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Table 1
Labo- Method Sources 41 Proportional counter  Gamma-ray counter Dead times Resolving
ratory used Range Total Gas  Pressure Discr. Nal(TI) crystals ((bs) time
of backing level Number Diam. Height TJB* .7 T*
mass™** mass _ 14 '
(mg) (pg/em™) (kPa)  (keV) ._ (mm)  (mm) . (ps)
AAEC  47TB(PC)-y 20-60 d 25-1 060 CHy atm - 0.3 ] 75 75 9.10 (3) 20.0 (2) 1.202 (5)
AECL  4TWB(PC)-y 14-53 28 CHy atm  =0.1 2 76 76 2.199 (5) 2.212 (5) 0.6212 (6)
AIEA  4TIB(PC)-y 10-21 38 CHy  atm 0.18 ] 76 76 4.16 (1) 3.95 (1) 0.991 (4)
ASMW  4TTB(PC)-y 9-88 d 35 C3Hg atm [,11 0.8 1 102 76 4,001 (]8)v 4,000 (18) 1.036 (3)
BARC 1 0.2
BCMN 4@B(PC)-y 9-15 VYNS 50 GHy atm 1 2 76 76 4,05 (4) 4.00 (4) 1.00 (2)
14-15 Carbon 19 =
BIPM 4TTB(PC)-y 8-51 130 CHy atm 0.06 1 76 76 4,20 (1) 4.20 (1) 1.07 (1
ETL AMB(PC)-y 7-16 30 CHy  atm 0.2 2 76 76 4.35 (5) 2.11 (5) 0.688 7(28)
1B AMB(LS)-y 5-10 - - - - i 45 50 g'jg (5) 8.20 (10) 0.35 (1)
47iB(PC)-y 5-10 80 CHy atm 0.4 2 45 50 7.40 (10) 7.60 (10) 0.725 (10)
- 3.02 (2) 3.01 (2) 0.967 (7)
IEA 4TIB(PC)-y 30-55 d 30 Ar/CHy atm 0.7 2 76 76 305 () 3.0 (@) 067 (1
[ER
IMM ATIB(PC)-y 10-25 40 Ar/CHy atm 0.1 - 40 40 3.2 (1) 3.2 (1 2.12 (4)
AT B(PC)-y 11-12 40 CHy atm 0.2 1 40 40 6.0 (1) 6.0 (1) 0.99 (2)

* The uncertainty in units of the last digit is given in parentheses

** d indicates that the original solution was diluted
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Table 1 (cont'd)

Labo - Method Sources 4T Proportional counter GCGamma=-ray counter Dead times Resolving
ratory used Range Total Gas Pressure Discr. Nal (TI) crystals (p.,s) time
of backing level Diam. Height T,* T * T*
mass** mass B Y r
(mg) (@g/ecm*) (kPa)  (keV) (mm) (mm) (ps)

IPA

IRK AT (Nal)y  7-26 d - - - - 127 127 - 8.0 (2) -

LMRI  4TrB(PC)-y 15-120 45 CHy  atm 0.1 CJ;)‘:‘;' 10 cm3  »g*** > 6 1,13 (1)
ATB(LS)-y 23-25gd - - - 4.997 (25) 4.991 (25) 1.020 (2)
4T (Nal)-y d - - - 125 100 - -

1.061 (3) 0.514
NAC ATIB(LS)-y 22-27 - (LS) - - 76 76 ’ 1.35 (3) 0.506 (1)
' to 1.141(6) 0.503
NBS ATTB(PPC)-y 14-49 d 25 Ar/CHy 1.43 2-100 76 76 20,1 (2) 20.1 (2) 1.00 (5)
AC =

NIM 4TTB(PC)~y 25-60 d 10 CH4 atm 0.45 50 50 5.8 (2) 2.0 (1 :ig (4)
4TTB(LS) 25-45 d - - - - 28.2 (4) - -
ANTB(PC)-y 11-41 d 20 CHy atm - 75 75 5.10 (51) 1.40 (24) 1.064 (16)

NPL ATIB(PC)-y 27-32 60 Ar/CH4 aim 0.2 75 75 1.507 (10) 2.5 (_T_l) 0.547 (10)

* The uncertainty in units of the last digit is given in parentheses
** d indicates that the original solution was diluted
*** Different values used; Tﬁ =7 o



Table 1 (cont'd)

Labo - Method Sources 47F Proportional counter Gamma-ray counter Dead times Resolving
ratory used Range Total Gas  Pressure Diser. Nal(T1) crystals (fes) time
of backing level Number Diam. Height "CB* T * T*
mass** mass. _ _ : 14 r
(mg) (g/cm 2) (kPa) (ke V) (mm) (mm) (fs)
NRC 41TB(PPC)~y 16-24 40 Ar/CHy 0.81 1-40 2 76 76 2.080 (15) 2.050 (15) 0.972 (10)
AC
OMH 4@ B(PC)-y 10-33 30 CHy4 atm 0.22 1 76 76 3.024 (5) 2.988 (5) 1.005 (10)
PTB 4T B(PC)-y 10-12 45 CHs  atm 0.5 ] 76 76 2.96 (3) 2.99 (3) 1.69  (3)
" " " Ar/CHy atm 0.5 4,99 (3) 4.96 (3) 2.96 (3)
AT B(PPC)-y " " " 1 >0.5 ] 76 76 5.12 (3) 5.11 (3) 1.02 (2)
" " " " 1.1 0.5-50 2 76.2 76.2 2,00 (6) 2.00 (6) 0,988 (30)
477 (Nal)y  8-13 - = - 15 2 well 150 100 5
SCK AT B(PC)-y 6-21 50-1 000 6H4 atm 0.3 ] 102 102 2.82 (1) 2.85 (2) 1.002 7 (1)
47 (Nal)y 2.5-9 - - - 1 well 127 127 - 4,189 (2) -
UVVVR 4TB(PC)-y 15-50 d 40 CH;,  atm 0.3 2 76 51 6.520 (15) 6.520 E;g; (])'09 (1)

* The uncertainty in units of the last digit is given in parentheses

** d indicates that the original solution was diluted

.980 (15)



Table 2
Labo- y-channel Numbers of Range  Mean time Slope to Radioactivity  Standard Total syst. Coincidence
ratory setting sources data of for one intercept concentration deviation uncertainty  formula
measured points Nc/Ny data point ratio*® 1978-10-15 (lo=)  of the final used***
Method _ result*¥
(ke V) ' (%) () | (Bg'mg~!)  (Bq-mg-T) (Bq-mg~1)
AAEC PC 530-650 15 17 94-73 4 000 0.172 (10) 830.94 1.01 C
11 12 94-82 0.206 (5) 831.15 0.50
710-880 15 20 95-78 4 000 -0.014 - 829.79 0.63
11 15 95-86 -0.005 - 829.91 0.46
1210-1 630 15 19 91-63 12 000 0.399 (22) 832.98 2.42
11 14 91-74 0.432 (7) 833.43 1.13
83T1.59 0.56 3.33
AECL PC 500-685 15 68 92-68 500 0.155 0(14) 830.42 0.44 B
685-915 17 176: 93-73 500 -0.002 0(11) 830.11 0.17
730-1 520 15 64 92-67 500 0.119 2 (8) 831.32 0.46
1280-1 535 15 109* 89-55 1 000 0.357 0(24) 832.80 0.40
830.T1 0.75 1.08
AIEA PC >483 11 38 94-65 1 000 0.163 (5) 830.53 0.38 @)
483-700 11 37 94-64 1 000 0.185 (6) 830.42 0.49
> 700 11 37 95-67 1 000 0.133 (6) 828.27 0.45
700-900 11 37 95-70 1 000 0.015 7(20) 827.75 0.27
829.24 0.20 2.07
ASMW  PC | 300-1 300 9 15 91-57 6 000 0.132 (3) 829.2 0.6 C
I 500-700 3 4 86-57 6 000 0.145 (9) 829.0 2.0
i1l 300-1300 10 21 94-57 6 000 0.146 (3) 830.1 0.5
v 829.5 0.2 1.7



Table 2 (cont'd) o

©
Labo- y-channel Numbers of Range . Mean time Slope to Radioactivity  Standard Total syst. Coincidence
ratory setting sources data of for one intercept concentration deviation uncertainty formula
measured points Nc/Ny data point ratio™ 1978-10-15 (16~) of the final used***
Method ] ' result®*®
(ke V) . (%) ) (Bq:mg™')  (Bq-mg=!) (Bq-mg™T)
BARC
BCMN PC 560-700 5 40 86-70 1 000 0.165 (6) 829.9 0.6 C-l1
700-875 9 81 90-70 1 000 -0.019 (5) 827.9 0.4
700-1 750 4 44 88-60 1 000 0.129 (2) 827.9 0.6
828.4 0.3 1.2
BIPM PC 500-700 15 59 90-55 5000 0.149 1(15) 831.05 0.51 C-l
700-900 15 60 92-62 5 000 0.000 8(10) 830.32 0.23
1 260-1 490 14 25, 88-50 54 000 0.297 2(37) 833.3 2.4
. 830.46 0.27 1.1
ETL PC 500-700 32 40: 92-65 1 800 0.176 6 (112) 832.51 1.09 C
700-900 32 40 94-70 1 800 0.014 7(34) 831.12 .60
1 200-1 500 31 38" 90-60 1 800 0.344 7(139) 830.88 1.61
831.39 0.50 3.0
iBJ LS 324-1 400 7 7 88-76 300 0.126 0(33) 828.4 0.7 C
135-1 400 7 7 89-77 300 0.083 4(22) 826.8 0.8
827.56 0.64 0.58
PC 315-1 400 7 6 88-75 300 0.132 2 (28) 827.8 2.6
460-1 400 7 6  88-75 300 0.1313(46)  827.5 1.3
827.65 2.6 3.2
IEA PC 498-695 37 (3) 10 94-75 3 600 0.183 (5) 831.7 0.3 1.3 B
710-890 46 (2) 20 96-72" 3 600 0.009 7(11) 830.6 0.3 1.1

o)
w
o
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N Table 2 (cont'd)

Labo~ y-channel Numbers of Range  Mean time Slope to Radioactivity = Standard Total syst. Coincidence
ratory setting sources data of for one intercept concentration deviation uncertainty  formula
measured points Nc/NY data point ratio® 1978-10-15 (167)  of the final  used™™**
Method _ result**
(keV) ' (%) (s) (Bq-mg™!)  (Bq'mg=1) (Bq-mg=T)
IER
IMM PC 550-820 10 15 86-50 2 000 0.063 842.6 0.8 3.7 C
> 80 5 3 85-65 7 000 0 849.8 1.4 5.3 C
IPA
IRK Nal >22.1 10 - - - - 828.3 0.8 1.0 -
L MRI PC o 21 28: 88-45 5 000 - 829.6 0.80 0.83 O
foreach
Y seft.
LS 550-650 8 13 83-60 240 0.097 0 (15) 834.2 1.7
750-850 8 13- 84-60 240 -0.017 0(34) 834.8 1.4
1 350-1 450 8 13 78-51 240 0.242 4(100) 831.2 2.1
833.2 1.0 1.3 B
Nal 12 830.0 0.2 4.6 -
NAC LS >500 10 15 92-78 800 0.126 1(19) 831.16 0.50 O
500-700 4 15 91-76 800 0.182 8(21) 831.16 0.90
700-900 4 15 93-80 800 0.055 7(28) 829.44 0.80
1 000-1 500 3 15 88-67 1 600 0.392 7(26) - 833.9 1.0
831.16 0.50 1.92
NBS PPC 700-900 5 ~ 35 92-58 200 0.0123 (8) 830,33 0.46 1.85 B
AC 831.83 0.29 1.11



) Table 2 (cont'd)
Labo - y-channel Numbers of Range Mean time Slope to Radioactivity Standard Total syst. Coincidence
ratory setting sources data of for one intercept concentration deviation uncertainty  formula
measured. points NC/NY data point ratio® 1978-10-15 (To~)  of the final used®**
Method ‘ result*¥
(keV) (%) () (Bq-mg™!)  (Bqrmg=1) (Bq:mg-T)
NIM PC 520-680 22 220 95-79 1 200 0.197 0 (5) 830.5 0.3 C
720-880 24 240 96-82 1200 0.01 832.1 0.2
two~dimen- 830.7 0.3
sional 831.0 0.2 5.2 -
LS - 9 - - - - 832 1 11
PC 473-700 20 7 94-76 300 0.176 (19) 830.00 0.51 4,2 C
NPL PC A {715—1 500 15 37+12  93-58 1200 0.126 5(22) 829.58 0.25 C-I
715-873 15 33+]12  94-63 1 200 -0.02569(57) 828.89 0.16
B {7]5-] 500 11 36+7 93-63 1 200 0.141 9(23) 828.63 0.22
715-873 11 37+7 94-67 1 200 -0.01431(94) 829.27 0.16 +13.3
828.93 0.20 :
. - 1.4
NRC ~ PPC 520-700 10 14 92-79 500 0.189 (2)  832.04 0.17 B
710-910 10 14 93-81 500 -0.005 (1) 830.34 0.29
1 850-2 060 10 14 83-56 2 000 0.614 (2) 832.70 0.64
2Ge(Li) 790-804 10 14 93-85 500 -0.045 (5) 831.48 0.44
NB/N 83T.7 0.4 2.5
AC PC 520-700
tooalo] 10 14 93-82 831.42 0.56 o
520-700‘[
210-910 10 14 93-63 831.29 0.32
1 850-2 060 10 14 93-82 832.11 0.60
2Ge(Li) 790-804 10 14 93-82 831.48 0.44
831.69 0.21 1.5
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Table 2 (cont'd)

Labo- y-channel Numbers of Range  Mean time Slope to Radioactivity  Standard Total syst. Coincidence
ratory setting sources  data of for one intercept concentration deviation uncertainty  formula
measured points Nc/Ny data point ratio™ 1978-10-15 (160)  of the final  used***
Method _ result**
(ke V) (%) (s) (Bq-mg™!)  (Bq-mg=T) (Bq-mg~1)
OMH PC 500-700 15 30 94-70 1250 0.141 (3) 833.02 0.25 C
700-930 15 15 1250 0.010 (1) 829.57 0.42
500-1 540 14 14 1250 0.119  (6) 832.29 0.26
750-1 540 14 14 1250 0.124  (3) 832.01 0.27
832.15 0.37 1.8
PTB PC] >500 16 44 93-70 2 400 0.154 (5) 829.3 0.3 C
730-860 10 10 93-70 2 400 -0.006 (1) 829.1 0.3
PC2 >500 16 44 93-70 2 400 0.162 4(24) 829.0 0.2
730-860 10 11 93-70 2 400 -0.000 (3) 828.7 0.5
" 829.06 0.14 0.39
PPC >500 4 206 92-65 3 600 +0.12-0.17  829.18 0.22 c
730-860 3 155 92-40 3 600 +0.005 4 (1) 829.02 0.02
829.10 0.22 0.33
PPC 720—880} 95-75 -0.739 (13)
2 param.) { ~1 400 12 117 80 45 2 000 -0.260 (12) 829.03 0.11 0.25 C-I
4T (Nal)y >15 3 96.9+0.4 828.3 1.2 1.3 -
SCK PC 510-690 9 14 90-63 1 000 0.134 (40) 827.72 1.72 C
700-900 9 14 92-69 1 000 -0.008 8(22) 827.98 0.41
510-690 9 12 90-71 1 000 0.157 1(55) 829.37 0.95
828.19 0.38 1.5
Nal > 22 2 1 000 b 829.10 0.97 4.4 -
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Table 2 (cont'd)

(=]

Labo- y=-channel Numbers of Range  Mean time Slope to Radioactivity  Standard Total syst. Coincidence
ratory setting sources data of for one intercept concentration deviation uncertainty  formula
measured points Nc/NY data point ratio® 1978-10-15 (100) of the final  used***
Method ] result®*

(ke V) (%) (s) (Bg'mg~!)  (Bqrmg=!) (Bq-mg~1)

Dilution )

UVVVR PC ] >500 11 17 93-55 320 0.191 (4) 830.04 0.66 C-I

>182 11 17 93-55 320 0.146 (25) 829.94 0.41

2 >500 50 46 93-70 500 0.176  (4) 830.72 0.41
>182 50 46 93-70 500 0.144  (4) 829.73 0.33
>500 37 33 94-70 800 0.181 (5) 829.60 0.41

3 1>500 35 30 93-66 800 0.176  (7) 829.38 0.66
>182 35 30 93-66 800 0.144  (6) 828.76 0.58

829.70 0.27 1.25
3
* The uncertainty in units of the last digit is given in parentheses
** Corresponding to the confidence level of 1g~ (where indicated)
*** Coincidence formulae: B = Bryant, C = Campion, C-| = Cox-Isham, O =other
*E** Multiparametric linear adjustment with five different y-channel settings was used:
I Il v \Y%
610-698 787-808 565-573 448-478 557-565
799-808 1032-1047 1 164-1175

1 360-1 373
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Graphical representation of the results



Supplementary results from the
(Rapport BIPM-79/5)

4 .
Cs comparison

Table 1
Labo- Method Sources AT Proportional counter Camma-ray counter Dead times Resolving
ratory used Range Total Gas Pressure  Discr. Nal(Tl) crystals _ (Q,Ls) time
of backing ’ level Number Diam. Height TB* T * ‘Cr*
mass mass ) 4
(mg)  (pg/cm?) (kPa)  (keV) (mm)  (mm) (fs)
IER 4T B(PC)-y 10-86 50 CHy atm 1 1 76 76 3.201 (1) 3.196 (1) 1.075 (2)
IPA ATIB(PC)-y  9-18  50-150  CHy atm 1 1 76 76 10.0  (5) 10.0 (5) 1.095 (5)
BARC 4TTB(PC)-y  18-21 70 LPG atm 0.2 ] 76 76 6.35 (20) 6.35 (20) 2.295 (100)
Table 2
Labo- y=-channel Numbers ojzf Range Mean time Slope to  Radioactivity = Standard  Total syst. Coinci-
ratory setting sources daota of for one intercept concentration deviation uncertainty dence
measured points Nc/Ny data point ratio™ 1978-10-15 (1o7) of the final formula
Method ] ] resul’r**] used***
(keV) (%) (s) (Bq-mg™") (Bq-mg™') (Bq:mg™')
IER PC 700-900 18 960 93-80 16-20 0 829.30 0.18 C-I
700-1 600 17 800 93-77 22-100 0.1142 (21) 828.41 0.30
520-700 17 900 93-71 25-90 0.1857 (16) 829.14 0.28 (+1.5
829.09 0.14 ’
-2.3
[PA PC 700-900 8 6 91-65 500 0.013 9 (24) 827.93 1.91 O
700-1 000 8 6 90-66 500 0.037 3 (20) 829.47 1.53
500-1 500 8 6 89-65 400 ~0.1353 (49) 830.84 2.33
100-900 8 6 89-66 400 0.097 5 (39) 832.03 1.58
828.87 1.19 3.2
BARC PC 480-700 7 44 90-45 1200 0.103 3 (29) 831.67 0.94 C
700-960 7 44 92-50 1 200 0.0115 (11) 832.23 0.49
> 480 7 44 91-46 1 200 0.0855 (26) 832.49 1.29
832.13 0.41 2.1



