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{Metrology & Measurement Technology) INTERVIEW
Dear Dr. Wynand Louw, nice to meet you! I am the editor in E# 9 wynand Louw 1+, REMR
chief of Metrology & Measurement Technology, my name B BE (HNEAR) WEREK, BET
is HAN Bing, and you can also call 1?1e Alice.Welcome to L% Alice. WM RhE! K@ER LS
China! Welcome to Changcheng Institute of Metrology & -
< > =31 2 Z RB= N/
Measurement ! I'm glad you can accept the interview with Kt @NE AR REREEER

"Metrology & Measurement Technology". MR ) BFin.
The first question:

T = M E RN &R ?
‘What is the latest progress in quantum precision metrology EifL, ®FRENRORMLRNM

internationally? What are the suggestions for China's
development in this direction?

Wynand:Yeah, good day and it's really my pleasure to be
here. And thank you for the hospitality of the institute. It's
really appreciated! Yes, the International Committee for
Weights and Measures coordinates the work that is done to
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ensure the traceability to the international system of units.
Officially, we also established the international system of
units and we maintain the system, and we also propose
new ways of actually taking traceability for measurement.
Now, at the moment, the traceability systems are well set
up for classical measurement methods, but we know that
the world is moving towards quantum mechanical precision
measurement. And basically, with the revised SI, we did the
revision in 2018, so it was implemented in 20th, May 2019.
And with that revised SI, we really moved into, we started
to get ready for quantum metrology as well, because the
definition now makes it possible. For example, the kilogram
before the revision was defined in terms of the mass of
the international prototype of the kilogram held at the
headquarters of our organization, the International Bureau
of Weights and Measures in Paris. But now the kilogram is
defined in terms of the Planck constant, now immediately,
you can now realize the kilogram anywhere in the world with
a few methods. One is the Kibble Watt balance, other one is
Avogadro experiment, the X-ray crystal density experiment
or project. And in China, you use a Joule balance to realize
the kilogram. So that really makes it possible for us now
to define the ways to do quantum metrology. And as the
CIPM, we realize this and we are now getting ready to
make sure that the systems exist internationally and to
set up the standards for quantum metrology because the
measurement standards that we have at moments are for the
classical measurement methods. And where do I see China
go? I am very impressed the last week as I visited many of
your institutes and your National Institute of Metrology in
Beijing. And I can see that China is really coordinated in the
development of quantum metrology in the country. I could
see from the seminars that I attended last few days, and I
also visited the program for quantum devices at the national
institute of metrology. So, you are obviously developing
new quantum precision measurement devices. And I think
if you also have a very good knowledge of the theory, of the
quantum theory, the theory of quantum mechanical devices,
so therefore China can do two things. You can participate
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and contribute to the research for the fundamentally
establishments of the theory for quantum metrology, and
you can really contribute to the manufacturing of quantum
metrology and quantum measuring devices. And I can see
this way that China is going and I think it's excellent. And
I think you can and will make great contribution to the
international quantum metrology.

The second question:

As the Chairman of the International Expert Committee,
What suggestions do you have for the future development of
the "Quantum Mechanics and Measurement" international
cooperation project?

Wynand:Yes, obviously, you've got a consortium of
institutes that are participating in this project. I met three
of the institutes, of course, today, I am here at the third
one. And I saw the publications that you really did in this
field. And I think I probably answered the question already
in the sense that I can see that you have the capability to
really do the fundamental research and to contribute to
the fundamental theory of what we will need to set up a
quantum standard because you know to have the quantum
measurement devices is one thing, but now you must
really setup the standard. And I really invite your institute
that are doing quantum metrology or quantum precision
measurement, you are starting to go into quantum metrology
to really expand that project but to always keep to the
fundament part, the theory and to develop that and do the
research on that. And then I see that you can really going to
contribute to the physical development of the standard. You
have got the technology to do that. I can see that you have
got the manufacturing technology. So, I am really looking
forward to be a part of the project. My job is really to help
with the coordination and to help to really make the links to
the international quantum metrology community.

The third question:
Could you please talk about the prospects of metrology
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cooperation between the International Committee on
Metrology (CIPM), National Metrology Institute of South
African (NMISA), and the Intra—African Metrology System
(ARIMETS) with China?

Wynand:Let's start with your cooperation with the
International Committee for Weights and Measures. We
were actually led by the member states, the countries
that belong to the meter convention in 2018, that was just
after the revision. So we realized okay this revision. So, of
course, we will have to look at the implementation of the
revised SI, like the realization of the kilogram now in a
quantum way actually with the Kibble Watt balance, the
Planck constant and the X-ray crystal density project.
But we then say to ourselves a lot of thing because at the
moment, the international metrology system is set up in the
vertical structures, so we've got 10 consultative committees,
but they each work on a specific domain of metrology of
measurement. So, we have got a Consultative Committee
for Mass and Related Quantities, one for temperature,
one for electricity and magnetism, one for chemistry and
biology, ionizing radiation, photometry and radiometry, and
so on. But you see now that whole consultative committee
they coordinate the work only for that. But if you now go to
quantum measurement devices, for example Kibble Watt
balance that this now the new way that you can realize
the kilogram, it is really a quantum way of realizing the
kilogram in terms of Planck constant that's part of the
quantum of world, and we saw, we immediately realize
that these vertical structures will not be able in future to
address all the questions that you need to address for things
like quantum metrology. So, what we are doing now is we
are establishing what we call horizontal forums. And the
horizontal forum, the first one that we did was climate and
environment, because to study climate and environment,
you need many of these, you need mass, you need
temperature, you need photometry and radiometry, you even
need length. And because the setup like that is difficult now
to work together, so now we establish horizontal forums.
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The second one is digitalization. We think the third one will
be quantum metrology. We will have a workshop in March
next year, 2024. We will listen to what all the national
metrology institutes say and the other role players. And that
is now the good thing. The consultative committees, the
members can only be from the national metrology institutes,
like NIM China, but the horizontal forums we are inviting
everyone with expertise in the field to participate, and that
is also where we like to see institutes that I meet now that
to participate in this project, the quantum project, where
you can now be invited to participate in the horizontal
forum of quantum metrology. So, I see that is where the
big collaboration is going, with the CIPM and country like
China. Because now we not only to go to collaborate with
NIM China in the vertical structures, but also with all
your other expertise we can now invite in these horizontal
forums. So that is on the CIPM and China. And I say my
home institute, the National Metrology Institute of South
Africa, we are now developing a Kibble Watt balance, and
the prototype is already working. So we will in the next
year, we will realize the kilogram in the quantum way.
And obviously China you also have got the Joule balance
at NIM and I think there are some of your other institutes
that are also now getting involved in the new realizations.
And so, I can see that a lot of collaboration directly between
the Chinese institutes and NIM and NMISA but also your
provincial institutes because we also directly do calibrations
and things for industry like your provincial institutes. So we
are already collaborating with at least four of your provincial
institutes like Chengdu, Xiamen, and so on. So I can only
see that is great. When you mentioned what the institute
here is doing and how good is in dimension, and we do a lot
of dimensional work, and so I can see a lot of things that we
can cooperate in. It's good to AFRIMETS, the Inter—Africa
Metrology System, we started in 2006, we started the Inter—
Africa Metrology System, there are now 48 countries that
belongs to this, and we have only 5 institutes in Africa that
really do the primary realization of the units, South Africa,
Kenya, Egypt, Morocco, Tunisia. The other countries all get
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their traceability from us and they operate only as secondary
standards, they operate like your provincial institutes. This
way is really good for us to collaborate as AFRIMETS with
China, because your provincial institutes, they do things
the same way as the regional NMIs in the regions in Africa.
So we can really see a lot of collaboration that is going to
happen between the AFRIMETS organization, the regional
metrology organization AFRIMETS and then the Chinese
institutes.

The forth question:

On March 20, 2019, after being elected as the Chairman of
CIPM, you visited China and received an interview titled
"The Opportunities and Challenges of the Development
of Metrology and Measurement in the Evolution of the
International System of Units". Your philosophy was
that every industrial revolution was accompanied by the
development of a new measurement standard at that time.
So, more than four years have passed, what is the situation
now? How do you view this issue now? Do you have any new
ideas?

Wynand:Yes, at that time, we spoke about the fourth
industrial revolution, and that's really, of course,
automation, digitalization and big tech that creates big
data, and so on. And it's very interesting that you ask me
this question because yesterday I driving, I was thinking
in the car, ok, what is the next revolution? And maybe the
next revolution is the quantum revolution that we are really
taking things to the atomic scale. And of course, that fits
in perfectly with what we are talking about the quantum
precision measuring instruments and quantum metrology.
So perhaps the next revolution is really going to be what
and how are we going to develop industries based on really
the quantum and the atomic scale. And I think it's going to
be extremely interesting in the next few years. And it has
already started, it's not that it is going to start, it has started.
You can see that can see last week in China what we have
been discussing in the CIPM. We know it's happening and
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that is why we left to workshop and want to set up horizontal
forum for quantum metrology. So that is what I think. This
will be the fifth industrial revolution.

The fivth question:

{Metrology & Measurement Technology ) was founded in

1958 and is a long—standing academic journal in the field of
measurement and testing in China.
You and your organization should have participated in many
journal work directly or indirectly and have rich experience
in running journals. What do you think should be done to
run a scientific journal well?

Wynand:Yeah, I think the advantage that you have and
I can see in the journal is very focused. It focused on the
specific field. And what you publish obviously is thing very
available for your readers in this field. And we know that
China has got a very well organized and very big metrology
community. And so that is why I think your journal is
excellent. And if I were you, I would actually really stay
with that and to always focus on this field because you may
decide to also broaden it up for more research and things
like quantum metrology or precision measurement, but I
would think that it would always be good for you to really
keep. There are many scientific research journals, I think
this one is very focused. You have your target audience and
it is very valuable for your target audience, and I think you
are running it extremely well. And maybe one day you can
start a new edition S

uuuuuuuuuuu

3 ] 4K &,

METROLOGY & MEASUREMENT TECHNOLOGY

to your journal, and
really then if you start
to publish a lot on the
higher level research il i

in quantum precision Displosy technical echievements
P]cxa )—L; rv}z 4 o Lr/'c}?Q

T wish rhe mawlﬁy » MNeeswement
eech)oa e

measurement for example, Drive project Projress
perhaps do that as a

new part of your journal. Ry

I really think that can Zo‘s Novern ber 2023
work well.

LV
SETEEDN

CHUER) RBRETF 1958 F, #EF
H, XR—ARHREALTEN A EZAET,
ENERENNELZEERERESS TR
SHATIE, PRELREE. EINARZ WA
IIF— AR T ?

mE: 2N, BAARMNPORSREEE
3, REMT LUUEHR—KR, EMETR
Ha. RAE, RMNAXRRHAEXNXNR
BREERHARIFEEAN. BNMNE, bE
E—1MELARY. AIREANITER. XHME
AFABAARBRHMEE. IRRER, &
HENSBHX—R, AREETETE—9E,
RAARITESREREY KB ESHME Fit
SARTNEXFNHRAE, BRINA, B
ERFTERRESZEFLHN. RFHT
BRZ, REBX—ARBHMME. (REEC
HBERZAR, XFEMMRHOBERZARIRIERE
e, BANARMNTIDDEIERTF. iFE—
RIRTTAAZBHFA—PHBRE, REMRE
RABRER-—EHANXTEFRENENES
KENHR, FTJUBEERRBTIN—
MEba . WEAAAZEFHRE.

FE GERHERY 44
BRATSE
Fe i AR
BAR A A
HEFR B

2023 4 11 A 03 H
(R4 / &K)

wlEA -7





