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Development of a device for measuring the vertical distribution of radioactivity

in soil using photodiode

Shinya SUZUKI!, Hiroshi IWASEZ, Kosuke NOBORIO?, Masaru MIZOGUCHI', Daiki KOBAYASHI' and Tetsu ITO*

Abstract: Measurements of radiocaesium concentration
profiles in a soil are very time-consuming and labor-
intensive work. We developed a device for in-situ mea-
surements of the vertical distribution of radioactivity in a
soil using a photo diode sensor. Four photodiode sensors
were separated by lead-shielded plates to increase direc-
tivity at each depth. Because the directivity was relatively
broad, we defined a leakage coefficient to compensate the
broad directivity by introducing a matrix expression. With
a field test of the device in an undisturbed rice field in Iitate
Village, Fukushima, we confirmed that the vertical distri-
bution of soil radioactivity was properly measured with the
device developed.

Key Words : radiocaesium, vertical radioactivity distribu-
tion, photodiode, matrix of leakage coefficient, decontam-
ination
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Fig. 1 BURRESAE > A I E SR, (a) KX
(b) & YEB.
Schematic diagram of the device. (a) Overall view.
(b) Sensor area.
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Table 1 wAVERERATAHI.
Matrix of the leakage coefficients.

Position 1 Position 2 Position 3  Position 4

Sensor I 1.000 0.148 0.149 0.055

Sensor II 0.160 1.000 0.161 0.142

Sensor III 0.122 0.162 1.000 0.155

Sensor IV 0.039 0.140 0.143 1.000
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Fig. 2 TP OHSHREOHIER (0~ 2cm).
An example of observed radiation dose in soil (0 ~ 2 cm).
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Fig. 3 #{LiE ORI,
Leakage coefficients at each position.
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Fig. 4 &5 REEFICR1T 2K HOHE HHETORER O
T o KJREESY AR (Sampling) 38 X OVERIFHEE (Raw),
MTEFHEER (Corrected) bl (BRI AHEITI0 5 #12 TRIE.
BRI v AR, e Y DR EeER &
L7).

Comparison between radiocaesium concentration at each depth
level in undisturbed soil of paddy field in Iitate village,
Fukushima and raw and corrected couting rates (Samples were
measured in wet weight).
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Fig. 5 HRRAIIEOSITIT LY RO BSMEE v ARES &
ONREE R DM IEF R D BEFR.

Relationship between radiocaesium concentration by soil sam-
pling and corrected counting rate.
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y=12247.4x—3720.6  (r* =0.98885) (3)
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