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Fundamental Research on High Energy Radiation Shielding
by

Hiroji Noda
Physic Division, National Institute of Radiological Sciences
250, Kurosuna-cho, Chiba-3hi, Japan

Using the electron beam and X-rays of energy of 10-29 MeV Betatron for the medical
uses, the experiment for the shielding purpose has heen made.

The practical range of electron in various materials are measured to examine the
atomic number of materials in range-energy relation. Following result, the practical range
generally agree with the calculation which include the effect of multiple scattering of
electrons in energy of 10-20 MeV, but in energy of above 25 MeV the large difference -
between the experiment and calculation is observed.

The intensity and angular distribution producing during the stopping of the electrons
in various materials are measured to investigate the function of atomic number and energy.
Its result shows that the bremsstrahlung intensity of forward direction is generally inde-
pendent of the atomic number and of the energy of electrons, and the intensity of 90°
direction is related with atomic number in exponential function.

When the water phatom is irradiated by the electron beam, the energy distribution of
bremsstrahlung in cach direction for the phatom is obtained by the attenuation measurment
of Pb absorber.

The energy build-up factor in Al, Fe, Pb are obtained by the attenuation measurments

of energy of 29 MeV X-ray.
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Fig. 1. Aluminum absorption curve for electron
of 29 MeV energy, showing the linear fall-
off which extrapolates to the background
at the practichl range Rp. The maximum
range is K.
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Fig. 3. Arangement for measurments of practi-
al range of electron and ofX.rays attenu-
ation. 3
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Fig. 2. Arangement for measurments of bremsstrahlung produced in various
materials irradiated by electron beam.
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Tabl. 1. Intensity of forward bremsstrahlung

produced in various materials irradiated
by electron beam of energy 15, 29 MeV,

29 MeV 15 MeV
Material | Intensity| Material | Intensity
Aluminium| 194 Aluminium 140
Iron 225 Iron 108
Copper 208 Cadmium 127
Cadmium 216
Lead 200
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Fig. 5. Relation between bremsstrahlung inten-
sity of 90° direction for electron beam
and atomicnumber of materials,
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Fig. 6. Pb attenuation of forward bremsstrahl-
ungintensity produced in various materials
by irradiation of 15MeV electron.
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