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Effect of Supplemental Shieldings
on Scattered Radiation from the Gamma Field
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Fig. 1. The supplemental shielding under the irradi-
ation tower.
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Fig. 2. The shielding under the ®*Co source.
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Fig. 3. Radiation field of the Gamma Field after the
installation of the shielding.

The gamma field of the Institute of Radiation
Breeding (IRB) was constructed to obtain mutations in
plants by irradiation with %°Co gamma rays for living
plants in field. In the course of continuous efforts to
decrease the scattered radiation detected outside the
field, supplemental shieldings were installed and their
effect was analyzed.

The gamma field is. a circular field 200 m in
diameter located in an isolated forest. The 8.88 X 10**
Bq %°Co radiation source is located at a height of 2.6 m
on an irradiation tower at the center of the field.
Direct radiation to the outside of the field is prevented
by lead shieldings on the irradiation tower and shield-
ing wall at the border of the field. All the radiation
detected outside the field is scattered radiation,
“skyshine”, with continuous energy spectra.

To decrease scattered radiation outside the field,
a supplemental lead shielding of more than a 10 cm
thickness was installed 10 cm below the radiation
source. Lead shieldings of 2 cm thickness were added
to the tower to reduce the reflecting radiation from
the supplemental shielding. With these shieldings,
direct radiation was prevented from the central area
of the field where the radiation dose rate is highest.

The radiation measurements at 16 locations
around the field showed that the installation of these
shieldings resulted in a 31.49% decrease in a 1 ¢cm dose
equivalent of the scattered radiation, irrespective of
the radiation dosage of the locations (0.8-8.2 xSv/h
before the installation).

Analysis of 1 cm dose equivalents of scattered
radiation at 82 locations 200 to 800 m from the radia-
tion source indicated that the 1 cm dose equivalent of
the scattered radiation outside the field was strongly

dependent on distance from the radiation source, and
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Table 1. Decrease of scattered radiation by the sup-
plemental shiel dings.

Hbag Jictia AR AT HES
Location Distance Before After
Installation Installation
(m) (#Sv/h) (uSv/h) (%)
Q5 206 9.26 5.31 (57.3)
Q6 206 5.75 3.49 (60.7)
Q15 288 2.69 1.78 (66.3)
Q1 294 3.70 2.52 (67.9)
Q11 319 1.56 1.05 (67.7)
Q13 331 2.12 1.42 (67.1)
Q2 350 2.24 1.66 (74.4)
R3 406 0.678 0.428 (63.0)
R4 431 0.644 0.403 (62.6)
R9 462 0.392 0.266 (67.7)
R10 506 0.116 0.0767  (66.3)
R14 506 0.485 0.336 (69.2)
R13 544 0.247 0.184 (74.4)
R1 588 0.104 0.0865  (82.9)
Q8 631 0.0976 0.0767  (78.7)
R8 663 0.0930 0.0670  (72.0)
R4 (68.6)
Average

the following regression formula was obtained after
the installation of the shieldings,
log,oR=13.2785—5.1985 log,D.
r=—10.93826.
R : 1 cm dose equivalent (xSv/h).
D : distance from %Co source (m).

The gamma field is being operated under the laws
of the Japanese government, which has adopted the
ICRP recommendation (ICRP pub. 26, 1977). However,
since it is necessary to ensure that the radiation
dosage outside the field is kept to the minimum, we
intend to carry out successive improvements in the
shieldings and continuing evaluation of the scattered
radiation.

In this report, the dosimetory and the evaluation
of a 1 cm dose equivalent were carried out with the
cooperation of the Japan Radioisotope Association,
based on measurements with Nal (TI) scintillation
survey meters compensating for radiation energy
effect (ALOKA TCS-161).
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