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Absolute Measurement of Eu
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(Received July 22, 1981)

2
A new method of the absolute measurement for 15 Eu

was established based on the 4mR-vy spectroscopic anti-coin-
cidence method. It is a coincidence counting method consisting
of a 4mR-counter and a Ge{(Li) yY-ray detector, in which the
effective counting efficiencies of the 4wp-counter for p-rays,
conversion electrons, and Auger electrons were obtained by
taking the intensity ratios for certain y-rays between the
single spectrum and the spectrum coincident with the pulses
from the 4nR-counter.

First, in order to verify the method, three different
methods of the absolute measurement were performed with a
prepared 60Co source to find excellent agreement among the
results deduced by them. Next, the 47B-y spectroscopic

coincidence measurement was applied to 152Eu sources prepared

by irradiating an enriched lSlEu target in a reactor. The

result was compared with that obtained by the y-ray spectro-

152

metry using a Eu standard source supplied by LMRI. They

agreed with each other within the error of 2%.
. 152 60 . . , ,
Keywords; Eu, Co, Absolute Determination, 4mB-y Coinci-

dence, 47~y Anti~coincidence
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Comparison of the results of various methods of the

absolute measurement for 60Co.

Table 1

Notaions are explained in

the text.

Method TD(usec) go(dps) TR(usec} Eo(dps)
4mB-y coincidence 3.0 6979+15 1.0 6997215
4mB-y spectroscopic 1.6 6742127 6.0 701028

coincidence 6730227 6996+28
1.6 6850+27 3.0 6984+27

6884+15 701915

4mR-y spectroscopic 1.6 7016+12 6.0 7011+12
anti-coincidence 701811 701211
1.6 703412 3.0 7027+12

7029£11 7024+11

Table 2

l52Eu solution.

Result of the y-ray spectrometry for the prepared

Disintegration rate per mg solution

Nuclide at 1 September, 19890
152Eu 4537+43
154Eu 33+ 3
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Table 3 Result of the 47B-Y spectroscopic coincidence
absolute measurement oI l52Eu. Detailed explanation
is given in the text.
Source 1 5 3 4
No.
Ng 7501+% .6 65957 71327 7952+ 8
A (344) 0.9694%+.0027 0.9803%.0030 0.9690%,0027 0.9557%.0027
c 0.9247+.0027 0.9409%.0630 0.9265%,0027 0.9084+.0027
A (779) 0.9740%.0062 0.9779%.0066 0.9833+.0065 0.9760%x.0060
c ' 0.9293+,0062 0.9385%,0066 0.9407%,0065 0.9286+*.0060
A (1090) 0.941 *.022 0.288 .024 0.943 £,024 0.903 £.020
¢ 0.897 *,022 0.949 =.024 0.901 =.024 0.856 £.020
A (1299) 0.828 £.024 G.906 £.025 0.811 *,022 0.801 =.020
c 0.783 *.024  0.867 £.025 0.769 *.022  0.754 £.020
€8(1492) 0.9586%.0081 0.9596+.0089 0.9478+.0083 0.9273+.0074
A (1086} 0.1852.0028 0.2244+%.0034 0.1592%.0027 0.1563%.0025
5A 0.1432+£.0028 0.1873*.0034 0,1194%.0027 0.1119+£.0025
AC(122) 0.2081+.0010 0.2395%£.0010 0.1750*.0008 0.1772%.0008
e 0.0201%.0030 0.0105%+.0036 0.0128%.0028 0.0183+%.0027
A (245) 0.6318:.0044 0.6501*.0049 0.6199%.0044 0.6256%.0040
c 0.5162+.0052 0.5183*.0060 0.5189+.0052 0.5240%.0047
A (964) 0.6200+.0045 0.6496+,0049 0.6141%.0046 0.6165%.0043
c 0.5024%.0053 0.5177+.0060 0.5123%£.0054 0.5137+£.0050
A (1112) 0.6456+*.0054 0.6598%,0055 0.6293%.0049 0.6171%.0046
c 0.5324+.0058 0.5303%.0065 0.5296%,0056 0.5144£.0053
A (1408) 0.6232+.0029 0.6468+.0032 0.6268+,0039 0.6247%.0037
Cc 0.5061+.0041 0.5143*.0047 0.5268%.0048 0.5230£.0045
(e ) 0.5143+,0134 0.5202+.0070 0.5219z.0079 0.5188%.0055
=122" av
<EB> 0.9254%,0113 0.9399+.0123 0.9269+.0115 0.9101+.0101
<f€e>= 0.3932+,0094 0.4097+.0054 0.3845%,0058 0.3813%+,0042
EB 0.6432+.0099 0.6636%.0075 0.6349*.0074 0.6272+.0060
EO 11675%£18Q 9935+113 11236132 12700122
No/ggef 1.014+.016 1.010£.012 1.017+.013 1.016+.010
ref
(N,/Ng®%) ,, = 1.014£.007
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Table 4 Result of the absolute measurement of lSZEu for
various thicknesses of the absorption layer.
Absorbers TOB1 TIBLl T2B2 T3B3
EB 13785%12 13847+£14 13557+13 13246x12
<EB> 0.8352+.0081 0.8330%.0075 0.8252+.0073 0.7826%.0065
6A 0.0620+.0018 0.0774%£.0019 0.0691%£.0024 0.0630%.0018
€195 0.4645+.0037 0.4505+.0032 0.4434+.0056 0.4300£.0042
e v 0.0104%.0019 0.0007+.0020 O 0
<f€e>- 0.3277+.0029 0.3232+.0026 0.3151+.0042 0.3045+.0042
EB 0.5535+.0046 0.5454+.0042 0.5382+.0050 0.5162+.0041
Eo(x104} 2.518+,022 2.554+.022 2.5452.025 2.592+,022
Ratio 1 1.014+r.011 1.011+.012 1.029+.012
3i, fi
5, ;
| |
Ground State
Fig.l An illustrative decay scheme for the 473-y spectro-

scopic absolute measurement.
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Fig.?2 A block diagram of the counting set-up for the 4mB-vy

spectroscopic absolute measurement.
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Fig.3 A block diagram of the adopted ordinary 4mB-y coin-

cidence absolute measurement.
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Fig.4 A simplified decay scheme of Eu effective for the

4TR-v spectroscopic ceoincidence measurement.

1'0 T T
r 2 +
o5 | / 4 ]
1.0 + : !
0.5+ 3 -
g P / i ;
0.5} 2 i
1.0 + } t
05 .
1
(8] 1 | S L
0 Q-5 1.0 1.5 2.0
Eﬁ (MGV)

Fig.5  Beta-ray efficiency curves of the 478-counter obtained
by the 4mB-y spectroscopic coincidence method.
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2 RAEMOLEIZR Ty =31 sec EELWEXEON LY, (A-3 ) ATHT, =

1.2 pisec EW30OBAREXHOBECH>TLE Jo
AXLOE2RICR LG WEBICHT 517, H2BRBEFBICL >TKRKDIETH S

Table A,1 Dead time measurement by the two-source method.

Source No. 1 2 1+2
N (cps} 43672+ 7 55950+12 88119=x14
B.G. 1.220.1 1.2+0.1 1.2%0.1
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Fig.A,l Photopeak intensity in the coincidence y-ray

spectrum displayed as a function of the delay time fed
to the gate-pulse. The width of the gate-pulse was set
to 6 usec. Three y-ray peaks are chosen in order to
demonstrate that the effective width is equally 5.5 usec
for all y-rays though the coincidence timing shifts

forward as the y~ray energy decreases.
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Table A,2 Results of the 47B~Y spectroscopic coincidence

measurement of l52Eu with different resolving times.
Detailed explanations are found in the text.
TR{usec) 3 6
s (122) 0.1059+.0013 0.1412+.0013
e 0.0236%.0040 0.0202+.0044
s (244) 0.5822+.0057 0.5984+.0054
c 0.5316%.0068 0.5172%.0069
0.9208+.0035 0.9338%.0034
8,(344) 0.8999+.0035 0.8917+.0034
, 0.9325%.0078 0.9366%.0075
4,L779) 0.9115+.0078 0.8944%.0075
s (964) 0.5845%.0060 0.5975%.0052
c 0.5341%.0071 0.5162%.0067
0.0838%.0037 0.1206%.0042
4.(1086) 0.0647¢.0037 0.0802%.0042
0.864 +.031 0.909 +.030
£,(1090) 0.843 *.031 0.867 +.030
0.5673.0065 0.5886+.0064
4o (1112) 0.5158+.0075 0.5066+.0077
0.679 +.025 0.680 *.025
4,(1299) 0.659 +.025 0.638 +.025
0.5767+.0064 0.6026+.0053
8,(1408) 0.5258+.0064 0.5218%.0068
£y 0.6106%.0086 0.6086%.0081
N, (x10%) 1.162+.017 1.166%.016
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Fig.A.2 The experimental set-up for the measurement of EBY

(D]*'Dz)/2

Fig.A.3 An illustrative figure for the evaluation of the

detection geometry in the measurement of EBY



