the
practical application of metrology requires much more than this. It requires the
world — wide network of National Metrology Institutes cooperating together as now
exists under the Metre Convention through the implementation of the CIPM Mutual
Recognition Arrangement, the CIPM MRA, (see Chapter 16). This was originally
signed in 1999 by the Directors of 38 National Metrology Institutes, NMIs, inclu-
ding the NIM China, and two international organizations. It now includes the NMIs
of 54 Member States of the Metre Convention, 41 Associate States of the CGPM, 4
international organizations and a further 152 institutes designated by the signatory
bodies. The challenge for the NMIs is to find a way to accomplish the aims of this
MRA without devoting an excessive amount of time to carrying out the international
comparisons of standards upon which it is based. Resolution 5 “On the importance
of the CIPM Mutual Recognition Arrangement” adopted at the 25" CGPM calls upon
the CIPM to review the application of its MRA with a view to improving the effi-
ciency of its operation. This will be important as most international trade now re-
quires conformance to written standards which themselves require uniformity of world
measurement standards assured by the CIPM MRA under the Metre Convention.

Since the publication of my book in 2011, world metrology has further ad-
vanced and is now even more important not only for world trade but also for the
many international collaborations that require accurate and reliable measurements.
Notable among these, are the increasing collaborations between States in the fight
against atmospheric pollution and global climate change and the increasing demand
for accurate medical diagnostics related to human health.

I give my thanks to Mr Xu Xuelin of NIM who oversaw the translation of my
book and also to the former Director of NIM Zhang Yukuan who initiated this pro-
ject and to the present Director Fang Xiang who has assured its successful accom-

plishment.

Terry Quinn,
December 2014
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