CCEM.RF-K10.CL and EUROMET.EM.RF-K10.CL
Key comparison CCEM.RF-K10.CL

MEASURAND : Calibration factor
TRANSFER STANDARDS : Power sensors PTB 1-3, PTB 1-3-1, PTB 2-6 and PTB 2-6-1

FREQUENCY : from 50 MHz to 26 GHz

Xi:
ui:

result of measurement carried out by laboratory i

combined standard uncertainty of x;

Power sensor PTB 1-3, relabelled as PTB 1-3-1 after repair at PTB in November 2001 (see on page 10 of the Final Report)

Frequency C—=>
Labi ﬂ 50 MHz 1 GHz 10 GHz 18 GHz 20 GHz 23 GHz 26 GHz
X u; X u; X u; X u; X u; X u; X u;

NMIJ 0.9828 | 0.0014 | 0.9720 | 0.0017 | 0.9438 | 0.0020 | 0.9352 | 0.0058 | 0.9328 | 0.0039 | 0.9262 | 0.0044 | 0.9020 | 0.0069
NRC 0.9837 | 0.0040 | 0.9763 | 0.0040 | 0.9404 | 0.0040 | 0.9378 | 0.0048 | 0.9301 | 0.0048 | 0.9284 | 0.0048 | 0.9258 | 0.0048
NIST 0.9887 | 0.0086 | 0.9741 | 0.0087 | 0.9417 | 0.0088 | 0.9290 | 0.0088 | 0.9259 | 0.0090 | 0.9225 | 0.0092 | 0.9145 | 0.0094
METAS 0.9810 | 0.0060 | 0.9720 | 0.0070 | 0.9410 | 0.0100 | 0.9280 | 0.0100 | 0.9290 | 0.0110 | 0.9280 | 0.0110 | 0.9090 | 0.0120
CSIR-NML 0.9920 | 0.0070 | 0.9780 | 0.0080 | 0.9460 | 0.0110 | 0.9280 | 0.0130 | 0.9320 | 0.0150 | 0.9310 | 0.0160 | 0.9250 | 0.0190
PTB 0.9877 | 0.0020 | 0.9741 | 0.0025 | 0.9428 | 0.0040 | 0.9304 | 0.0050 | 0.9263 | 0.0055 | 0.9251 | 0.0065 | 0.9227 | 0.0085
NMIA 0.9880 | 0.0020 | 0.9760 | 0.0025 | 0.9420 | 0.0047 | 0.9330 | 0.0063 | 0.9320 | 0.0093 | 0.9270 | 0.0092 | 0.9200 | 0.0091
NPL 0.9857 | 0.0015 | 0.9740 | 0.0030 | 0.9390 | 0.0044 | 0.9290 | 0.0055 | 0.9310 | 0.0055 | 0.9310 | 0.0066 | 0.9270 | 0.0077
MIRS/SIQ 0.9890 | 0.0030 | 0.9750 | 0.0030 | 0.9380 | 0.0070 | 0.9370 | 0.0080 | 0.9300 | 0.0080 | 0.9260 | 0.0080 | 0.9190 | 0.0080
INRIM 0.9895 | 0.0052 | 0.9817 | 0.0063 | 0.9344 | 0.0135 | 0.9273 | 0.0138 | 0.9192 | 0.0131 | 0.9115 | 0.0190 | 0.9003 | 0.0187
VNIIFTRI - - 0.9800 | 0.0030 | 0.9610 | 0.0060 | 0.9110 | 0.0070 | 0.9080 | 0.0110 | 0.9180 | 0.0120 | 0.9240 | 0.0140
PTB 0.9897 | 0.0020 | 0.9821 | 0.0025 | 0.9362 | 0.0040 | 0.8982 | 0.0050 | 0.8814 | 0.0055 | 0.8578 | 0.0065 | 0.8580 | 0.0085
SPRING Singapore 0.9936 | 0.0067 | 0.9821 | 0.0067 | 0.9384 | 0.0074 | 0.8933 | 0.0098 | 0.8840 | 0.0099 | 0.8590 | 0.0130 | 0.8583 | 0.0084

Laboratory having reported results for transfer standard PTB 1-3-1
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Key comparison CCEM.RF-K10.CL

Power sensor PTB 2-6, relabelled as PTB 2-6-1 after repair at PTB in November 2001 (see on page 10 of the Final Report)

Frequency —>

Lab i ﬂ 50 MHz 1 GHz 10 GHz 18 GHz 20 GHz 23 GHz 26 GHz
X i u; X i u; X i u; X i u; X i u; X i u; X i u;
NMIJ 0.9845 | 0.0014 | 0.9764 | 0.0017 | 0.9402 | 0.0019 | 0.9092 | 0.0038 | 0.8973 | 0.0047 | 0.8784 | 0.0044 | 0.8686 | 0.0075
NRC - - - - - - - - - - - - - -
NIST 0.9910 | 0.0086 | 0.9784 | 0.0087 | 0.9406 | 0.0088 | 0.9074 | 0.0088 | 0.8952 | 0.0090 | 0.8779 | 0.0092 | 0.8778 | 0.0095
METAS 0.9850 | 0.0060 | 0.9770 | 0.0070 | 0.9390 | 0.0100 | 0.9060 | 0.0100 | 0.9000 | 0.0110 | 0.8820 | 0.0100 | 0.8700 | 0.0120
CSIR-NML 0.9930 | 0.0070 | 0.9820 | 0.0080 | 0.9430 | 0.0110 | 0.9030 | 0.0130 | 0.9010 | 0.0150 | 0.8820 | 0.0160 | 0.8810 | 0.0190
PTB 0.9889 | 0.0020 | 0.9784 | 0.0025 | 0.9376 | 0.0040 | 0.9048 | 0.0050 | 0.8904 | 0.0055 | 0.8769 | 0.0065 | 0.8805 | 0.0085
NMIA 0.9900 | 0.0020 | 0.9810 | 0.0025 | 0.9400 | 0.0047 | 0.9110 | 0.0063 | 0.9000 | 0.0093 | 0.8810 | 0.0092 | 0.8830 | 0.0093
NPL 0.9872 | 0.0017 | 0.9780 | 0.0032 | 0.9360 | 0.0045 | 0.9070 | 0.0055 | 0.8970 | 0.0056 | 0.8840 | 0.0067 | 0.8890 | 0.0077
MIRS/SIQ 0.9910 | 0.0030 | 0.9790 | 0.0030 | 0.9310 | 0.0070 | 0.9110 | 0.0080 | 0.9020 | 0.0080 | 0.8800 | 0.0080 | 0.8790 | 0.0080
INRIM 0.9951 | 0.0058 | 0.9857 | 0.0058 | 0.9335 | 0.0153 | 0.9231 | 0.0146 | 0.9000 | 0.0145 | 0.9013 | 0.0207 | 0.9032 | 0.0206
VNIIFTRI - - 0.9850 | 0.0060 | 0.9590 | 0.0100 | 0.8850 | 0.0120 | 0.8710 | 0.0220 | 0.8710 | 0.0290 | 0.8950 | 0.0150
PTB 0.9883 | 0.0020 | 0.9780 | 0.0025 | 0.9402 | 0.0040 | 0.9104 | 0.0050 | 0.9075 | 0.0055 | 0.8857 | 0.0065 | 0.8905 | 0.0085
SPRING Singapore | 0.9892 | 0.0067 | 0.9775 | 0.0067 | 0.9404 | 0.0071 | 0.9071 | 0.0100 | 0.9044 | 0.0103 | 0.8866 | 0.0134 | 0.8945 | 0.0088
Laboratory having reported results for transfer standard PTB 2-6-1

Lab i Date of Lab i Date of

ﬂ measurement ﬂ measurement
NMIJ Jul - Aug 2000 NPL Apr - May 2001
NRC Aug - Sep 2000 MIRS/SIQ May - Jun 2001
NIST Oct - Nov 2000 INRIM Jun - Jul 2001
METAS Nov - Dec 2000 VNIIFTRI Sep - Oct 2001
CSIR-NML Dec 2000 - Jan 2001 PTB Nov 2001
PTB Feb 2001 SPRING Singapore Dec 2001 - Jan 2002
NMIA Mar - Apr 2001
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Key comparison EUROMET.EM.RF-K10.CL

MEASURAND : Calibration factor
TRANSFER STANDARD : Power sensor PTB 1-03-2

FREQUENCY : from 50 MHz to 26 GHz

Xi-EUR result of measurement carried out by laboratory i participant in EUROMET.EM.RF-K10.CL
U .EuRr: combined standard uncertainty of X;. gyr
Frequency C—

Lab i ﬂ 50 MHz 1 GHz 10 GHz 18 GHz 20 GHz 23 GHz 26 GHz

Xieur | Uieur | Xieur | Uieur | Xieur | Uieur | Xieur | Uieur | Xieur | Uieur | Xieur | Uieur | Xi-eur | Ui-eur
EIM 0.9880 | 0.0070 | 0.9840 | 0.0080 | 0.9440 | 0.0100 | 0.9440 | 0.0140 | 0.9060 | 0.0130 | 0.9310 | 0.0140 | 0.9140 | 0.0150
SP 0.9900 | 0.0029 | 0.9830 | 0.0032 | 0.9560 | 0.0048 | 0.9400 | 0.0066 | 0.9420 | 0.0066 | 0.9370 | 0.0080 | 0.9420 | 0.0104
NPL 0.9912 | 0.0012 | 0.9823 | 0.0030 | 0.9532 | 0.0044 | 0.9426 | 0.0053 | 0.9385 | 0.0053 | 0.9387 | 0.0064 | 0.9386 | 0.0075
AREPA 0.9990 | 0.0040 | 0.9910 | 0.0040 | 0.9620 | 0.0080 | 0.9520 | 0.0110 | 0.9540 | 0.0140 | 0.9510 | 0.0170 | 0.9440 | 0.0170
NMi-VSL 0.9764 | 0.0038 | 0.9679 | 0.0051 | 0.9454 | 0.0070 | 0.9340 | 0.0086 | 0.9329 | 0.0086 | 0.9271 | 0.0087 | 0.9268 | 0.0097
LNE - - - - - - - - - - - - - -
UME - - - - - - - - - - - - - -
PTB 0.9917 | 0.0020 | 0.9832 | 0.0025 | 0.9601 | 0.0040 | 0.9484 | 0.0050 | 0.9418 | 0.0055 | 0.9440 | 0.0065 | 0.9366 | 0.0085
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Key comparison EUROMET.EM.RF-K10.CL

TRANSFER STANDARD : Power sensor PTB 2-06-2

Frequency —>

Lab i ﬂ 50 MHz 1 GHz 10 GHz 18 GHz 20 GHz 23 GHz 26 GHz
Xi.eurR | Uieur | Xi-eur | Uieur | Xi.eur | Uieur | Xi-eur | Uieur | Xi-eur | Uieur | Xi-eur | Uieur | Xi.eur | Ui-Eur
EIM - - - - - - - - - - - - -
SP 0.9870 | 0.0029 | 0.9790 | 0.0032 | 0.9370 | 0.0047 | 0.9040 | 0.0066 | 0.8970 | 0.0066 | 0.8740 | 0.0080 | 0.8820 | 0.0105
NPL 0.9880 | 0.0012 | 0.9777 | 0.0030 | 0.9341 | 0.0044 | 0.9053 | 0.0054 | 0.8944 | 0.0055 | 0.8748 | 0.0066 | 0.8783 | 0.0077
AREPA 0.9940 | 0.0040 | 0.9850 | 0.0040 | 0.9420 | 0.0070 | 0.9180 | 0.0110 | 0.9090 | 0.0130 | 0.8850 | 0.0150 | 0.8800 | 0.0170
NMi-VSL 0.9807 | 0.0038 | 0.9708 | 0.0051 | 0.9314 | 0.0069 | 0.9091 | 0.0083 | 0.8962 | 0.0083 | 0.8729 | 0.0082 | 0.8696 | 0.0091
LNE 0.9852 | 0.0023 | 0.9761 | 0.0062 | 0.9494 | 0.0085 | 0.9167 | 0.0119 | 0.9022 | 0.0128 | 0.8918 | 0.0107 | 0.8837 | 0.0101
UME 0.9922 | 0.0028 | 0.9820 | 0.0027 | 0.9508 | 0.0039 | 0.9233 | 0.0082 | 0.9140 | 0.0083 | 0.9002 | 0.0110 | 0.9037 | 0.0181
PTB 0.9884 | 0.0020 | 0.9782 | 0.0025 | 0.9388 | 0.0080 | 0.9156 | 0.0050 | 0.8998 | 0.0055 | 0.8783 | 0.0065 | 0.8767 | 0.0085
Labi Date of
ﬂ measurement
EIM May 2002
SP Jun 2002
NPL Jul - Aug 2002
AREPA Aug - Sep 2002
NMi-VSL Sep - Oct 2002
LNE Nov 2002
UME Feb - Mar 2003
Mar - Apr 2002
Dec 2002 - Jan 2003
PTB Apr 2003
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Key comparison CCEM.RF-K10.CL

MEASURAND : Calibration factor
TRANSFER STANDARDS : Power sensors PTB 1-3, PTB 1-3-1, PTB 2-6 and PTB 2-6-1

The computation of the key comparison reference values, x g, and of their uncertainties, u g, is explained in Section 6.2 of the Final
Report (pages 14 and 15).

For each frequency and each of the transfer standards PTB 1-3 and PTB 2-6, x g is computed as the unweighted arithmetic mean of the
participants' results obtained using independant primary power standards with outliers excluded. Its standard uncertainty, u g, is the
standard deviation of the mean.

For each frequency and each of the repaired transfer standards PTB 1-3-1 and PTB 2-6-1, x g is computed using the common
measurements carried out by PTB (see on page 15 of the Final Report). Its standard uncertainty, u g, is assumed to be equal to the
standard uncertainty obtained with the transfer standard before repair.

Transfer standard Transfer standard Transfer standard Transfer standard
Frequency ﬂ PTB 1-3 PTB 2-6 PTB 1-3-1 PTB 2-6-1
XR Ur XR Ur XR Ur XR Ur

50 MHz 0.9866 0.0010 0.9895 0.0019 0.9895 0.0010 0.9881 0.0019
1 GHz 0.9760 0.0012 0.9804 0.0015 0.9841 0.0012 0.9800 0.0015
10 GHz 0.9416 0.0007 0.9380 0.0012 0.9358 0.0007 0.9398 0.0012
18 GHz 0.9317 0.0014 0.9079 0.0010 0.9004 0.0014 0.9126 0.0010
20 GHz 0.9276 0.0020 0.8960 0.0016 0.8849 0.0020 0.9110 0.0016
23 GHz 0.9252 0.0019 0.8776 0.0021 0.8582 0.0019 0.8861 0.0021
26 GHz 0.9228 0.0022 0.8857 0.0051 0.8607 0.0022 0.8932 0.0051

The degree of equivalence of laboratory i with respect to the key comparison reference value is given by two terms, both expressed in

10% D; =x, - xr and its expanded uncertainty U, (k =2),U; = 2(u,;? +ug)*%

The degree of equivalence between two laboratories i and j is given by two terms, both expressed in 10 :

Dj =(D; -Dj) and its expanded uncertainty U (k =2), U;; = 2(ui2 + ujz)”z.
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Linking EUROMET.EM.RF-K10.CL to CCEM.RF-K10.CL

The laboratories that are participants in both comparisons (PTB and NPL) are used for linking the results obtained
in EUROMET.EM.RF-K10.CL to the results obtained in CCEM.RF-K10.CL. The linking process is explained in section 6.2
of the EUROMET.EM.RF-K10.CL Final Report.

For each transfer standard and a given frequency the degree of equivalence of each laboratory participant

in EUROMET.EM.RF-K10.CL with respect to the key comparison reference value is given by a pair of terms both express in 107>
D; and its expanded uncertainty (k =2), U;

The degree of equivalence is computed as explained in section 6.3 of the EUROMET.EM.RF-K10.CL Final Report.

For each transfer standard and a given frequency, the degree of equivalence between two laboratories i and j is given by
a pair of terms: D; and its expanded uncertainty (k = 2), U;; both express in 107
The pair-wise degrees of equivalence are computed only between two laboratories participants in EUROMET.EM.RF-K10.CL.

It follows that the Matrices of equivalence and the Graphs of equivalence obtained for CCEM.RF-K10.CL are extended with
results obtained in EUROMET.EM.RF-K10.CL.
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CCEM.RF-K10.CL and EUROMET.EM.RF-K10.CL

MEASURAND : Calibration factor

TRANSFER STANDARDS : Power sensors PTB 1-3, PTB 1-3-1 for CCEM.RF-K10.CL and PTB 1-03-2 for EUROMET.EM.RF-K10.CL

Matrix of equivalence FREQUENCY : 50 MHz
Labj —>
Lab i NMIJ NRC NIST METAS CSIR-NML PTB NMIA NPL
ﬂ D, U, D; U D; U D; U D; U D; U D; U D; U D; U

/10° /10° /10° /10%]|/10°® /10%|/20° /10%|/10°® /120°)|/20® /10%)/120° /120°)/10°® /10@%|/120° /10°
NMIJ 38 | 34 09 | 85 | 59 | 174 | 18 | 123 ]| -92 | 143 ]| -49 | 49 | 52| 49 | 29 | 41
NRC 29 | 82 09 [ 85 50 | 190 27 [ 144] 83 | 161 | 40| 89 | 43| 89 | 20 | 85
NIST 21 | 17.3 59 [ 174 | 50 | 19.0 77 [ 220] 33| 222 | 10 [ 177 ]| 07 | 277 | 30 | 175
METAS 56 | 12.2 -18 | 123 | 27 | 144 | -77 | 210 -120( 184 | 67 | 126 | -70 | 126 | -47 | 124
CSIR-NML 54 | 14.1 92 [ 143] 83 | 161 | 33 | 222 | 110 | 184 43 | 146 | 40 | 146 | 63 | 143
PTB 1.1 45 49 | 49 | 40 | 89 | .10 | 177 ]| 67 | 126 | -43 | 146 03| 57 | 20 5.0
NMIA 1.4 4.5 52 [ 49 | 43 | 89 | 07| 177 70 | 126 | 40 | 146 | 03 | 57 2.3 5.0
NPL 09 | 36 29 [ 41 | 20 | 85 | 30 | 175 47 | 124 ] 63 | 143 ] 20| 50 | -23 | 5.0
MIRS/SIQ 2.4 6.3 62 | 66 | 53 | 00| 03 [ 182 80 | 134 | 30 | 152 | 13 | 7.2 10 | 72 | 33 6.7
INRIM 29 | 106 67 [ 108 58 | 131 | 08 [ 201 ]| 85 | 159 | 25 | 174 | 18 | 122 | 15 | 122 | 38 | 108
SPRING 41 | 135 79 [ 137 70 [ 156 | 20 [ 218 97 | 180 -3 | 194 | 30 [ 240 | 27 | 140 | 50 [ 137
EIM 41 | 14.0
SP 21 | 58
NPL -1.0 2.4 Not computed
AREPA 6.9 8.0
PTB 04 | 40

The BIPM key comparison database, June 2007
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MEASURAND : Calibration factor

TRANSFER STANDARDS : Power sensors PTB 1-3, PTB 1-3-1 for CCEM.RF-K10.CL and PTB 1-03-2 for EUROMET.EM.RF-K10.CL

Matrix of equivalence

FREQUENCY : 50 MHz

(Continued)

Lab j —

Lab i MIRS/SIQ INRIM SPRING

/10° /10° /10° /10°]/10° /10°)|/10° /10°
NMIJ -38 | 3.4 62 | 66 | -6.7 | 108 | -7.9 | 13.7
NRC 29 | 82 53 [ 100 58 | 131 ] -70 | 156
NIST 21 | 17.3 03 [ 182 ] -08 [ 201 ] 20 [ 218
METAS 56 | 12.2 80 [ 134 ] 85 | 159 | 9.7 | 18.0
CSIR-NML 54 | 14.1 30 [ 152 | 25 [ 174 | 13 | 194
PTB 1.1 4.5 13 [ 72 | a8 121 ] 30 | 140
NMIA 1.4 4.5 10 [ 72 | ;a5 | 121 ] 27 | 140
NPL 09 | 36 33| 67 | 38| 108 50 | 137
MIRS/SIQ 2.4 6.3 05 [ 120 | -1.7 | 147
INRIM 29 | 106 05 [ 12.0 -1.2 | 17.0
SPRING 41 | 135 1.7 [ 147 ] 12 | 170
EIM 4.1 | 14.0
SP 21 | 58
NPL -1.0 2.4 Not computed
AREPA 6.9 8.0
PTB 04 | 4.0

The BIPM key comparison database, June 2007

Laboratory having used the repaired transfer standard PTB 1-3-1

EIM SP NPL AREPA PTB
/10° /10° | /10° /120°)/20° /10°)|/10° /10°]/10° /10°
Not computed

20 [ 152 ] 31 ] 142 ]-110[ 161 ]| -3.7 | 146
20 | 15.2 11 [ 63 ] 90 ] 99 | -1.7 | 7.0
31 | 142 ] 11 | 63 79 [ 84 | -06 [ 47
110 [ 161 ] 90 [ 99 | 79 | 84 7.3 8.9
37 | 146 ]| 1.7 [ 70 | 06 | 47 | -73 | 89
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CCEM.RF-K10.CL and EUROMET.EM.RF-K10.CL Calibration factor, frequency: 50 MHz,
Transfer standard: PTB 1- 3
Degrees of equivalence [ D; and its expanded uncertainty (k =2), U;]
25
20 + _ -
15 4 T
10 - -
o T A
— 5 - 2
~ . 4 -
i 7 | T |
X 0 T
1
) | LD to 1 I
X 5 | : T
[ 1 1
0O -10 - 1
-15 A 1
-20
-25
2 ) = &) - m < — o s @) S o — < m
2 Z 2 = = Y = Z % z Z m ? = E Y
= (071) o - 5 <
O =
Open symbols represent values from laboratories in Associate States and Economies of the CGPM
Blue triangles: participants in EUROMET.EM.RF-K10.CL
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CCEM.RF-K10.CL and EUROMET.EM.RF-K10.CL

MEASURAND : Calibration factor
TRANSFER STANDARDS : Power sensors PTB 1-3, PTB 1-3-1 for CCEM.RF-K10.CL and PTB 1-03-2 for EUROMET.EM.RF-K10.CL

Matrix of equivalence

FREQUENCY : 1 GHz

Labj —>
Labi NMIJ NRC NIST METAS CSIR-NML PTB NMIA NPL MIRS/SIQ
ﬂ D, U, Dy U; | Dy u;|D; U;|lD; uyU;|D; wuU; Dy U;|D;y U;|D; U; | Dy Uy
/10° /107 /10° /10°|/10° /10%|/10° /10%)/10° /10°|/20® /10°)/20° /10°|/20° /10%|/10° /10%)/10° /107
NMIJ -4.0 4.2 -4.3 | 8.7 -2.1 17.7 0.0 1441 -6.0 1641 -2.1 6.0 -4.0 6.0 -2.0 6.9 -3.0 6.9
NRC 0.3 8.4 4.3 8.7 22 | 192 | 43 [ 161 )| -1.7 | 179 ] 2.2 9.4 0.3 9.4 23 | 100] 13 | 10.0
NIST -1.9 17.6 2.1 177 | -2.2 19.2 2.1 22.3 ] -39 | 236 0.0 1811 -1.9 18.1 0.1 184 1 -0.9 18.4
METAS -4.0 | 14.2 00 | 144 ] -43 | 16.1 | -2.1 | 22.3 -60 | 21.3] -21 [ 149 ]| 40 | 149 ] -2.0 | 152 ] -3.0 | 15.2
CSIR-NML 2.0 16.2 6.0 16.4 1.7 17.9 3.9 23.6 6.0 21.3 3.9 16.8 2.0 16.8 4.0 17.1 3.0 17.1
PTB -1.9 5.5 2.1 6.0 -2.2 9.4 0.0 18.1 2.1 149 | -3.9 16.8 -1.9 7.1 0.1 7.8 -0.9 7.8
NMIA 0.0 55 4.0 6.0 -0.3 9.4 1.9 18.1 4.0 1491 -2.0 16.8 1.9 7.1 2.0 7.8 1.0 7.8
NPL -2.0 6.5 2.0 6.9 -2.3 100 | -0.1 18.4 2.0 152 | 4.0 171 ] -0.1 7.8 -2.0 7.8 -1.0 8.5
MIRS/SIQ -1.0 6.5 3.0 6.9 -1.3 10.0 0.9 18.4 3.0 15.2 1 -3.0 17.1 0.9 7.8 -1.0 7.8 1.0 8.5
INRIM 5.7 12.8 9.7 13.1 54 14.9 7.6 21.5 9.7 18.8 3.7 20.4 7.6 13.6 5.7 13.6 7.7 14.0 6.7 14.0
VNIIFTRI 4.0 6.5 8.0 6.9 3.7 10.0 5.9 18.4 8.0 15.2 2.0 17.1 5.9 7.8 4.0 7.8 6.0 8.5 5.0 8.5
SPRING -2.0 | 13.6 20 | 138 )| 23 [ 156 | -0.1 | 220 | 2.0 | 194 ] -40 | 209 | -0.1 | 143 ]| -20 | 143 ] 0.0 | 147 ] -1.0 | 147
EIM -0.9 | 16.0
SP -1.9 6.4
NPL -2.6 6.0 Not computed
AREPA 6.1 8.0
PTB -1.7 5.0
Laboratory having used the repaired transfer standard PTB 1-3-1
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MEASURAND : Calibration factor
TRANSFER STANDARDS : Power sensors PTB 1-3, PTB 1-3-1 for CCEM.RF-K10.CL and PTB 1-03-2 for EUROMET.EM.RF-K10.CL

Matrix of equivalence

FREQUENCY : 1 GHz

(continued)

Labj —>

Lab i INRIM VNIIFTRI SPRING EIM SP NPL AREPA PTB

ﬂ D, U, D; U D; U D; U D; U D; U D; U D; U D; U

/10° /10° /10° /10°]/10° /10%)/10° /10° /10° 710°]/10°® /10°%)|/10° /10°|/10° /10°)/10° /10°

NMIJ -40 | 4.2 97 | 131] -80 | 69 | -2.0 | 13.8
NRC 03 | 84 54 | 149 -37 [ 100 23 | 156
NIST -1.9 | 176 76 | 225 | 59 [ 184 | 0.1 | 22.0
METAS 4.0 | 142 97 | 188 -80 | 152 | 2.0 | 194
CSIR-NML | 20 | 16.2 37 | 204 ] 20 [ 171 | 40 | 209
PTB -19 | 55 76 | 136 | 59 | 78 | 0.1 | 143 Not computed
NMIA 00 | 55 57 | 136 | 40| 78 | 20 | 143
NPL 20 | 65 77 | 140 60| 85 | 00 | 147
MIRS/SIQ | -10 [ 65 67 | 140| 50 [ 85 | 1.0 | 147
INRIM 57 | 128 17 | 140 7.7 | 184
VNIIFTRI 40 | 65 -1.7 | 14.0 6.0 | 14.7
SPRING 2.0 | 136 7.7 | 184 ] 6.0 [ 147
EIM -0.9 | 16.0 1.0 | 172 1.7 [ 172 ] -70 | 179 0.8 | 168
SP -19 | 6.4 -1.0 | 17.2 07 | 88 ] 80 [ 102] -02] 81
NPL 26 | 6.0 Not computed 17 [ 171 ] 07 ] 88 87 [ 100] 09 | 7.8
AREPA 6.1 | 8.0 70 | 179 80 | 102 87 [ 10.0 78 | 9.4
PTB -1.7 | 5.0 08 [ 168 02 [ 81 | 09 | 78 | -78 ] 9.4

Laboratory having used the repaired transfer standard PTB 1-3-1
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CCEM.RF-K10.CL and EUROMET.EM.RF-K10.CL Calibration factor, frequency: 1 GHz,
Transfer standard: PTB 1- 3
Degrees of equivalence [ D; and its expanded uncertainty (k =2), U;]
25
20 ~
T -t I b
10 T ey r- - - - - ‘-- - - - - - - - |- - - - - _____ Y _____
8 5, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ",,,,,,,,,,,:1,,,,! ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, L S
—~ - T 2 T _
X 0 T * * i
't L 2 L 2 ¢ L L 2 A )\ +
E 5 T 1
[ 1 1 1
D _10 |
15 - - 1
20+ ]
-25
o) ) = %) < m < — o s T O s o — < oM
0 < S F a = = = a a |—
: £ 2 § = & & 2z @2 ¢ [ £ 8 % =z § &
= x [i4 - z 5 <
8 = >
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CCEM.RF-K10.CL and EUROMET.EM.RF-K10.CL

MEASURAND : Calibration factor
TRANSFER STANDARDS : Power sensors PTB 1-3, PTB 1-3-1 for CCEM.RF-K10.CL and PTB 1-03-2 for EUROMET.EM.RF-K10.CL

Matrix of equivalence

FREQUENCY : 10 GHz

Labj —>
Labi NMIJ NRC NIST METAS CSIR-NML PTB NMIA NPL MIRS/SIQ
ﬂ D, U, Dy U; | Dy uU;|D; U;|D; uyU;|D; uU; Dy U;|D;y U;|D; U; | Dy Uy

/10° /107 /10° /10°|/10° /10%|/10° /10%)/10° /10°|/20® /10°)/20° /10°|/20° /10%|/10° /10°)/10° /107
NMIJ 2.2 4.2 3.4 | 8.9 2.1 18.0 2.8 204 | -2.2 22.4 1.0 8.9 1.8 10.2 4.8 9.7 5.8 14.6
NRC -1.2 8.1 -3.4 8.9 -1.3 19.3 ] -0.6 215 ] -5.6 234 ] -24 11.3 ]| -1.6 12.3 1.4 11.9 2.4 16.1
NIST 0.1 17.7 -2.1 18.0 1.3 19.3 0.7 26.6 | -4.3 282 | -1.1 19.3 1 -0.3 20.0 2.7 19.7 3.7 22.5
METAS -0.6 | 20.0 -28 | 204 ] 06 [ 215 ] -0.7 | 26.6 -50 | 29.7] -8 [ 215 ] -1.0 | 221 ] 2.0 | 21.9] 3.0 | 244
CSIR-NML 4.4 22.0 2.2 22.4 5.6 23.4 4.3 28.2 5.0 29.7 3.2 23.4 4.0 23.9 7.0 23.7 8.0 26.1
PTB 1.2 8.1 -1.0 8.9 24 | 1123 11 | 193] 18 [ 215 -3.2 | 234 08 | 123 ] 38 | 119 ]| 48 | 16.1
NMIA 0.4 9.5 -1.8 10.2 1.6 12.3 0.3 20.0 1.0 221 | 4.0 239 | -0.8 12.3 3.0 12.9 4.0 16.9
NPL -2.6 8.9 -4.8 9.7 -14 | 119 -27 [ 197 | -20 | 219 ]| -70 | 23.7] -3.8 | 11.9 | -3.0 | 12.9 1.0 | 165
MIRS/SIQ -3.6 14.1 -5.8 1461 -24 16.1 | -3.7 225 | -3.0 244 | -80 | 26.1 | -4.8 16.1 ] -4.0 1691 -1.0 16.5
INRIM -7.2 | 27.0 94 | 273] 60 [ 282 | -73 | 322 | 6.6 | 336 ] -116| 348 | -84 [ 282 ]| -76 | 286 | -46 | 284 ]| -3.6 | 30.4
VNIIFTRI 194 | 12.1 172 | 126 ]| 20.6 | 144 ] 19.3 | 21.3 ] 20.0 | 23.3 | 15.0 | 25.1 ]| 182 | 144 | 19.0 | 152 | 220 | 149 | 23.0 | 184
SPRING 26 | 149 04 | 153] 38 | 168 | 25 [ 23.0] 32 | 249 -18 | 265 ] 14 | 168 22 | 175]| 52 | 172 | 6.2 | 204
EIM -13.6 | 20.0
SP -1.6 9.6
NPL -4.3 8.8 Not computed
AREPA 4.4 16.0
PTB 2.5 8.0

Laboratory having used the repaired transfer standard PTB 1-3-1
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MEASURAND : Calibration factor
TRANSFER STANDARDS : Power sensors PTB 1-3, PTB 1-3-1 for CCEM.RF-K10.CL and PTB 1-03-2 for EUROMET.EM.RF-K10.CL

Matrix of equivalence

FREQUENCY : 10 GHz

(continued)

Labj —
Lab i INRIM VNIIFTRI SPRING
ﬂ D, U, D; U; D; U; D; U;
/10° /10° /10° /10°%|/10° /10°|/10° /10°
NMI1J 2.2 4.2 94 | 273 ] -172| 126 ]| -04 | 153
NRC 1.2 | 8.1 6.0 | 282 | -206| 144 ]| -3.8 | 16.8
NIST 01 | 17.7 73 | 322 |-193| 213 | -25 | 23.0
METAS -0.6 | 20.0 6.6 | 336 | -20.0 | 23.3 | -3.2 | 249
CSIR-NML 4.4 | 22.0 11.6 | 348 | -150| 25.1 ] 1.8 | 26.5
PTB 1.2 8.1 84 | 282 ]-182| 144 ]| -1.4 | 16.8
NMIA 0.4 9.5 76 | 286 | -19.0| 152 | -2.2 | 175
NPL -26 | 89 46 | 284 | -220| 149 | -5.2 | 17.2
MIRS/SIQ -3.6 | 141 3.6 | 304 ]| -23.0| 184 | -6.2 | 20.4
INRIM -7.2 | 27.0 -26.6 | 295 | -9.8 | 30.8
VNIIFTRI 19.4 | 121 26.6 | 29.5 16.8 | 19.1
SPRING 2.6 | 14.9 9.8 | 30.8 | -16.8 | 19.1
EIM -13.6 | 20.0
SP -1.6 | 9.6
NPL -4.3 8.8 Not computed
AREPA 4.4 | 16.0
PTB 2.5 8.0

Laboratory having used the repaired transfer standard PTB 1-3-1

The BIPM key comparison database, June 2007

EIM SP NPL AREPA PTB
/10° /10%]/10® /10%)|/10° /10°)|/10° /10°)/10° /10°
Not computed

-12.0] 222 | 93 | 219 -180] 256 | -16.1 | 215
120 | 22.2 27 [ 130 60 | 187 -41 | 125
93 [ 2129 27 [ 130 87 | 183 68 | 11.9
180 256 | 60 [ 187 87 | 183 19 | 179
161 | 215 41 [ 125] 68 [ 119 -19 [ 17.9
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CCEM.RF-K10.CL and EUROMET.EM-RF-K10.CL Calibration factor, frequency: 10 GHz,

Degrees of equivalence [ D; and its expanded uncertainty (k =2), U;]

Transfer standard: PTB 1- 3
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Open symbols represent values from laboratories in Associate States and Economies of the CGPM
Blue triangles: participants in EUROMET.EM.RF-K10.CL
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CCEM.RF-K10.CL and EUROMET.EM.RF-K10.CL

MEASURAND : Calibration factor
TRANSFER STANDARDS : Power sensors PTB 1-3, PTB 1-3-1 for CCEM.RF-K10.CL and PTB 1-03-2 for EUROMET.EM.RF-K10.CL

Matrix of equivalence FREQUENCY : 18 GHz
Labj —>
Labi NMIJ NRC NIST METAS CSIR-NML PTB NMIA NPL MIRS/SIQ
ﬂ D, U, D, u;|pb; u;,|lDp;, wuv;|D;y wU;|D; U;|D;y uU;|D; U;|lD; uU;|D; Uy

/10° /107 /10% /10°|/10° /10%|/10° /10%)/10° /20°)|/10% /10°|/20° /10°)|/10° /10%)/10° /10°|/10% /10°
NMIJ 3.5 11.9 -2.6 | 15.1 6.2 21.1 7.2 23.1 7.2 28.5 4.8 15.3 2.2 17.1 6.2 16,0 ] -1.8 | 19.8
NRC 6.1 10.0 2.6 15.1 8.8 20.0 9.8 22.2 9.8 27.7 7.4 13.9 4.8 15.8 8.8 14.6 0.8 18.7
NIST -2.7 17.8 -6.2 | 21.1] -88 | 20.0 1.0 26.6 1.0 314 | -1.4 | 202 | -40 | 21.6 0.0 20.8 | -8.0 | 23.8
METAS -3.7 | 20.2 -7.2 | 231 ]| -98 | 222 ] -1.0 | 26.6 00 | 328] 24 | 224 ]| 50 | 236 ] -1.0 | 228 | -9.0 | 25.6
CSIR-NML -3.7 | 26.2 -7.2 | 285 -98 | 277 ] -1.0 | 314 0.0 32.8 24 1 279 -50 ] 2891 -1.0 | 28.2 ] -9.0 | 30.5
PTB -1.3 | 104 -48 | 153 -74 | 139 1.4 20.2 2.4 22.4 2.4 27.9 -2.6 | 16.1 1.4 149 | -6.6 | 18.9
NMIA 1.3 12.9 -2.2 1711 -48 | 15.8 4.0 21.6 5.0 23.6 5.0 28.9 2.6 16.1 4.0 1671 40 | 204
NPL -2.7 11.4 -6.2 16.0 | -88 | 14.6 0.0 20.8 1.0 22.8 1.0 2821 -14 | 149 ] -40 | 16.7 -8.0 | 194
MIRS/SIQ 5.3 16.2 1.8 1981 -0.8 | 18.7 8.0 23.8 9.0 25.6 9.0 30.5 6.6 18.9 4.0 20.4 8.0 194
INRIM 4.4 | 27.7 -79 | 2991 -105(| 292} -1.7 | 327 -07 | 341 | -0.7 | 379 ] -31 | 294 | -57 | 303 ] -1.7 | 29.7 ] -9.7 | 31.9
VNIIFTRI -20.7 | 14.3 -24.2| 1821 -26.8| 170 ] -180 | 225 | -17.0| 244 | -17.0| 295 ] -194 | 17.2 | -22.0| 188 | -18.0 | 17.8 | -26.0 | 21.3
SPRING -7.1 | 19.8 -106 | 22.8 | -13.2| 218 | 44 | 263 ]| -34 | 280 | -34 | 326 | -58 [ 220 | -84 | 233 | -44 | 225 | -12.4| 253
EIM -3.5 | 28.0
SP -7.5 | 13.2
NPL -4.9 | 10.6 Not computed
AREPA 4.5 11.0
PTB 0.9 | 10.0

Laboratory having used the repaired transfer standard PTB 1-3-1
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MEASURAND : Calibration factor
TRANSFER STANDARDS : Power sensors PTB 1-3, PTB 1-3-1 for CCEM.RF-K10.CL and PTB 1-03-2 for EUROMET.EM.RF-K10.CL

Matrix of equivalence

FREQUENCY : 18 GHz

(continued)

Labj =—>
Lab i INRIM VNIIFTRI SPRING
ﬂ D, U, D;; U; D;; U; D;; U;
/10° /10° /10° /10°|/10° /10°|/10° /10°
NMIJ 3.5 11.9 7.9 299 | 242 | 182 ] 10.6 | 22.8
NRC 6.1 | 10.0 105 | 29.2 | 268 | 17.0 | 132 | 21.8
NIST 27 | 17.8 1.7 | 327 ]| 180 | 225 | 4.4 | 26.3
METAS -3.7 | 20.2 07 | 341 ]| 170 | 244 | 34 | 28.0
CSIR-NML -3.7 26.2 0.7 379 | 170 | 29.5 3.4 32.6
PTB -1.3 | 10.4 31 | 294 | 194 | 172 | 58 | 22.0
NMIA 1.3 12.9 57 30.3 ]| 22.0 | 18.8 8.4 23.3
NPL 27 | 114 1.7 | 29.7 | 180 | 178 | 4.4 | 225
MIRS/SIQ 5.3 16.2 9.7 319 ] 260 | 21.3 ] 124 | 25.3
INRIM 4.4 | 27.7 16.3 | 309 | 2.7 | 33.9
VNIIFTRI -20.7 | 14.3 -16.3 | 30.9 -13.6 | 24.1
SPRING -7.1 | 19.8 27 | 339 ] 136 | 24.1
EIM -35 | 28.0
SP -75 | 13.2
NPL -4.9 | 10.6 Not computed
AREPA 45 | 11.0
PTB 09 | 10.0

Laboratory having used the repaired transfer standard PTB 1-3-1

The BIPM key comparison database, June 2007

EIM SP NPL AREPA PTB
/10°% /10°|/10° /10%)/10° /10°)/20° /20%)/10° /107
Not computed

40 [ 310 14 [ 299] -80 | 301 | -44 | 29.7
40 | 310 26 | 169 ] -120] 172 -84 | 166
1.4 [ 299 26 | 169 94 | 153 58 | 146
80 | 301 120 272 ] 94 | 153 36 | 149
44 [ 297 84 [ 166 | 58 | 146 ] -36 [ 14.9
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CCEM.RF-K10.CL and EUROMET.EM.RF-K10.CL Calibration factor, frequency: 18 GHz,
Transfer standard: PTB 1- 3
Degrees of equivalence [ D; and its expanded uncertainty (k =2), U]
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Blue triangles: participants in EUROMET.EM.RF-K10.CL
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CCEM.RF-K10.CL and EUROMET.EM.RF-K10.CL

MEASURAND : Calibration factor
TRANSFER STANDARDS : Power sensors PTB 1-3, PTB 1-3-1 for CCEM.RF-K10.CL and PTB 1-03-2 for EUROMET.EM.RF-K10.CL

Matrix of equivalence FREQUENCY : 20 GHz
Labj —>
Labi NMIJ NRC NIST METAS CSIR-NML PTB NMIA NPL MIRS/SIQ
ﬂ D, U, D, u;|pb; u;,|lDp;, wuv;|D;y wU;|D; U;|D;y uU;|D; U;|lD; uU;|D; Uy

/10° /107 /10% /10°|/10° /10%|/10° /10%)/10° /20°)|/10% /10°|/20° /10°)|/10° /10%)/10° /10°|/10% /10°
NMIJ 5.2 8.8 2.7 | 12.4 6.9 19.6 3.8 23.3 0.8 31.0 6.5 13.5 0.8 20.2 1.8 13.5 2.8 17.8
NRC 2.5 10.4 -2.7 12.4 4.2 20.4 1.1 2401 -19 | 315 3.8 146 ]| -1.9 | 2091 -09 | 14.6 0.1 18.7
NIST -1.7 18.4 -6.9 | 196 ]| -42 | 204 -3.1 12841 61| 30] -04]211] 61| 259] -51 | 211] 41 | 241
METAS 14 | 224 -38 [ 233 | -1.1 | 240 ] 3.1 | 284 -30 [ 372 | 27 | 246 ] -3.0 | 288 ] -2.0 | 246 | -1.0 | 27.2
CSIR-NML 4.4 30.3 -0.8 | 31.0 1.9 31.5 6.1 35.0 3.0 37.2 5.7 32.0 0.0 35.3 1.0 32.0 2.0 34.0
PTB -1.3 | 11.7 -6.5 | 135 ]| -3.8 | 146 0.4 211 ] -27 | 246 | -5.7 | 32.0 5.7 | 216 | -4.7 156 | -3.7 194
NMIA 4.4 19.0 -0.8 | 20.2 1.9 20.9 6.1 25.9 3.0 28.8 0.0 35.3 5.7 21.6 1.0 21.6 2.0 24.5
NPL 3.4 11.7 -1.8 | 135 0.9 14.6 51 21.1 2.0 246 1 -1.0 | 32.0 4.7 156 | -1.0 | 21.6 1.0 194
MIRS/SIQ 2.4 16.5 -28 | 178 ] -0.1 | 18.7 4.1 24.1 1.0 27.2 | -2.0 | 34.0 3.7 1941 -20 | 245 ] -1.0 | 194
INRIM -8.4 | 26.5 -136 | 273 | -109| 279 ] -6.7 | 31.8 | -98 | 342 | -128] 398 | -7.1 | 28.4 | -12.8| 32.1 ] -11.8| 28.4 | -10.8 | 30.7
VNIIFTRI -19.6 | 224 -24.8 | 23.3]1-221| 240 ] -179| 284 | -21.0| 31.1 | -24.0| 37.2 | -183 | 246 | -24.0 | 288 | -23.0 | 246 | -22.0 | 27.2
SPRING -0.9 | 20.2 -6.1 | 21.3| -34 | 220 08 | 268 23 | 296 | -53 | 359 | 04 [ 227 ]| 53 | 272 | -43 | 227 | -3.3 | 255
EIM -34.8 [ 26.0
SP 1.2 13.2
NPL -2.3 | 10.6 Not computed
AREPA 13.2 | 28.0
PTB 1.0 11.0

Laboratory having used the repaired transfer standard PTB 1-3-1
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MEASURAND : Calibration factor
TRANSFER STANDARDS : Power sensors PTB 1-3, PTB 1-3-1 for CCEM.RF-K10.CL and PTB 1-03-2 for EUROMET.EM.RF-K10.CL

Matrix of equivalence

FREQUENCY : 20 GHz

(continued)

Labj =—>
Lab i INRIM VNIIFTRI SPRING
ﬂ D, U, D;; U; D;; U; D;; U;
/10° /10° /10° /10°|/10° /10°|/10° /10°
NMIJ 5.2 8.8 136 | 27.3 | 248 | 23.3 6.1 21.3
NRC 25 | 104 109 | 279 | 221 | 240 | 34 | 22.0
NIST -1.7 18.4 6.7 318 | 179 | 284 ] -0.8 26.8
METAS 14 | 224 98 | 342 | 210 311 ] 23 | 296
CSIR-NML 4.4 30.3 128 | 398 | 240 | 37.2 5.3 35.9
PTB 1.3 | 11.7 71 | 284 | 183 | 246 | -04 | 22.7
NMIA 4.4 19.0 128 | 321 | 240 | 28.8 5.3 27.2
NPL 34 | 117 11.8 | 284 | 23.0 | 246 | 43 | 22.7
MIRS/SIQ 2.4 16.5 10.8 | 30.7 | 220 | 27.2 3.3 25.5
INRIM -84 | 265 112 | 342 | -75 | 328
VNIIFTRI -19.6 | 22.4 -11.2 | 34.2 -18.7 | 29.6
SPRING -0.9 | 20.2 75 [ 32.8 ] 18.7 [ 29.6
EIM -34.8 | 26.0
SP 1.2 13.2
NPL -2.3 | 10.6 Not computed
AREPA 13.2 | 28.0
PTB 1.0 | 11.0

Laboratory having used the repaired transfer standard PTB 1-3-1

The BIPM key comparison database, June 2007

EIM SP NPL AREPA PTB
/10°% /10°|/10° /10%)/10° /10°)/20° /20%)/10° /107
Not computed

-36.0 | 29.2 | -325] 28.1 ]| -48.0| 38.2 | -35.8 | 28.2
36.0 | 29.2 35 | 169 [ -120[ 310 02 | 172
325 281 ] 35 [ 169 -155[ 299 33 | 153
480 [ 382 120 | 310 155 | 29.9 122 | 301
358 [ 282 -02]172] 33 [153]-122] 30.1
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CCEM.RF-K10.CL and EUROMET.EM.RF-K10.CL Calibration factor, frequency: 20 GHz,
Transfer standard: PTB 1- 3
Degrees of equivalence [ D; and its expanded uncertainty (k =2), U]
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CCEM.RF-K10.CL and EUROMET.EM.RF-K10.CL

MEASURAND : Calibration factor
TRANSFER STANDARDS : Power sensors PTB 1-3, PTB 1-3-1 for CCEM.RF-K10.CL and PTB 1-03-2 for EUROMET.EM.RF-K10.CL

Matrix of equivalence FREQUENCY : 23 GHz
Labj —>
Labi NMIJ NRC NIST METAS CSIR-NML PTB NMIA NPL MIRS/SIQ
ﬂ D, U, D, u;|pb; u;,|lDp;, wuv;|D;y wU;|D; U;|D;y uU;|D; U;|lD; uU;|D; Uy

/10° /107 /10% /10°|/10° /10%|/10° /10%)/10° /20°)|/10% /10°|/20° /10°)|/10° /10%)/10° /10°|/10% /10°
NMIJ 1.0 9.6 -2.2 | 13.0 3.7 204 | -1.8 | 23.7 | -48 | 33.2 1.1 1571 -0.8 | 204 | -4.8 | 15.9 0.2 18.3
NRC 3.2 | 10.3 2.2 | 13.0 59 | 208)] 04 [ 240 -26 | 334 ]| 33 | 162 ] 14 | 208 | -26 | 163 | 2.4 [ 187
NIST -2.7 18.8 -3.7 | 204 ] -59 | 20.8 -55 1 287] -85 ] 369 ] -26 | 225 ] 45| 260 ] -85 | 226 | -35 | 244
METAS 2.8 | 22.3 18 [ 237 -04 | 240 ] 55 | 28.7 -30 [ 388 29 | 256 ] 1.0 | 287 ] -3.0 | 25.7 | 2.0 | 27.2
CSIR-NML 5.8 32.2 4.8 33.2 2.6 33.4 8.5 36.9 3.0 38.8 5.9 34.5 4.0 36.9 0.0 34.6 5.0 35.8
PTB -0.1 13.5 -1.1 157 ]| -3.3 | 16.2 2.6 2251 -29 | 256 | -59 | 345 -19 | 2251 -59 | 185 ] -0.9 | 20.6
NMIA 1.8 18.8 0.8 204 | -1.4 | 20.8 4.5 26.0 | -1.0 | 287 | -4.0 | 36.9 1.9 22.5 -4.0 | 22.6 1.0 24.4
NPL 5.8 13.7 4.8 15.9 2.6 16.3 8.5 22.6 3.0 25.7 0.0 34.6 5.9 18.5 4.0 22.6 5.0 20.7
MIRS/SIQ 0.8 16.4 -0.2 1831 -24 | 18.7 3.5 244 | -20 | 27.2 | -5.0 | 35.8 0.9 206 | -1.0 | 244 | -5.0 | 20.7
INRIM -13.7 | 38.2 -147 | 39.0 | -16.9 | 39.2 | -11.0| 422 | -16.5| 439 | -195| 49.7 | -13.6 | 40.2 | -15.5| 422 | -195| 40.2 | -145 | 41.2
VNIIFTRI -7.2 | 24.3 -8.2 | 256 ]-104] 258 ] -45 | 30.2]-10.0| 326 ] -13.0| 400} -7.1 | 27.3 | -9.0 | 30.2 | -13.0| 274 | -8.0 | 28.8
SPRING 0.8 | 26.3 -02 | 274 24 | 277 ) 35 | 319] 20 | 341]| -50 | 412 ]| 09 [ 291 ] -1.0 | 319 ] -5.0 | 29.2 ] 0.0 | 305
EIM -7.5 | 28.0
SP -1.5 | 16.0
NPL 0.2 12.8 Not computed
AREPA 125 | 34.0
PTB 55 13.0

Laboratory having used the repaired transfer standard PTB 1-3-1
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MEASURAND : Calibration factor
TRANSFER STANDARDS : Power sensors PTB 1-3, PTB 1-3-1 for CCEM.RF-K10.CL and PTB 1-03-2 for EUROMET.EM.RF-K10.CL

Matrix of equivalence

FREQUENCY : 23 GHz

(continued)

Labj =—>
Lab i INRIM VNIIFTRI SPRING
ﬂ D, U, D;; U; D;; U; D;; U;
/10° /10° /10° /10°|/10° /10°|/10° /10°
NMIJ 1.0 9.6 14.7 | 39.0 8.2 25.6 0.2 27.4
NRC 3.2 | 103 16.9 | 39.2 | 104 | 258 | 24 | 27.7
NIST -2.7 18.8 11.0 | 42.2 45 30.2 -3.5 31.9
METAS 28 | 223 16,5 | 439 ] 100 | 326 | 2.0 | 34.1
CSIR-NML 58 | 32.2 195 | 49.7 | 13.0 | 40.0 | 5.0 | 41.2
PTB -0.1 | 135 136 | 402 | 71 | 273 ]| -09 | 29.1
NMIA 1.8 18.8 155 | 42.2 9.0 30.2 1.0 31.9
NPL 5.8 | 13.7 195 | 402 | 13.0 | 274 | 5.0 | 29.2
MIRS/SIQ 0.8 16.4 145 | 41.2 8.0 28.8 0.0 30.5
INRIM -13.7 | 38.2 -6.5 | 449 ] -145| 46.0
VNIIFTRI 7.2 | 243 6.5 | 449 -8.0 | 354
SPRING 08 | 26.3 145 | 46.0 | 8.0 | 35.4
EIM -75 | 28.0
SP -15 | 16.0
NPL 0.2 12.8 Not computed
AREPA 125 | 34.0
PTB 55 | 13.0

Laboratory having used the repaired transfer standard PTB 1-3-1

The BIPM key comparison database, June 2007

EIM SP NPL AREPA PTB
/10°% /10°|/10° /10%)/10° /10°)/20° /20%)/10° /107
Not computed

-6.0 | 322 | -7.7 | 30.8 | -20.0 | 44.0 | -13.0| 30.9
6.0 | 32.2 1.7 | 205 ] -140] 376 | -70 | 206
77 | 308 1.7 | 205 -123] 363 53 | 182
200 | 440 ] 140 ] 376 | 123 | 36.3 70 | 364
13.0 [ 309 | 70 [ 206 ] 53 [ 182 ] -70 [ 36.4
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CCEM.RF-K10.CL and EUROMET.EM.RF-K10.CL Calibration factor, frequency: 23 GHz, Transfer
standard: PTB 1- 3
Degrees of equivalence [ D; and its expanded uncertainty (k =2), U;]
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Open symbols represent values from laboratories in Associate States and Economies of the CGPM
Blue triangles: participants in EUROMET.EM.RF-K10.CL
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CCEM.RF-K10.CL and EUROMET.EM.RF-K10.CL

MEASURAND : Calibration factor
TRANSFER STANDARDS : Power sensors PTB 1-3, PTB 1-3-1 for CCEM.RF-K10.CL and PTB 1-03-2 for EUROMET.EM.RF-K10.CL

Matrix of equivalence

FREQUENCY : 26 GHz

Labj —>
Labi NMIJ NRC NIST METAS CSIR-NML PTB NMIA NPL MIRS/SIQ
ﬂ D, U, D, u;|pb; u;,|lDp;, wuv;|D;y wU;|D; U;|D;y uU;|D; U;|lD; uU;|D; Uy

/10° /107 /10% /10°|/10° /10%|/10° /10%)/10° /20°)|/10% /10°|/20° /10°)|/10° /10%)/10° /10°|/10% /10°
NMIJ -20.8 | 145 -23.8 | 168 | -125| 233 | -7.0 | 27.7 | -23.0 | 40.4 | -20.7 | 219 ]| -180| 22.8 | -25.0| 20.7 | -17.0| 21.1
NRC 3.0 | 10.6 23.8 | 16.8 11.3 | 21.1) 168 | 258 | 0.8 | 392 | 31 [ 195] 58 | 206 ] -1.2 | 181 ] 6.8 | 18.7
NIST -8.3 19.3 125 | 233 ] -11.3 | 21.1 55 305 | -105| 424 | -8.2 253 | 55 | 26.2 | -125]| 243 | -45 | 247
METAS -13.8 | 24.4 7.0 27.7 1-16.8| 25.8 | -55 | 30.5 -16.0| 449 | -13.7]| 294 ] -11.0| 30.1 ] -18.0 | 28,5 | -10.0 | 28.8
CSIR-NML 2.2 38.3 230 | 404 ] -0.8 | 39.2 | 105 | 424 | 16.0 | 44.9 2.3 41.6 5.0 42.1 ] -20 | 41.0 6.0 41.2
PTB -0.1 | 17.6 207 | 219)| -3.1 [ 195 82 | 253 | 13.7 | 294 | -2.3 | 41.6 27 | 249 | -43 [ 229 | 3.7 [ 233
NMIA -2.8 18.7 18.0 | 228 ] -5.8 | 20.6 55 262 | 11.0 | 30.1 ] -50 | 42.1 ] -2.7 24.9 -7.0 | 23.8 1.0 24.2
NPL 42 | 16.0 250 | 207 | 12 | 181 | 125 | 243 ] 180 | 285 )] 2.0 | 410 43 | 229 ] 7.0 | 23.8 8.0 | 22.2
MIRS/SIQ -3.8 16.6 170 | 21.1 | -6.8 18.7 4.5 247 | 100 | 288 | -6.0 | 41.2 | -3.7 233 | -1.0 | 242 | -8.0 | 22.2
INRIM -22.5 | 37.7 -1.7 309 ] -255| 386 | -142 | 419 | 87 | 444 ] -24.7| 533 | -224 | 41.1]-19.7| 416 | -26.7 | 40.4 | -18.7 | 40.7
VNIIFTRI 1.2 28.3 220 ] 31.2 ] -1.8 | 29.6 9.5 337 | 150 | 36.9 | -1.0 | 47.2 1.3 32.8 4.0 334 | -3.0 | 32.0 5.0 32.2
SPRING 2.4 | 17.4 184 | 21.7 ) -54 | 193] 59 | 252 | 114 | 293 | 46 | 415 ]| -23 | 239 ] 04 | 248 | -66 | 228 | 1.4 | 232
EIM -23.1 | 30.0
SP 4.9 20.8
NPL 1.5 15.0 Not computed
AREPA 6.9 34.0
PTB -0.5 17.0

Laboratory having used the repaired transfer standard PTB 1-3-1
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MEASURAND : Calibration factor
TRANSFER STANDARDS : Power sensors PTB 1-3, PTB 1-3-1 for CCEM.RF-K10.CL and PTB 1-03-2 for EUROMET.EM.RF-K10.CL

Matrix of equivalence

FREQUENCY : 26 GHz

(continued)

Labj =—>
Lab i INRIM VNIIFTRI SPRING
ﬂ D, U, D;; U; D;; U; D;; U;
/10° /10° /10° /10°|/10° /10°|/10° /10°
NMIJ -20.8 | 145 1.7 | 399|220 31.2 | -184 | 21.7
NRC 3.0 | 106 255 | 386 | 18 | 296 | 54 | 19.3
NIST -8.3 19.3 142 | 41.9 -9.5 33.7 -5.9 25.2
METAS -13.8 | 24.4 87 | 444 | -150| 36.9 | -11.4| 29.3
CSIR-NML 2.2 | 38.3 247 | 53.3 | 1.0 | 472 | 46 | 415
PTB -0.1 | 17.6 224 | 411 | -13 | 328 | 2.3 | 239
NMIA -2.8 | 18.7 19.7 | 416 | -40 | 334 ]| -04 | 248
NPL 42 | 16.0 26.7 | 404 ] 30 | 320 ]| 6.6 | 22.8
MIRS/SIQ -3.8 16.6 18.7 | 40.7 -5.0 32.2 -1.4 23.2
INRIM 225 | 37.7 -23.7 | 46.7 | -20.1 | 41.0
VNIIFTRI 1.2 | 28.3 23.7 | 46.7 36 | 32.7
SPRING 24 | 174 20.1 | 410] -36 | 32.7
EIM -23.1 | 30.0
SP 49 20.8
NPL 1.5 15.0 Not computed
AREPA 6.9 | 34.0
PTB -05 | 17.0

Laboratory having used the repaired transfer standard PTB 1-3-1

The BIPM key comparison database, June 2007

EIM SP NPL AREPA PTB
/10°% /10°|/10° /10%)/10° /10°)/20° /20%)/10° /107
Not computed

-28.0 | 365 | -24.6 | 335 | -30.0| 453 | -22.6 | 345
28.0 | 36.5 34 | 256 | 20 [ 399 ]| 54 | 269
246 | 335 | 34 [ 256 54 | 372 20 | 227
300 [ 453 ] 20 [ 399] 54 [ 372 7.4 | 38.0
226 | 345 | 54 [ 269 20 [ 227] -74 | 38.0
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CCEM.RF-K10.CL and EUROMET.EM.RF-K10.CL Calibration factor, frequency: 26 GHz, Transfer
standard: PTB 1- 3
Degrees of equivalence [ D; and its expanded uncertainty (k =2), U;]
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CCEM.RF-K10.CL and EUROMET.EM.RF-K10.CL

MEASURAND : Calibration factor

TRANSFER STANDARDS : Power sensors PTB 2-6, PTB 2-6-1 for CCEM.RF-K10.CL and PTB 2-06-2 for EUROMET.EM.RF-K10.CL

Matrix of equivalence FREQUENCY : 50 MHz
Labj —>

Lab i NMIJ NIST METAS CSIR-NML PTB NMIA NPL MIRS/SIQ INRIM SPRING

/10% /10° /10% /10%)/10° /10%] /10 /10%)/20® /103|/10% /120%)/10° /120%)|/10° /10®%)]/20® /100 /10% /120%)/10° /10@
NMIJ 50 | 47 65 | 174 ]| 05 | 123] -85 | 143 ]| -44 | 49 | 55| 49 | 27| 43 ] 65| 66 | -106] 129] -6.1 | 137
NIST 15 | 17.6 6.5 | 17.4 6.0 | 220| 20 | 222 | 21 [ 277 | 10 | 177] 38 | 175 00 | 182 | -41 | 207 | 04 | 21.8
METAS 45 | 12.6 05 | 123 ] -6.0 | 21.0 80 | 184 ]| 39 [ 126 | 50 | 126 ] 22 | 124 ]| 60 | 134 | -101 | 16.7 | -5.6 | 18.0
CSIR-NML 35 | 145 85 | 143] 20 | 222 | 80 | 184 41 | 146 ] 30 | 146 | 58 | 144 ]| 20 [ 152 ] 21 [ 182] 2.4 | 194
PTB 06 | 55 44 | 49 | 21| 177 39 | 126 | -41 | 146 11 | 5.7 17 | 512 | 21| 72 | 62 | 123] -1.7 | 140
NMIA 0.5 55 55 | 49 | -10 | 177] 50 [ 126 | 30 | 146 | 11 | 57 28 | 512 | -10 | 72 | 51 | 123 ] -0.6 | 140
NPL 23 | 5.1 27 | 43| 38 | 175 22 [ 124 ]| 58 | 144] -127 | 51 | 28 | 51 38 | 68 | -79 | 120 | -3.4 | 138
MIRS/SIQ 1.5 7.1 65 | 66 | 00 | 182 ] 6.0 [ 134 ]| 20 | 152 21 | 7.2 10 | 72 | 38 | 6.8 41 | 131 04 | 147
INRIM 56 | 12.2 106 | 129 41 | 207 ] 101 | 167 ]| 21 [ 182 | 62 | 123 51 | 123 79 | 120 ]| 41 | 131 45 | 17.7
SPRING 1.1 | 13.9 61 | 137 | -04 [ 218 56 [ 180 | 2.4 [ 194 | 1.7 [ 140 06 | 140 34 | 138 -04 | 147 | -45 [ 177
SP -19 | 58
NPL -09 | 24
AREPA 5.1 8.0 Not computed
NMi-VSL -82 | 7.6
LNE 37 | 46
UME 3.3 5.6
PTB -05 | 4.0

The BIPM key comparison database, June 2007

Laboratory having used the repaired transfer standard PTB 2-6-1
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MEASURAND : Calibration factor

TRANSFER STANDARDS : Power sensors PTB 2-6, PTB 2-6-1 for CCEM.RF-K10.CL and PTB 2-06-2 for EUROMET.EM.RF-K10.CL

Matrix of equivalence

FREQUENCY : 50 MHz

(Continued)

Labj —>

Lab i SP NPL AREPA NMi-VSL LNE UME PTB

/10° /10° /10° /10%)/20° /120%|/120° /120%)]|/20° /10%]/20° /10%)/20° /10%) /10 /10%
NMIJ 50 | 47
NIST 15 | 17.6
METAS 45 | 12.6
CSIR-NML 35 | 145
PTB 06 | 55
NMIA 0.5 5.5 Not computed
NPL 23| 51
MIRS/SIQ 15 7.1
INRIM 56 | 12.2
SPRING 1.1 | 139
SP -19 | 5.8 -10 | 63 ] -70 | 9.9 6.3 9.6 1.8 74 | 52 ] 81 ] -14 ] 7.0
NPL 09 | 24 1.0 6.3 6.0 [ 84 7.3 8.0 2.8 52 | 42 ] 61 ] -04 ] 47
AREPA 5.1 8.0 7.0 9.9 6.0 8.4 133 | 1120 | 88 9.2 1.8 9.8 5.6 8.9
NMi-VSL 82 | 76 63 ] 96 | -73 | 80 | -133] 110 -45 | 89 | -115] 94 77 ] 86
LNE 37 | 46 18| 74 | 28] 52 | 88| 9.2 4.5 8.9 70| 72 | 32| 6.1
UME 3.3 5.6 5.2 8.1 4.2 61 | - 18 [ 98 | 115 ] 94 7.0 7.2 3.8 6.9
PTB -05 | 4.0 1.4 70 | 04 | 47 ] 56 | 89 7.7 8.6 3.2 6.1 | 38 6.9

The BIPM key comparison database, June 2007

Laboratory having used the repaired transfer standard PTB 2-6-1

29/48



CCEM.RF-K10.CL and EUROMET.EM.RF-K10.CL Calibration factor, frequency: 50 MHz,
Transfer standard: PTB 2- 6
Degrees of equivalence [ D; and its expanded uncertainty (k =2), U;]
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CCEM.RF-K10.CL and EUROMET.EM.RF-K10.CL

MEASURAND : Calibration factor

TRANSFER STANDARDS : Power sensors PTB 2-6, PTB 2-6-1 for CCEM.RF-K10.CL and PTB 2-06-2 for EUROMET.EM.RF-K10.CL

Matrix of equivalence

FREQUENCY : 1 GHz

Labj —>

Lab i NMIJ NIST METAS CSIR-NML PTB NMIA NPL MIRS/SIQ INRIM VNIIFTRI

/10° /10° /10° j10% | /10° /120%]/10° s10%)|/20% s10%|/10° /20%)/120° /20%]/20° s10®)|/20% s10%)/10° /120%]/10° /10°
NMIJ 40 | 45 20 | 177] 06 | 144] 56 | 164] 20| 60 | -46 [ 60 | -16 | 72 | 26 | 69 | -93 [ 121 ] -86 | 125
NIST 20 | 17.7 2.0 17.7 14 | 223 | 36 [ 236 | 00 | 181 ] 26 | 181 | 04 | 185 | 06 | 184 | -73 [ 209 | -6.6 | 21.1
METAS 3.4 | 143 0.6 144 | -1.4 | 223 50 [ 213 -14 | 149 ] 40 | 149 ]| -10 | 154 ]| 20 | 152 ] 87 | 182 ] -80 | 184
CSIR-NML 1.6 | 16.3 5.6 164 | 36 | 236 | 50 | 21.3 36 | 168 | 10 | 168 | 40 [ 1272 | 30 | 1712 | 37 | 198 | -3.0 | 20.0
PTB 20 | 58 2.0 6.0 00 | 181 | 14 | 149 ]| -36 | 1658 26| 71| 04 | 81 ] 06| 78 | -73 | 126 ] 6.6 | 13.0
NMIA 0.6 5.8 4.6 6.0 26 | 181 | 40 | 149 ]| -10 [ 168 | 26 | 71 30 | 81 | 20 78 | -47 | 126 | -40 [ 130
NPL 24 | 71 1.6 72 | 04 | 185 10 [ 154 | -40 | 172 ] 04 | 81 | 30 | 81 10 | 88 | -77 | 132 ] -70 | 136
MIRS/SIQ -14 | 6.7 2.6 6.9 06 | 184 20 | 152 | 30 [ 172 ] o6 | 78 | 20 | 7.8 1.0 | 8.8 67 | 131 | -6.0 | 13.4
INRIM 53 | 12.0 9.3 121 | 73 | 209 | 87 | 182 | 37 [ 1908 | 73 | 126 | 47 | 126 | 77 | 132 ]| 67 | 131 0.7 | 16.7
VNIIFTRI 46 | 124 8.6 125 | 66 | 211 | 80 | 184 ]| 30 [ 200| 66 | 130 ] 40 | 130] 70 | 136 | 60 | 134 ] -07 | 16.7
SPRING 25 | 137 15 138 | 05 [ 220 09 [ 194 -41 [ 209 -05 [ 143 31 [ 143| 01| 148] -1.1 | 147 78 [ 17.7] 71 ] 180
SP -11 | 6.4
NPL 23 | 6.0
AREPA 5.0 8.0 Not computed
NMi-VSL 9.2 | 10.2
LNE 40 | 124
UME 2.0 5.4
PTB -19 | 5.0

The BIPM key comparison database, June 2007

Laboratory having used the repaired transfer standard PTB 2-6-1
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MEASURAND : Calibration factor
TRANSFER STANDARDS : Power sensors PTB 2-6, PTB 2-6-1 for CCEM.RF-K10.CL and PTB 2-06-2 for EUROMET.EM.RF-K10.CL

Matrix of equivalence FREQUENCY : 1 GHz (Continued)
Lab j — >
Lab i SPRING SP NPL AREPA NMi-VSL LNE UME PTB
ﬂ D; U, Dj Uj Dj Ui Dj Ui Dj Ui Dj Ui Dj Ui Dj Ui Dj Us
/10° /10° /10°  /10° /10° j10°|/10°® s10®*)/120° /10°)|/10°® /20°)/120° /10°]|/120° /10° ) /10° /10°
NMIJ 40 | 45 -15 | 138
NIST 2.0 | 17.7 0.5 22.0
METAS 3.4 | 143 -09 | 19.4
CSIR-NML 1.6 | 16.3 4.1 20.9
PTB 20 | 538 0.5 14.3
NMIA 0.6 5.8 3.1 14.3 Not computed
NPL 24 | 71 0.1 14.8
MIRS/SIQ 1.4 | 6.7 1.1 14.7
INRIM 53 | 12.0 7.8 17.7
VNIIFTRI 46 | 124 7.1 18.0
SPRING 25 | 137
Sp -1.1 6.4 12 | 88 ] 61 [ 102 ] 81 [ 120 29 [ 140 -31 | 84 0.8 8.1
NPL 2.3 6.0 -1.2 | 8.8 73 | 100 69 | 128 17 | 138 -43 | 81 | -04 | 78
AREPA 5.0 8.0 6.1 | 102 ] 7.3 | 100 142 | 130 | 9.0 | 148 ]| 3.0 9.7 6.9 9.4
NMi-VSL 92 | 102 Not computed 81 | 120] 6.9 | 128 | -142] 13.0 52 | 161 | -1122] 125 -73 | 114
LNE 40 | 124 29 | 140 -1.7 | 138] 90 | 148 ] 52 | 161 6.0 | 135 ] -2.1 | 134
UME 2.0 5.4 3.1 8.4 4.3 81 | 30 ] 97 | 112 ] 115] 6.0 | 135 3.9 7.4
PTB -1.9 5.0 08 | 81 0.4 78 | 69 | 94 73 [ 114 21 [ 134 39 ] 74

Laboratory having used the repaired transfer standard PTB 2-6-1

The BIPM key comparison database, June 2007
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CCEM.RF-K10.CL and EUROMET.EM.RF-K10.CL Calibration factor, frequency: 1 GHz,
Transfer standard: PTB 2- 6
Degrees of equivalence [ D; and its expanded uncertainty (k =2), U;]
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CCEM.RF-K10.CL and EUROMET.EM.RF-K10.CL

MEASURAND : Calibration factor

TRANSFER STANDARDS : Power sensors PTB 2-6, PTB 2-6-1 for CCEM.RF-K10.CL and PTB 2-06-2 for EUROMET.EM.RF-K10.CL

Matrix of equivalence

FREQUENCY : 10 GHz

Labj —>

Lab i NMIJ NIST METAS CSIR-NML PTB NMIA NPL MIRS/SIQ INRIM VNIIFTRI

/10° /10° /10° /10% ) /10® /20%]/10° s10%)|/20° s10%|/10° /20%)/10° /20%]/20° s103)|/20% s10% ) /10° /120%)/10° /10°
NMIJ 2.2 45 04 [ 180 ] 1.2 | 204 ] 28 | 223 26 | 89 | 02 [ 101 ] 42 98 | 92 | 145]| 6.7 | 308 ] -188] 204
NIST 26 | 17.8 0.4 | 18.0 16 | 266 | 24 [ 282 | 30 | 193] 06 | 200 | 46 | 198 | 96 | 225 | 7.1 | 353 | -18.4| 26.6
METAS 1.0 | 20.1 12 | 204 | -16 | 26.6 40 [ 297 | 14 | 225 120 | 221 | 30 | 219 ] 80 | 244 | 55 | 36.6 | -20.0]| 28.3
CSIR-NML 50 | 22.1 28 | 223 | 24 | 282 | 40 | 29.7 54 | 234 30 | 239 | 70 [ 238 | 120 | 261 | 95 | 377 | -16.0 29.7
PTB 04 | 84 26 | 89 | 30| 193] -14 | 215 | 54 | 234 24 [ 123 16 | 120 66 | 161 | 41 | 316 | -21.4| 215
NMIA 2.0 9.7 02 | 101 ] -06 | 200 10 | 221 | -30 | 239 | 24 | 123 40 | 130] 9.0 | 169 ]| 65 | 320 ] -19.0| 22.1
NPL 20 | 93 42 | 98 | -46 | 198 30 | 219 -70 | 238 | -16 | 120 | -40 | 13.0 50 | 166 | 25 | 319 ] -230]| 219
MIRS/SIQ 7.0 | 14.2 92 | 145 | 96 | 225 80 | 244 | -120]| 261 | 6.6 [ 161 | 90 | 169 ] -50 | 16.6 25 | 337 | -28.0| 24.4
INRIM -45 | 30.7 67 | 308 | -71 | 353 55 | 366 | -95 | 377 | 41 | 316 | 65 | 320 -25 | 319 | 25 | 337 -25.5 | 36.6
VNIIFTRI 21.0 | 20.1 188 | 20.4 | 184 | 266 | 20.0 | 283 | 16,0 [ 297 | 214 | 215 ]| 190 | 22.1 | 230 | 219 | 28,0 | 244 | 255 | 36.6
SPRING 06 | 144 16 | 147 | 20 | 226 ] 04 | 245 -44 | 262 10 | 163 -14 [ 170] 26 [ 168 ] 76 [ 1090 51 [ 337 ] -204] 245
SP 03 | 94
NPL -32 | 88
AREPA 4.6 14.0 Not computed
NMi-VSL 6.0 | 13.8
LNE 12.1 | 17.0
UME 135 | 7.8
PTB 14 | 16.0

The BIPM key comparison database, June 2007

Laboratory having used the repaired transfer standard PTB 2-6-1
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MEASURAND : Calibration factor

TRANSFER STANDARDS : Power sensors PTB 2-6, PTB 2-6-1 for CCEM.RF-K10.CL and PTB 2-06-2 for EUROMET.EM.RF-K10.CL

Matrix of equivalence

FREQUENCY : 10 GHz

(Continued)

Lab j — >
Lab i SPRING
ﬂ D; U; Dj; Uj;
/10° /10° /10° /10°
NMIJ 2.2 4.5 1.6 14.7
NIST 2.6 17.8 2.0 22.6
METAS 1.0 20.1 0.4 24.5
CSIR-NML 5.0 22.1 4.4 26.2
PTB -0.4 8.4 -1.0 16.3
NMIA 2.0 9.7 1.4 17.0
NPL -2.0 9.3 -2.6 16.8
MIRS/SIQ -7.0 14.2 -7.6 19.9
INRIM -4.5 30.7 -5.1 33.7
VNIIFTRI 21.0 20.1 20.4 24.5
SPRING 0.6 14.4
SP -0.3 9.4
NPL -3.2 8.8
AREPA 4.6 14.0
NMi-VSL -6.0 13.8 Not computed
LNE 12.1 | 17.0
UME 13.5 7.8
PTB 1.4 16.0

The BIPM key comparison database, June 2007

SP NPL AREPA NMi-VSL LNE UME PTB
/10° j10°|/10°® s10%*)/120° /10°)|/10°® /20°)/120° /10°]|/120° /10° ) /10° /10°
Not computed

29 | 129 | 49 | 169 ] 57 | 167 ] -124] 194 | -138| 122 | -1.7 | 186
29 | 129 78 | 165 ] 28 | 164 | -153 | 191 | -16.7 | 1128 | -46 | 183
49 | 169 78 | 165 106 | 197 ] -75 | 220 ] -89 | 160 | 32 | 21.3
57 | 167 ] 28 | 16.4 | -106 | 19.7 2181 219 [ -195| 159 | -74 | 211
124 | 194 | 153 [ 191 | 75 | 220 | 181 | 21.9 -1.4 | 187 | 107 | 233
138 | 122 | 167 | 128 ] 89 | 160 | 195 | 159 | 14 | 187 121 | 17.8
1.7 [ 186 ] 46 [ 183 32 [ 213 74 [ 211 ]-107] 233 ]-12.1] 178

Laboratory having used the repaired transfer standard PTB 2-6-1
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CCEM.RF-K10.CL and EUROMET.EM.RF-K10.CL Calibration factor, frequency: 10 GHz,
Transfer standard: PTB 2- 6
Degrees of equivalence [ D; and its expanded uncertainty (k =2), U;]
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Open symbols represent values from laboratories in Associate States and Economies of the CGPM
Blue triangles: participants in EUROMET.EM.RF-K10.CL
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CCEM.RF-K10.CL and EUROMET.EM.RF-K10.CL

MEASURAND : Calibration factor

TRANSFER STANDARDS : Power sensors PTB 2-6, PTB 2-6-1 for CCEM.RF-K10.CL and PTB 2-06-2 for EUROMET.EM.RF-K10.CL

Matrix of equivalence

FREQUENCY : 18 GHz

Labj —>

Lab i NMIJ NIST METAS CSIR-NML PTB NMIA NPL MIRS/SIQ INRIM VNIIFTRI

/10° /10° /10° /10% ) /10® /20%]/10° s10%)|/20° s10%|/10° /20%)/10° /20%]/20° s103)|/20% s10% ) /10° /120%)/10° /10°
NMIJ 1.3 7.9 18 | 192 ] 32 | 214 62 [ 271 ] 44 [ 126 ] -18 [ 147 ] 22 | 134 | -1.8 | 177 | -139] 30.2 | 242 | 25.2
NIST 05 | 17.7 -1.8 | 19.2 14 | 266 | 44 [ 314 26 | 202 ] 36 | 216 | 04 | 208 | -36 | 238 | -15.7 | 341 | 22.4 | 29.8
METAS -1.9 | 201 32 | 214 | -14 | 266 30 | 328 | 12 | 224 | 50 [ 236 | -10 | 228 50 | 256 | -17.1 | 354 | 210 | 31.2
CSIR-NML -4.9 | 26.1 62 | 271 | -44 | 314 ] -30 | 328 -18 [ 279 | 80 | 289 ] -40 | 282 | -80 | 305 | -20.1 | 39.1 | 180 | 35.4
PTB -3.1 | 10.2 44 | 126 | 26 | 202 ] -1.2 | 224 | 18 | 27.9 62 | 161 | 22 | 149 62 | 189 | -183] 309 | 198 | 26.0
NMIA 31 | 12.8 18 | 147 ] 36 [ 216 | 50 | 236 | 80 | 289 | 6.2 | 16.1 40 | 167 ] 00 | 204 | -121 | 318 26.0 | 27.1
NPL 0.9 | 11.2 22 | 134 | -04 | 208 10 | 228 | 40 | 282 | 22 | 149 | -40 | 167 40 | 194 ] -16.1 | 312 | 22.0 | 26.4
MIRS/SIQ 31 | 16.1 1.8 | 177 ]| 36 [ 238 | 50 | 256 | 80 | 305 6.2 | 189 | 00 | 204 | 40 | 194 -12.1 | 333 | 26.0 | 288
INRIM 152 | 29.3 139 | 302 | 157 | 341 | 171 | 354 | 201 [ 39.1 | 183 | 30.9 | 121 | 318 | 16.1 | 312 | 12.1 | 33.3 38.1 | 37.8
VNIIFTRI 229 | 241 242 | 252 | -224 | 298 | -21.0[ 312 | -180 | 354 | -198 | 26.0 | -26.0 | 27.1 | -220 | 26.4 | -26.0 | 28.8 | -38.1 | 37.8
SPRING 5.5 | 20.1 68 | 214 | 50 | 266 | 36 | 283 06 | 328 24 | 224 | 86 | 236 | -46 | 228 86 [ 256 [ 207 [ 354 | 174 [ 31.2
SP -84 | 13.2
NPL 7.1 | 10.8
AREPA 5.6 22.0 Not computed
NMi-VSL -33 | 16.6
LNE 42 | 238
UME 109 | 16.4
PTB 31 | 10.0
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MEASURAND : Calibration factor

TRANSFER STANDARDS : Power sensors PTB 2-6, PTB 2-6-1 for CCEM.RF-K10.CL and PTB 2-06-2 for EUROMET.EM.RF-K10.CL

Matrix of equivalence

FREQUENCY : 18 GHz

(Continued)

Lab j — >
Lab i SPRING
ﬂ D; U; Dj; Uj;
/10° /10° /10° /10°
NMIJ 1.3 7.9 6.8 21.4
NIST -0.5 17.7 5.0 26.6
METAS -1.9 20.1 3.6 28.3
CSIR-NML -4.9 26.1 0.6 32.8
PTB -3.1 10.2 2.4 22.4
NMIA 3.1 12.8 8.6 23.6
NPL -0.9 11.2 4.6 22.8
MIRS/SIQ 3.1 16.1 8.6 25.6
INRIM 15.2 29.3 20.7 35.4
VNIIFTRI -229 | 24.1 -17.4 | 31.2
SPRING -5.5 20.1
SP -84 | 13.2
NPL -7.1 | 10.8
AREPA 5.6 22.0
NMi-VSL -3.3 16.6 Not computed
LNE 4.2 23.8
UME 10.9 | 16.4
PTB 3.1 10.0

The BIPM key comparison database, June 2007

SP NPL AREPA NMi-VSL LNE UME PTB
/10° j10°|/10°® s10%*)/120° /10°)|/10°® /20°)/120° /10°]|/120° /10° ) /10° /10°
Not computed
13 [ 171 ] -140| 257 | 51 | 212 [ -126 | 272 | -193] 211 | -115 | 16.6
1.3 | 171 127 | 245 | 38 | 198 | -11.3] 26.1 | -18.0| 196 | -102 | 147
140 | 25.7 | 12.7 | 245 80 | 276 | 14 | 324 | 53 | 274 25 | 242
51 | 212 ] 38 | 198 ] -89 | 276 75 | 29.0 | -142] 233 | 64 | 194
126 | 272 | 1123 | 261 | -14 | 324 ]| 75 | 29.0 67 | 289 ] 1.1 | 258
193 | 221 | 180 | 196 | 53 | 274 | 142 | 233 | 6.7 | 289 7.8 | 19.2
115] 166 | 102 | 147 ] -25 [ 242 ] 64 [ 194 ] -11 [ 258 -78 [ 19.2

Laboratory having used the repaired transfer standard PTB 2-6-1
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CCEM.RF-K10.CL and EUROMET.EM.RF-K10.CL Calibration factor, frequency: 18 GHz,
Transfer standard: PTB 2- 6
Degrees of equivalence [ D; and its expanded uncertainty (k =2), U;]

Open symbols represent values from laboratories in Associate States and Economies of the CGPM
Blue triangles: participants in EUROMET.EM.RF-K10.CL
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CCEM.RF-K10.CL and EUROMET.EM.RF-K10.CL

MEASURAND : Calibration factor
TRANSFER STANDARDS : Power sensors PTB 2-6, PTB 2-6-1 for CCEM.RF-K10.CL and PTB 2-06-2 for EUROMET.EM.RF-K10.CL

Matrix of equivalence FREQUENCY : 20 GHz
Labj —>

Lab i NMIJ NIST METAS CSIR-NML PTB NMIA NPL MIRS/SIQ INRIM VNIIFTRI

/10% /10° /10% /10%)/10° /10%] /10 /10%)/20® /103|/10% /120%)/10° /120%)|/10° /10®%)]/20® /100 /10% /120%)/10° /10@
NMIJ 1.3 9.9 21 | 203 | -27 | 239 | 37 | 314] 69 | 14a5] 27 | 208] 03 | 146 | -47 | 186 | -27 | 305 | 26.3 | 45.0
NIST -0.8 | 18.3 21 | 203 48 | 284 | 58 [ 350 48 | 211 | -48 | 259 | -18 | 212 | 6.8 | 241 | -48 | 341 ] 242 | 475
METAS 40 | 222 27 | 239 | 48 | 284 10 | 372 ]| 96 [ 246 | 00 | 288 3.0 | 247 20 | 272 | 00 | 36.4 | 29.0 | 49.2
CSIR-NML 50 | 30.2 37 | 314 58 | 350 10 | 372 106 | 320 ] 10 | 353 | 40 | 320 -10 [ 340 ] 10 | 417 ] 300 | 53.3
PTB 56 | 115 69 | 145]| -48 [ 2212 | -96 | 246 | -106 | 32.0 96 | 216 | 6.6 | 157 | -116| 194 | -96 | 310 19.4 | 454
NMIA 40 | 189 27 | 208 48 | 259 | 00 | 288 | -10 | 353 ] 96 | 216 30 [ 21.7] 20| 245 ]| 00 | 345] 29.0 | 47.8
NPL 1.0 | 116 03 | 146 | 128 [ 2122 30| 247 40| 320 66 | 157 | -30 | 21.7 50 | 195 | -30 | 311 ]| 26.0 | 454
MIRS/SIQ 6.0 | 16.3 47 | 186 ] 68 | 241 | 20 | 272 | 120 [ 340 | 126 | 194 ] 2.0 | 245 50 | 195 20 | 33.1] 310 468
INRIM 40 | 29.2 27 | 305 48 | 341] 00 [ 364 | -10 | 417 96 | 30| 00 | 345] 30 [ 311 20 | 331 29.0 | 52.7
VNIIFTRI -25.0 | 44.1 263 | 45.0 | -24.2 | 475 | -29.0| 492 | -30.0| 533 | -19.4| 454 | -290| 478 | -26.0 454 | -31.0| 46.8 | -29.0 | 52.7
SPRING 6.6 | 20.8 79 | 226 58 [ 274 ]-106[ 301 ]-1126]364] -10 ] 234]-106] 278 -76 [ 234 | -126] 26.1 ] -106] 356 | 18.4 [ 48.6
SP 0.7 | 13.2
NPL 33 | 11.0
AREPA 11.3 | 26.0 Not computed
NMi-VSL -15 | 16.6
LNE 45 | 25.6
UME 16.3 | 16.6
PTB 21 | 11.0

Laboratory having used the repaired transfer standard PTB 2-6-1
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MEASURAND : Calibration factor

TRANSFER STANDARDS : Power sensors PTB 2-6, PTB 2-6-1 for CCEM.RF-K10.CL and PTB 2-06-2 for EUROMET.EM.RF-K10.CL

Matrix of equivalence

FREQUENCY : 20 GHz

(Continued)

Labj —>

Lab i SPRING SP NPL AREPA NMi-VSL LNE UME PTB

/10° /10° /10° /10° /10° /10°]/10® /10%)/20° /10%)|/20° /10%]/10°® /10%]/10% /10%)/120° /10@
NMIJ 1.3 9.9 7.9 | 22.6
NIST -0.8 | 183 58 | 27.4
METAS 40 | 222 10.6 | 30.1
CSIR-NML 50 | 30.2 11.6 | 36.4
PTB 56 | 115 1.0 | 234
NMIA 40 | 189 10.6 | 27.8 Not computed
NPL 1.0 | 116 76 | 23.4
MIRS/SIQ 6.0 | 16.3 12.6 | 26.1
INRIM 40 | 29.2 10.6 | 35.6
VNIIFTRI -25.0 | 44.1 -18.4 | 48.6
SPRING 6.6 | 20.8
SP -0.7 | 13.2 26 | 172 | -120[ 292 08 [ 212 ] 52 | 288 | -170][ 212 | -28 | 17.2
NPL -33 | 11.0 26 | 17.2 146 282 -18 [ 199 | -78 | 279 | -196 [ 199 | 54 | 156
AREPA 11.3 | 26.0 120 | 29.2 | 146 | 28.2 128 | 308 | 6.8 | 365 | 5.0 | 308 | 9.2 | 282
NMi-VSL -15 | 16.6 Not computed 08 | 222 18 [ 199 -128] 30.8 6.0 | 305 [ -17.8] 235 -36 | 19.9
LNE 45 | 25.6 52 | 288 78 | 279 | 68 | 365] 6.0 | 305 -11.8[ 305 | 24 | 27.9
UME 16.3 | 16.6 170 | 212 ] 196 | 199 | 50 [ 308 ]| 178 | 235 | 118 | 305 142 | 19.9
PTB 21 | 11.0 28 | 172 54 [ 156 | 92 [ 282] 36 [ 199] 24 [ 279 -1427] 19.9
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CCEM.RF-K10.CL and EUROMET.EM.RF-K10.CL Calibration factor, frequency: 20 GHz,
Transfer standard: PTB 2- 6
Degrees of equivalence [ D; and its expanded uncertainty (k =2), U;]
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Open symbols represent values from laboratories in Associate States and Economies of the CGPM
Blue triangles: participants in EUROMET.EM.RF-K10.CL
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CCEM.RF-K10.CL and EUROMET.EM.RF-K10.CL

MEASURAND : Calibration factor

TRANSFER STANDARDS : Power sensors PTB 2-6, PTB 2-6-1 for CCEM.RF-K10.CL and PTB 2-06-2 for EUROMET.EM.RF-K10.CL

Matrix of equivalence FREQUENCY : 23 GHz
Labj —>

Labi NMIJ NIST METAS CSIR-NML PTB NMIA NPL MIRS/SIQ INRIM VNIIFTRI

/10° /10° /10° /10°]/10° /10°]/10® /10°]/10® /10°]/20® s10°|/20% s10°|/10% s10°)|/10° /10%]/10° /10°|/10° /107
NMIJ 0.8 9.8 0.5 | 20.4 -3.6 219 | -3.6 33.2 1.5 15.7 -2.6 204 | -5.6 16.0 | -1.6 18.3 | -22.9 | 42.3 7.4 58.7
NIST 0.3 18.9 -0.5 20.4 -4.1 27.2 -4.1 36.9 1.0 225 ] -31 26.0 | -6.1 228 | -21 24.4 | -23.4 | 45.3 6.9 60.8
METAS 4.4 20.4 3.6 21.9 4.1 27.2 0.0 37.7 5.1 23.9 1.0 27.2 -2.0 24.1 2.0 256 | -19.3 | 46.0 | 11.0 | 61.4
CSIR-NML 4.4 32.3 3.6 33.2 4.1 36.9 0.0 37.7 5.1 34.5 1.0 36.9 -2.0 34.7 2.0 358 | -19.3 [ 52.3 | 11.0 | 66.2
PTB -0.7 13.7 -1.5 15.7 -1.0 22.5 -5.1 23.9 -5.1 34.5 -4.1 22.5 -7.1 18.7 -3.1 20.6 | -24.4 | 434 5.9 59.4
NMIA 3.4 18.9 2.6 20.4 3.1 26.0 ] -1.0 27.2 -1.0 36.9 4.1 22.5 -3.0 22.8 1.0 24.4 1 -20.3 | 45.3 ] 10.0 | 60.8
NPL 6.4 14.0 5.6 16.0 6.1 22.8 2.0 24.1 2.0 34.7 7.1 18.7 3.0 22.8 4.0 209 | -17.3 | 43,5 ] 13.0 | 59.5
MIRS/SIQ 2.4 16.5 1.6 18.3 2.1 244 | -2.0 256 | -2.0 35.8 3.1 206 | -1.0 244 | -4.0 20.9 -21.3 | 444 9.0 60.2
INRIM 23.7 | 41.6 229 | 423 | 234 | 453 ]| 193 | 46.0 | 193 | 52.3 | 244 | 434 | 20.3 | 453 ] 173 | 435 | 21.3 | 444 30.3 | 71.3
VNIIFTRI -6.6 58.2 -7.4 58.7 -6.9 60.8 | -11.0| 614 ] -11.0 | 66.2 -5.9 59.4 | -10.0 | 60.8 | -13.0 | 59.5 ] -9.0 60.2 | -30.3 | 71.3
SPRING 0.5 27.1 -0.3 28.2 0.2 325 ] -3.9 334 ] -39 41.7 1.2 298 | -2.9 325 ] -5.9 300 | -1.9 31.2 | -23.2 | 49.3 7.1 | 63.9
SP 0.3 16.0
NPL 1.1 13.2
AREPA 11.3 | 30.0 Not computed
NMi-VSL -0.8 16.4
LNE 18.1 21.4
UME 26.5 | 22.0
PTB 4.6 13.0

Laboratory having used the repaired transfer standard PTB 2-6-1
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MEASURAND : Calibration factor

TRANSFER STANDARDS : Power sensors PTB 2-6, PTB 2-6-1 for CCEM.RF-K10.CL and PTB 2-06-2 for EUROMET.EM.RF-K10.CL

Matrix of equivalence

FREQUENCY : 23 GHz

(Continued)

Labj —>

Lab i SPRING SP NPL AREPA NMi-VSL LNE UME PTB

/10° /10° /10° /10° /10° /10°]/10® /10%)/20° /10%)|/20° /10%]/10°® /10%]/10% /10%)/120° /10@
NMIJ 0.8 9.8 0.3 | 28.2
NIST 0.3 | 189 -0.2 | 325
METAS 4.4 | 204 3.9 | 33.4
CSIR-NML 44 | 323 39 | 417
PTB 0.7 | 13.7 1.2 | 29.8
NMIA 3.4 | 189 29 | 325 Not computed
NPL 6.4 | 14.0 59 | 30.0
MIRS/SIQ 24 | 165 19 | 31.2
INRIM 237 | 416 23.2 | 49.3
VNIIFTRI 6.6 | 58.2 7.1 | 63.9
SPRING 05 | 27.1
SP 0.3 | 16.0 -08 | 207 |-112.0] 340 ] 11 [ 229 |-178[ 267 [ -26.2| 272 | -43 | 20.6
NPL 1.1 | 132 0.8 [ 20.7 2102 328 19 [ 211 | -170] 251 | -25.4| 257 | -35 | 185
AREPA 11.3 | 30.0 110 | 340 ] 102 [ 328 121 | 342 68 | 36.9 | -152] 372 | 6.7 | 32.7
NMi-VSL -0.8 | 16.4 Not computed 11 [ 229 ;19 [ 211121 342 2189 27.0 [ -273 [ 274 | 5.4 | 20.9
LNE 18.1 | 214 178 | 267 170 251 | 68 | 360 | 189 [ 27.0 84 | 307 | 135 | 25.0
UME 265 | 22.0 262 | 272 | 254 | 257 [ 152 | 372 | 273 | 274 | 84 | 30.7 219 | 25.6
PTB 46 | 13.0 43 [ 206 ] 35 [ 185 67 [ 327 | 54 | 209 |-135] 250 | -21.9] 256

The BIPM key comparison database, June 2007
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CCEM.RF-K10.CL and EUROMET.EM.RF-K10.CL Calibration factor, frequency: 23 GHz,
Transfer standard: PTB 2- 6
Degrees of equivalence [ D; and its expanded uncertainty (k =2), U;]
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Open symbols represent values from laboratories in Associate States and Economies of the CGPM
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CCEM.RF-K10.CL and EUROMET.EM.RF-K10.CL

MEASURAND : Calibration factor

TRANSFER STANDARDS : Power sensors PTB 2-6, PTB 2-6-1 for CCEM.RF-K10.CL and PTB 2-06-2 for EUROMET.EM.RF-K10.CL

Matrix of equivalence FREQUENCY : 26 GHz
Labj —>

Labi NMIJ NIST METAS CSIR-NML PTB NMIA NPL MIRS/SIQ INRIM VNIIFTRI

/10° /10° /10° /10°]/10° /10°]/10® /10°]/10® /10°]/20® s10°|/20% s10°|/10% s10°)|/10° /10%]/10° /10°|/10° /107
NMIJ -17.1 | 18.1 -9.2 | 24.2 -1.4 28.3 | -124 | 409 | -11.9 | 22.7 | -144 | 239 | -204 | 215 | -10.4 | 21.9 | -346 | 43.8 ] -26.4 | 335
NIST -7.9 21.6 9.2 24.2 7.8 30.6 | -3.2 425 1 -2.7 255 | -5.2 266 | -11.2 | 245 ] -1.2 248 | -25.4 | 454 ] -17.2 | 355
METAS -15.7 | 26.1 1.4 28.3 ]| -7.8 30.6 -11.0| 449 ] -105| 29.4 | -13.0| 304 | -19.0| 285 ] -9.0 28.8 | -33.2 | 47.7 | -25.0 | 38.4
CSIR-NML -4.7 39.3 12.4 | 40.9 3.2 4251 11.0 | 44.9 0.5 416 | -2.0 42.3 ] -8.0 41.0 2.0 41.2 | -22.2 | 56.0 | -14.0 | 48.4
PTB -5.2 19.8 119 | 22.7 2.7 255 ] 105 | 294 -0.5 41.6 -2.5 25.2 -8.5 22.9 1.5 23.3 | -22.7 | 446 | -145| 345
NMIA -2.7 21.2 14.4 | 23.9 5.2 26.6 | 13.0 | 304 2.0 42.3 2.5 25.2 -6.0 24.1 4.0 245 | -20.2 | 45.2 ] -12.0| 35.3
NPL 3.3 18.5 204 | 215 | 11.2 | 245 | 19.0 | 285 8.0 41.0 8.5 22.9 6.0 24.1 10.0 | 22.2 | -14.2 | 440 ] -6.0 | 33.7
MIRS/SIQ -6.7 19.0 10.4 | 21.9 1.2 24.8 9.0 28.8 -2.0 41.2 -1.5 23.3 ]| -4.0 245 | -10.0 | 22.2 -24.2 | 44.2 ] -16.0| 34.0
INRIM 17.5 42.4 346 | 438 | 254 | 454 | 33.2 | 47.7 ]| 222 | 56.0 | 22.7 | 446 | 20.2 | 45.2 142 | 44.0 | 242 | 44.2 8.2 51.0
VNIIFTRI 9.3 31.7 264 | 335 | 172 | 3565 | 25.0 | 384 ] 140 | 484 | 145 | 345 | 12.0 | 35.3 6.0 33.7 16.0 | 34.0 -8.2 51.0
SPRING 1.3 20.3 18.4 | 23.1 9.2 259 | 17.0 | 29.8 6.0 41.9 6.5 24.5 4.0 25.6 -2.0 23.4 8.0 238 | -16.2 | 448 | -8.0 | 34.8
SP 5.0 21.0
NPL 1.3 15.4
AREPA 3.0 34.0 Not computed
NMi-VSL -7.4 18.2
LNE 6.7 20.2
UME 26.7 | 36.2
PTB -0.3 17.0

Laboratory having used the repaired transfer standard PTB 2-6-1
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MEASURAND : Calibration factor

TRANSFER STANDARDS : Power sensors PTB 2-6, PTB 2-6-1 for CCEM.RF-K10.CL and PTB 2-06-2 for EUROMET.EM.RF-K10.CL

Matrix of equivalence

FREQUENCY : 26 GHz

(Continued)

Labj —>

Lab i SPRING SP NPL AREPA NMi-VSL LNE UME PTB

/10° /10° /10° /10° /10° /10°]/10® /10%)/20° /10%)|/20° /10%]/10°® /10%]/10% /10%)/120° /10@
NMIJ -17.1 | 18.1 -18.4 | 23.1
NIST 79 | 216 92 | 259
METAS 157 | 26.1 -17.0 | 29.8
CSIR-NML 47 | 39.3 6.0 | 41.9
PTB 52 | 19.8 6.5 | 245
NMIA 27 | 21.2 40 | 25.6 Not computed
NPL 3.3 | 185 2.0 | 23.4
MIRS/SIQ 6.7 | 19.0 -8.0 | 23.8
INRIM 175 | 42.4 16.2 | 44.8
VNIIFTRI 93 | 317 8.0 | 34.8
SPRING 1.3 | 203
SP 50 | 21.0 37 [ 260 ] 2.0 [ 400 124 [ 278 ] -1.7 | 29.1 | -21.7] 419 ] 53 | 27.0
NPL 1.3 | 154 37 | 26.0 .17 | 373 87 | 238 54 | 254 [ -254] 393 | 1.6 | 22.9
AREPA 3.0 | 34.0 20 | 400 17 ] 373 104 | 386 | 3.7 | 395 | -237] 497 33 | 380
NMi-VSL 7.4 | 182 Not computed 124 278 87 | 238 | -104 386 141 272 [-341] 405 | -7.1 | 24.9
LNE 6.7 | 20.2 17 | 291 | 54 | 254 37 [ 395 141 272 200 415 7.0 | 26.4
UME 26.7 | 36.2 217 | 419 ] 254 | 393 [ 237 | 497 | 341 | 405 ] 200 [ 415 27.0 | 40.0
PTB 03 | 17.0 53 [ 270 -16 [ 229 33 [ 380 71 [ 249 70 [ 264270 40.0
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CCEM.RF-K10.CL and EUROMET.EM.RF-K10.CL Calibration factor, frequency: 26 GHz,
Transfer standard: PTB 2- 6
Degrees of equivalence [ D; and its expanded uncertainty (k =2), U;]
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