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Mutual Use of the Two-type y Spectrometers for the Measurement of Ra Radioactivity

ABSTRACT

Two types of gamma (7) spectrometer, which detectors are well and broad energy-type, respectively, have
been set up in the Earth Science Laboratory. The Well-type y spectrometer, EGPC 150-P16, has been mainly used
for the analysis of lead and cesium, to estimate the sedimentation rate. The Broad Energy (BE) - spectrometer,
GX4019, has been mainly applied to the analyses of radium isotopes in water. Both machines effectively measure
radioactive elements with a low background noise. The measurement of environmental radioactivity such as *°Pb
is usually needed a day and over, though it depends on the amount of activity. Our machines for the radioactivity
of #*Ph, Cs, *'Pb, **Ac are needed at least 1 day. Because of the two busy machines, the coordination using the
same sample is requested to keep a better mutual use. We performed the measurement of “’Ra and **Ra using the

same sample and obtained the following result :
For *Ra : Yo = 0.00 + 1.00X 50
and for *Ra : Yy = -0.01 + 147Xy

R*= 0.94,
R*= 0.96,

where Y x) means the content obtained by BE Ge detector, and Y & is that of the Well-type Ge detector.
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Table 1 Two types of y spectrometer set up in the
Faculty of Education.
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Two-type y spectrometers
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Figure 1. Two types of Ge detector. 1 Well-type detector
and 2 Broad Energy-type detector. a. outer
lead shield, b. inner lead sheild, c. Ge detector.
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Figure 2. Comparative view of background spectrographs. Data from 20-hour measurements. Blue, without inner
shield. Green, with moderately old-lead shield. Red, with especially old-lead shield.
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Figure 3. Correlations between the two types of Ge
detector for *°Ra and **Ra.
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Table 2 Radioactivity of **Ra and **Ra at different
energy level.

¥ VRIGe R 12 R R — ik Ge R HH #

PRgaEE) *8Ra error(£)[ *Ra  error(£)| **Ra  error(x)| **Ra  error(£)
T:HP-[(9) 0.12I  0.007| 0.047  0.002| 0.163  0.006 | 0.045  0.002
2:HP- £(10) 0.025  0.004 [ 0.003  0.001 | 0.017  0.003| 0.005  0.001
3:HP-F(11) 0.070  0.005 | 0.030  0.002 | 0.088  0.005| 0.024  0.002
4:HP- F(12) 0.044  0.004 | 0.018  0.002 | 0.061 0.004 | 0.021 0.002
5:M09-T(9) 0.070  0.005| 0.035  0.002| 0.110  0.005| 0.034  0.002
6:M09- F(10) 0.032  0.004 [ 0.014  0.002| 0.036  0.004| 0.013  0.002
7:M09- F(11) 0.101  0.006 [ 0.047  0.002 | 0.149  0.007| 0.054  0.003
8:M09-F(12) 0.030  0.004 [ 0.017  0.002| 0.054  0.004| 0.016  0.002
9AE-5mA(L)]  0.033 0.004 0.011 0.002 0.034 0.003 0.013 0.002

10:AE-5mAQ]  0.043  0.004] 0.017  0.002] 0.062  0.004] 0.018  0.002
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Figure 4. Monthly variatuions of **Ra/**Ra activity
ratios in Honjyo Area, Lake Nakaumi.
Activity ratios measured by BE Ge detector
were transformed to those of the Well-type
detector.
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