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Table 1. Nuclear data of neutron monitors

Induced Isotopic Cross- Cross- I/o Contribution
nuclides Abundance section, section of epithermal
% o I

Fe-59 0.28 1.31 1.28 0.97 0.029
Co-60 100 37.1 74 1.99 0.057
Au-198 100 98.65 1550 15.7 0.323
Sb-124 42.7 4.08 118 28.8 0.467
Sn-117m 14.5 0.00596 0.336 56.3 0.631
Zr-97 2.8 0.0213 5.28 248 0.883
Co-58 67.76
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Fig. 2. Cross-section view of capsule

Table 2. Relative activation rate in the axial direction of the capsule

Position in the capsule

Monitor
CL CM CU TOP

Fe-59 1.001 =£0.0028 0.989 - 0.026 0.9744+0.026  0.953+0.027
Co-60 0.947 £0.012
Au-198 0.999 +0.019 0.991 =0.021 0.968 £0.029  0.944 +0.027
Sn-117m 0.950+0.036
Zx-97 0.94

Co-58 0.959 £0.026

— A1 7)) VT T B O RA R ——
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D ORTETRD I, T DRER% Table 3. 1T,



Table 3. Horizontal gradients in the capsule

Nuclide position Average gradient Standard deviation
(/ cm) (0)
Fe-59 L 0.045 +0.007
M 0.051 +0.012
Au-198 L 0.054 +0.012
M 0.058 +0.018
Sn-117m L 0.091 +0.025
M 0.091 +0.021
7r-97 L 0.096 +0.020
M 0.095 +0.015
Co-58 L 0.094 +0.007
M 0.097 +£0.016
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Table 4 . Relative activation rates obtained with a stack configuration

Monitor v -ray Position Relative activation rate Standard ~ Counting

nuclide (keV) 1 2 3 deviation error

Fe-59 1099 B 0.9872 1.0171 1.0033 +0.0117 =£0.011
M 1.0048 1.0011 0.9956

Co-60 1173 B 1.0132 0.9844 1.0049 +0.0105 =+0.010
M 0.9921 0.9941 1.0113

Au-198 411 B 0.9988 1.0000 1.0046 +0.0024 £0.009
M 0.9970 1.0013 0.9984

Sb-124 1691 B +0.0142 £0.019
M 0.9877 0.9923 1.0199

Sn-117m 159 B 0.9997 1.0009 0.9939 +0.0071 +0.005
M 0.9922 1.0142 0.9991

Zr-97 743 B 1.0260 0.9654 1.0213 +0.0235 £0.025
M 0.9740 1.0146 1.0118

Co-58 810 B 0.9735 0.9920 0.9991 +0.0161 +0.0004
M 1.0029 1.0045 1.0276
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1) R.Matsushita,M.Koyama,S.Yamada,M.Kobayashi and H.Moriyama: J. Radioanal. Nucl. Chem., 2186,
95 (1997).
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R S Ri3iHFT LM _EITRSR No.l 05 No.d0 & T 40 ERrO M ANEE SN T 5, AT
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RSR No.  Cd (Aw)kt,  #AETIR RSR No.  Cd (Au)tt #HE+R

(10 (10'
01 2.24 437 21 2.30 4.90
02 2.33 4.50 22 2.29 4.81
03 2.25 4.50 23 2.35 4.86
04 2.13 4.10 24 2.39 4.76
05 2.15 4.31 25 2.32 4.57
06 2.12 4.15 26 2.45 4.74
07 2.10 4.36 27 2.51 4.91
08 2.12 4.58 28 2.49 4.87
09 2.13 4.80 29 2.50 4.73
10 2.16 4.91 30 2.48 5.03
11 2.17 5.06 31 2.49 4.93
12 2.18 5.26 32 2.47 5.18
138 2.21 512 33 2.49 5.14
14 2.22 5.19 34 2.48 5.23
15 2.23 5.16 35 2.41 5.15
16 2.24 5.02 36 2.44 5.11
17 2.24 5.15 37 2.43 4.82
18 2.24 5.24 38 2.24 4.59
19 2.26 4.97 39 2.38 4.93
20 2.28 5.08 40 2.36 4.55
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£1 B2 2HMFERINE T ORI IEARBUNEE (cpm)

standard vertical horizontal
group element set1 set2 deviation setl set2 deviation

IV Cr 948 977 0.1 514 480 6.8
Fe 352 353 —-03 112 105 5.9
Co 1260 1250 0.8 721 677 6.3
Ni 265 265 0.0 140 132 5.9
Zn 1400 1410 —0.7 679 639 6.1
Se 12100 12100 0.0 8270 7840 5.3
A Ga 88800 86900 2.2 34200 31800 7.3
Mo 4580 4620 -—09 1680 1540 8.7
Sb 4000 3950 13 1220 1140 6.8
W 22300 22200 0.4 6580 6050 8.4
Au 6490 6260 3.6 2030 1880 7.7
VI Ru 672 670 0.3 331 318 4.0
Ag 760 760 0.0 454 440 31
Re 23300 24200 -—3.8 2250 2130 5.5
Os 1250 1240 0.8 726 689 5.2
Ir 2350 2360 —04 374 366 2.2
Pt 2550 2580 -12 988 950 3.9

X WK
1) M. Ebihara, N. Saito and H. Akaiwa.: J. Radioanal. Nucl. Chem. 108, 241 (1986).
2) H. Ebihara, K. Tomura and M. Masutani: J. Radioanal. Nucl. Chem. 109,69 (1987).
3) M. Ebihara, A. Nemoto. and H. Akaiwa, H.: Anal. Sci. 4, 169 (1988).
4) K. Shinotsuka and M. Ebihara: Anal. Sci. 10, 783 (1994).
S) P. Kong, M. Ebihara and H. Nakahara: Anal. Chem. 68, 4130 (1996).
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FHFRENCE T 2 RRREOER E LT, REMMEZRD LY, X)) 2F LV HKEELNT
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AMT B100! Lead in Lyophilized Human Blood
AMI B1002 Lead in Lyophilized Human Blood
AMI B1003 Lead in Lyophilized Human Blood
AMI B1004 Lead in Lyophilized Human Blood
AMI B1005 lLead in Lyophilized Human Blood
AMM—CL-1 Cabbage Leaves

ARC/CL~CP_Carrot Powder

ARC/CL-HDP Total Diet

ARC/CL-MP_Milk Powder

ARC/CL-WF Wheat Flour

. BCR-CRM 060 Aquatic Plant (L. major)
. BCR-CRM 061 Aquatic Plant(P.riparioides)
. BCR-CRM 062 Olive Leaves (0. europaea)

BCR-CRM 063R Skim Milk Powder
BCR-CRM 100 Beech Leaves

BCR-CRM 129 Hay Powder

BCR-CRM 150 Spiked Skim Milk Powder (low level)

. BCR-CRM 151 Spiked Skim Milk Powder (high level)
. BCR—CRM 184 Bovine Muscle

. BCR-CRM 186 Pig Kidney

BCR-CRM 189 Wholemeal Flour
BCR-CRM 190 Whole Rapeseed (med. level)

. BCR-CRM 191 Brown Bread

. BCR-CRM 194 Pb and Cd in Blood(low level)
. BCR-CRM 195 Pb and Cd in Blood(med. level)
. BCR-CRM 196 Pb and Cd in Blood(high level)

BCR-CRM_273 Major Elements in a Single Cell Protein

. BCR-CRM 278 Muscle Tissue
. BCR—CRM 279 Sea Lettuce (U. Lactuca)
. BCR-CRM 281 Rye Grass
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International Atomic Energy Agency
Analytical Quality Contorol Services

P.0. Box:100 A-1400 Wien AUSTRIA

Tel: +43 2254 73951 233 Fax: +43 2254 73951 222
CERTIFYING BODY:IAEA Laboratory Seibersdorf
Date Certified: 85-07

Unit Size: 50g

Min. Wt.: O.1g

Unit Price: $110

‘Measurand][ Conc || Type Erroxﬂ Remarks

‘Ba cert1f1ed | l

. J-Icertlfled " l
lM|cert1f ied | 3|r—/ kg :

IMlcertlfled “ 5 I ng/ kg
|_Qg_ ~ lo.13 J[certified [ 12lmg/ke

cr _—"9_5 “certifieﬁ _____I
{Cu "9.4 Icertified __—-lmg/kg :
[Fe i85 Jlcertified || 4|me/ke [
Hg lo.013 J[certified || 27)[mg/kg |

1 360 Jlcertified )| 4lmg/kg |
lcertified " 28)[mg/kg_ |
Ni I[4 [certified )| 14mg/ke
[p 2 300 Jlcertified || ollmg/ke

{Pb "1.6 certlfleq__l:. g/kg 1§
[rb l7. 6 certified I-
@;} certified I_ mg/kg__ |
Sr 40 certified | 9|lmg/kg |
Zn 24 certified I- mg/kg |
non—certlf ie mg/kg |
::jm*non—certlf ied| mg/kg |
: l |non-cert1f 1ed‘ mg/kg |
—-lnon~cert1f ied mg/kg |
l-______—__IMInomcertlf ied mg/kg |
_ IMlnon*cernf ied| mg/kg |
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