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Motivation for EURAMET.PR-S2
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1 General information on the comparison

1.1 Under the Mutual Recognition Arrangement (MRA)1 the metrological equivalence of 

national measurement standards will be determined by a set of key comparisons (KCs) 

chosen and organised by the Consultative Committees of the CIPM working closely with the 

Regional Metrology Organisations (RMOs). This set of key comparisons has to be added by 

supplementary comparisons (SCs) organised by the RMOs.
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A little bit of organisational stuff…
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Metre
Convention

CGPM
General Conference on 
Weights and Measures

„Stareholder
meeting“

BIPM
International Bureau of 
Weights and Measures

„Officers and
Employees“

CIPM
International 

Committee for Weights 
and Measures

„Board of
directors“

Metre Convention

Treaty, signed
in 1875!!!
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As of 17 August 2016, there are 58 Member States of the BIPM, and

41 Associates of the General Conference

Metre Convention - Member states and 

associates of the BIPM
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http://www.bipm.org/en/committees/cipm/

CIPM - International Committee for 

Weights and Measures
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http://www.bipm.org/en/committees/cc/ccpr/

CCPR - Consultative Committee for 

Photometry and Radiometry 

14.03.2019GW Workshop, NIST7

23 members

Calibration and measurement capabilities



RMOs – Regional Metrology 

Organisations
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MRA – Mutual Recognition Agreement
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The CIPM Mutual Recognition Arrangement (CIPM MRA) is the framework 
through which National Metrology Institutes demonstrate the international 
equivalence of their measurement standards and the calibration and 
measurement certificates they issue. The outcomes of the Arrangement are 
the internationally recognized (peer-reviewed and approved) Calibration 
and Measurement Capabilities (CMCs) of the participating institutes. 
Approved CMCs and supporting technical data are publicly available from 
the CIPM MRA database (the KCDB).

http://kcdb.bipm.org/appendixC/default.asp
http://kcdb.bipm.org/


CMCs – Calibration and Measurement 

Capabilities
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Proof for CMCs
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• Successful participation in Key Comparisons (KCs): CCPR, RMOs 
only 6 quantities:

• Spectral Irradiance
• Spectral Responsivity
• Luminous Intensity
• Luminous Flux
• Spectral Diffuse Reflectance
• Spectral Regular Transmittance

• Successful participation in Supplementary Comparisons (SCs): 
RMOs

• Other evidence (publications etc.)

 For High Power Laser Responsivity, EURAMET decided to carry 
out a Supplementary Comparison



EURAMET.PR-S2

GW Workshop, NIST

EUROMET Comparison

Project No. 156

EUROMET.PR-S2

Responsivity of detectors for radiant power of 

lasers

Final Report

(in compliance with Draft B of “Radiant Power of High Power 

Lasers – Part 1”)
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Metrologia, 2010, 47, Tech. Suppl., 02003
EUROMET.PR-S2 Final Report, 2010, 216 pages

http://www.iopscience.iop.org/0026-1394/47/1A/02003/
http://kcdb.bipm.org/appendixB/appbresults/EUROMET.PR-S2/EUROMET.PR-S2_final_report.pdf


Motivation for EURAMET.PR-S2

GW Workshop, NIST

1 General information on the comparison

1.1 Under the Mutual Recognition Arrangement (MRA)1 the metrological equivalence of 

national measurement standards will be determined by a set of key comparisons (KCs) 

chosen and organised by the Consultative Committees of the CIPM working closely with the 

Regional Metrology Organisations (RMOs). This set of key comparisons has to be added by 

supplementary comparisons (SCs) organised by the RMOs.

1.2 At their meeting in Delft in April 12.-13. 1999, the EUROMET Photometry and Radiometry 

contact persons decided to start a supplementary comparison on radiant power of high power 

lasers (EUROMET project 156). The PTB was assigned to act as a pilot laboratory. This 

comparison was split into two parts. The first part, starting in January 2005, covers the 

following lasers, wavelengths and power levels: Laser Wavelength Power

Argon ion 514.5 nm 1 W

Nd:YAG 1064 nm 1 W

Nd:YAG 1064 nm 10 W

CO2 10.6 μm 1 W

CO2 10.6 μm 5 W

Although this SC is organized within a EUROMET project, it is a global comparison carried 

out worldwide.
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Metrologia, 2010, 47, Tech. Suppl., 02003
EUROMET.PR-S2 Final Report, 2010, 216 pages

http://www.iopscience.iop.org/0026-1394/47/1A/02003/
http://kcdb.bipm.org/appendixB/appbresults/EUROMET.PR-S2/EUROMET.PR-S2_final_report.pdf


Participants
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Participants ans Measurands
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Argon

1 W

Nd:YAG

1 W

Nd:YAG

10 W

CO2

1 W

CO2

10 W

D X X X X X

S X X X

USA X X X X X

F X X X X X

ZA X X X X X

J X X X X X

UK X X X X

ROM X X

AUS X X
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Timeline

GW Workshop, NIST

Country Receipt 
Confirmation

Damage Completion 
Confirmation

Damage/
Remarks

Record of 
exposure

Description of 
facility

Results

DE 1.1.05 No 7.2.05 No 21.2.05 21.2.05 21.2.05
SE 16.2.05 No 15.3.05 No 5.5.05 5.5.05 5.5.05
US 8.4.05 No 11.7.05 No 11.7.05 11.7.05 11.7.05
FR 19.5.05 No 6.6.05 No 13.7.05 13.7.05 13.7.05
DE 16.6.05 No 14.7.05 No 13.7.05 13.7.05 13.7.05
ZA 12.8.05 No 13.10.05 No 13.10.05 13.10.05 13.10.05

AU 24.11.05 No 30.1.06
Yes / 

Molectron - -
shift to end

NL - - - - - - withdrawn

DE 25.4.06 No 2.5.06
Molectron
repaired 3.5.06 3.5.06 3.5.06

JP 1.6.06 No 4.7.06 No 9.8.06 9.8.06 9.8.06
UK 10.7.06 No 15.8.06 No 13.11.07 13.11.07 13.11.07
RO 6.10.06 No 31.1.07 No 24.1.07 24.1.07 24.1.07
DK - - - - - - withdrawn
DE 22.1.07 No 9.2.07 No 20.2.07 20.2.07 20.2.07
AU 19.3.07 No 14.6.07 No 5.11.07 5.11.07 5.11.07
UA - - - - - - withdrawn
DE 2.7.07 No 13.9.07 No 13.9.07 13.9.07 13.9.07
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> 2.5 years of measurements, acceptance of final report: 2009-10-02 
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Method for establishing the Supplementary 

Comparison Reference Value (SCRV) and the 

Degrees of Equivalence
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Stability of transfer detectors
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Stability of transfer detectors

GW Workshop, NIST

MLC-PM10, Nd:YAG, 1 W
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Stability of transfer detectors
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OPH30-A3, Nd:YAG, 1 W

0.9930

0.9940

0.9950

0.9960

0.9970

0.9980

0.9990

1.0000

1.0010

1.0020

1.0030

1.0040

Jan 05 Jul 05 Apr 06 Jan 07 Sep 07 Mean Value

Date

R
e
la

ti
v
e
 S

p
e
c
tr

a
l 

R
e
s
p

o
n

s
iv

it
y

14.03.201920



Uncertainties – Cut-off
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Uncertainties, Weights, SCRV
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Uncertainties

GW Workshop, NIST

Ophir30 Nd:YAG 1 W Nd:YAG 10 W
-A3 urel(si) uadj(si) wi urel(si) uadj(si) wi

DE 0.13% 0.36% 0.2310 0.14% 0.38% 0.2516
SE
US 0.44% 0.44% 0.1538 0.53% 0.53% 0.1283
FR 0.44% 0.44% 0.1538 0.44% 0.44% 0.1876
ZA 2.02% 2.02% 0.0073 1.98% 1.98% 0.0092
JP 0.47% 0.47% 0.1352 0.47% 0.47% 0.1641
GB 0.43% 0.43% 0.1605 0.62% 0.62% 0.0932
RO 1.12% 1.12% 0.0236
AU 0.47% 0.47% 0.1348 0.47% 0.47% 0.1661
Median 0.45% 1.0 0.47% 1.0
Cut-off 0.36% 0.38%

Number 8 7

PM10 Nd:YAG 1 W Nd:YAG 10 W
urel(si) uadj(si) wi urel(si) uadj(si) wi

DE 0.24% 0.39% 0.2075 0.17% 0.38% 0.2423
SE
US 0.44% 0.44% 0.1592 0.53% 0.53% 0.1242
FR 0.43% 0.43% 0.1652 0.39% 0.39% 0.2268
ZA 2.01% 2.01% 0.0077 2.03% 2.03% 0.0085
JP 0.47% 0.47% 0.1387 0.47% 0.47% 0.1571
GB 0.43% 0.43% 0.1645 0.62% 0.62% 0.0915
RO 1.14% 1.14% 0.0237
AU 0.48% 0.48% 0.1335 0.48% 0.48% 0.1496
Median 0.46% 1.0 0.48% 1.0
Cut-off 0.39% 0.38%

Number 8 7
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Uncertainties
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Standard uncertainties for Ophir 30-A3 detector
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Figure 4. Relative standard uncertainties, median and cut-off for the 

Ophir 30-A3 transfer detector.
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Uncertainties

GW Workshop, NIST

Figure 5. Relative standard uncertainties, median and cut-off for the 

Molectron PM10 transfer detector.

Standard uncertainties for Molectron PM10 detector

0.00%

0.50%

1.00%

1.50%

2.00%

2.50%

3.00%

D
E S

E
U
S

FR ZA JP G
B

R
O A

U

M
ed

ia
n

C
ut

-o
ff

NMI

S
ta

n
d

a
rd

 U
n

c
e

rt
a

in
ty

Argon 1 W

Nd:YAG 1 W

Nd:YAG 10 W

CO2 1 W

CO2 5 W

14.03.201925



Weights
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Figure 6. Weights for the Ophir 30-A3 detector.
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Weights
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Figure 7. Weights for the Molectron PM10 detector.
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DoEs – Degrees of Equivalence
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Outliers
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Degrees of Equivalence
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Figure 9: Unilateral Degree of Equivalence (DoE) for each participant and 

each measurand for the Ophir transfer detector.
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Degrees of Equivalence
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Figure 11: Unilateral Degree of Equivalence (DoE) for each participant 

and each measurand for the Molectron transfer detector.
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Conclusions
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Information on EURAMET.PR-S2
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Metrologia, 2010, 47, Tech. Suppl., 02003

EUROMET.PR-S2 Final Report, 2010, 216 pages
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http://www.iopscience.iop.org/0026-1394/47/1A/02003/
http://kcdb.bipm.org/appendixB/appbresults/EUROMET.PR-S2/EUROMET.PR-S2_final_report.pdf


Thank you for your

attention!


