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Electrical measurements in daily life
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‘ Present definition of the ampere

GThe ampere is that const@t which, if maintained in two straight pafal
conductors of infinite length, of negligible circular cresstion, and placed 1

metreapart in vacuum, would produce between these conductors a force equ:
to2x 10 @ pemetre of lengthé

The ampere will never be
better thanthe IPK

Y CCEMscientific challenge
IS toimprove this!
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Introducing the CCEM community

Key objectiveadvise CIPM on®
electromagnetic metrology
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+ Scientific presentations on graphene, waveform metrology, ampere

+ Workshop on future EM challenges (2017) and on
microwave measurements (2019)
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‘ Global forum for progressing the  state -of-the -art

I
Quantum standards for voltage and resistance:
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+ Recent developments: AC JAQSIE in graphene
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Quantum current standard: Single Electron
Transport

Single-elegtron
detéctorsiy,

definition!!
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Single Electron Transport o recent progress
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Kibble balance 0 paving the way to the
revised Sl

|

Combining 2 steps:
1. Weighing: M@ =\BAX]
2. Moving: V=

Comparing electrical and
mechanical Watt:

v M Q& = VO

/\

Josephson, QHE WW/2e, R™ h/€e?
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Impact of the revised S| on EM quantities
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Facilitating dialogue NMls and stakeholders

+ Knowledge transfer to industry making and operating
guantum standards

¢ Revised Sl support | CCEM Guidelines for Implementation
of the ‘Revised SI’

Consultative Committee for Electricity and Magnetism

Electrical Units in the New SI:
Sayiﬂg GOOd bye tO the 1990 Va|ueS https:// www.bipm.org/utils/common/pdf/CC/CCEM/ccem_guidelines_revisedSl.pd

Nick Fletcher, Gert Rietveld, James Olthoff, llya Budovsky, and Martin Milton

hiKSNJ W2dzi NI Of
¢ Future challenges workshop
¢ Supportfor CCRI
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Global comparability of measurements

¢+ Quantum standards and 1990 conventional valaEB, andK,
greatly increased EMheasurementomparabilityworldwide

+ CIPMMRA was a significant second step in enhanaiagdwide
acceptance of measuremengsults

+ Concluding step: increased MRA efficiency

BIPM provides crucial support @CEM:
on-site comparisorof quantum standards . L. -
calibration servicesfficient performance - l &ﬂiwf rl
of other comparisonge.g. capacitance) ‘T
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Summary

CCEM is continuously working on its key objectives via

+ Advancing measurement science:
I Quantum Technologies
I Bio-and nanoscience
I Applied science for societal challenges (e.g. energy)
+ Enhancing impact tesociety:
pick up new challenges, increased stakeholder interaction

+ Increaseccomparability of measurement results:
versatile quantum standards [ % I
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‘ Precise measurements and quantum electrical
effects
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