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CCM Recommendation G1 (2017)
“For a new definition of the kilogram in 2018”

Considering

= _.that most recent measurement results with relative standard uncertainty below 5 x 10-8 do not pass
the standard chi-squared test of consistency, but it is expected that the CODATA value and uncertainty for
the Planck constant will be suitable for even the most demanding applications,

requests those National Metrology Institutes having a realization of the kilogram to avail themselves of the
consensus value (as determined from the ongoing comparison) when disseminating the unit of mass
according to the new definition, until the dispersion in values becomes compatible with the individual
realization uncertainties, thus preserving the international equivalence of calibration certificates and in
accordance with the principles and agreed protocols of the CIPM Mutual Recognition Arrangement,

‘ Internationally coordinated dissemination of kg, based on consensus value
(‘international mean kilogram’)
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Consensus Value and its uncertainty

= Determination
* KCs of kg realizations takes place every 2 years (piloted by BIPM)
e CVis based on an average of the last 3 KCRVs (to ensure temporal stability)
* initial value will be based on IPK, Pilot study result (2016), KCRV of first KC

= Dissemination
* CVis maintained and disseminated by the BIPM using their Pt/Ir mass standards

= Uncertainty
e The uncertainty in the Consensus Value is 20 ug

0 Typical uncertainty of “mature” realization experiments

O Setting the expectations on future uncertainties from individual realization experiments
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Dissemination phases

i Source of Uncertainty of BIPM Role of realization Dissemination of mass from
Phase Time scale Description MMIs with realization
traceability mass calibrations experiments
experiments

Table 1: The four phases necessary for the reliable transition from the IPK to independent NMI realizations of the unit of mass



First KC of realization experiments CCM.M-K8.2019
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Pilot: BIPM

7 participants: 4 Kibble balances, 1
joule balance, 2 XRCD

Mass of travelling standards of each
participant: measured in vacuum

Measurement started in Sep./Oct.
2019 and completed in Feb. 2020

Last NMI report received May 2020
Final Report published in Oct. 2020

KCRV calculated as the weighted
mean of the participants' results
with ug (X ) = 7.5 pg



Calculation of the first Consensus Value

offset from BIPM working standards / mg

Consensus Value based on an arithmetic mean of 3 sets of data
3 data sets are linked together by BIPM Pt/Ir mass standards
CV expressed in terms of an offset from the BIPM as-maintained mass unit
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Dissemination of the Consensus Value

= no adjustment to the international mass scale needs to be made, only the
uncertainty needs to be increased

= adjustments to the CMCs of NMIs may be necessary to take into account the
increased uncertainty in the CV relative to the current uncertainty in the IPK

= draft adjustments calculated by an ad-hoc TG of the CCM WGM and circulated to
the affected NMls for approval - discussed at the coming WGM meeting

ttl BIPM

Note on the impact of the beginning of Phase 2 of the
kilogram dissemination process on BIPM mass calibrations
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Comparison of the results in 2016 and in 2019

4 NMls in both 2016 and 2019 exercises
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Realization experiments
have changed wrt BIPM
as-maintained mass unit
by -14 pg to -60 g



Next steps

Repeat the CCM.M-K8 (scheduled to take place every 2 years)

Determination of the 2" Consensus Value
* based on results of CCM Pilot Study, KCRVs of the 15t KC and of the 29 KC
* check of the temporal stability of the CV

Dissemination of the 2" Consensus Value

Iteration until the decision of the CCM to go into Phase 3

15t Consensus Value 3rd CV
[ A ) A )
IPK2014 Pilot Study2016 1st KC 2019 2nd KC 3rd KC 4th KC
L I J
Y Y
2nd cv 4th CV
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