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Parametric Study on Envirommental Gamma Radiation Field

Kazumasa TAKADA® Kimiaki SAITO and Shigeru MORIUCHI

Department of Environmental Safety Research,
Tokai Research Establishment, JAERI

( Received May 10, 1984 ]

It was examined how the change of environmental parameters affected
the gamma radiation quantity such as flux, exposure and energy spectrum.
As the environmental parameters, atmospheric pressure, atmospheric
temperature, humidity, soil composition by weight, water content and
soil density were considered. The gamma radiation gquantity was
calculated using an environmental gamma-ray transport code (YURI) with a
Monte Carlo method. The calculation was carried out for the sources, (1)
a point ‘source in air (2) uniformly distributed sources on the ground
surface, (3) uniformly distributed sources in the soil.

As a result of this calculation, the effect of the air density due
to change 1in atmospheric temperature and atmospheric pressure has been
proved to be quite large, and for the sources (3), the water content by
wet soil has also been proved to effect largely on the gamma radiation
quantity.

Keywords : Gamma Radiation Quantity, Environmental Parameters, Flux,
Exposure, Energy Spectrum, Mente Carlo Method, Point Source
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Fig.1 Variation of dry air density as a function of height
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Fig.2 Surface density of air through which a photon passes
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Fig.3 Source and detector geometry

(a) A point source in air

(b) Uniformly distributed sources on the ground surface

{c) Uniformly distributed sources in the soil
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Table 1 Standard values of environmental parameters

(AIRY
Atmospheric Pressure st the Surface 1013 mb
Atmospheric Temperature at Lhe Surface i5°C
Relative Humidity (Vapor Pressure) 70.4 % (12 mb)
Lapse Rate 0.6 °C/100 m
(SCIL)
501l Composition by Weight of Si0. 60 %
501l Composition by Weight of Al,0; 30 %
Soil Composition by Weight of Fe,0; 10 %
Water Content by Wet Soil %
Density of Dry Soil ' 1.5 g/cm?
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Fig.4 Effect of change in soil density on (a) flux
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occurring gamma-ray sources are considered to be
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weight. Naturally occurring gamma-ray sources are considered to be uniformly
distributed in the soil.
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Bars in these figures mean standard error.
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Fig.25 FEffect of change in water content by wet soil, on (a) flux and (b}
exposure. Contents of water are taken to be (1)0% , (2) 20 % and (3) B0 % by
weight. A 1.0-MeV gamma-ray point source and detectors are considered to be
located at 100 m and 1 m above the ground surface respectively.
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Fig.27 Effect of change in atmospheric pressure on (a} flux and (b} exposure.
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gamma-ray point source and detectors are considered to be located at 100 m and 1
m above the ground surface respectively.
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Fig;37 Relative gamma-ray intensity of case (1) and (3) to case (2) in Fig.35.
Bars in these figures mean standard error.
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Fig.40 Effect of change in atmospheric temperature on {(a) flux and (b} exposure,
Values of temperature are taken to be (1)5°C, 2)15 *C and @3} 27 ° C.
1.60-MeV gamma-ray sources are considered to be uniformly distributed on the
ground surface,
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Fig.41 Effect of change in atmospheric temperature on (a) flux and (b} exposure.
Values of temperature are taken tobe (1) 5°C, &) 15°C and (3) 27 ° C.
0.38-MeV gamma-ray sources are considered to be uniformly distributed on the
ground surface.
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