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Abstract

The 122 keV photon backscattering, which occured on the surfaces of various kinds
of metallic and non-metallic materials, was investigated by irradiating these materials with
Co-57 gamma-ray and measuring the energy spectrum of backscattered photon. Among
the materials tested, lead behaved very differently, namely the backscattering occured
predominantly by the evolution of K-X ray on its surface. As a consequence, the back-
scattering from lead was almost comparable to that from low atomic number materials,
such as aluminium, titanium, concrete block and organic plastics.. Coating with thin copper
or cadmium plate was effective to cut the backscattering from lead. For practical purposes,
it is of interest to cover a concrete wall with very thin layer of lead or lead compound
in which the thickness of layer is less than that which corresponds to saturated scattering.
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Fig. 2. Gamma-ray spectra of photon from Curve a: standard lead plate (SLP)
Co-57 radiation source (a) and backscattered b: 1mm thick titanium on SLP
photon from standard lead plate (b). ¢: 1mm thick aluminium on SLP
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Fig. 5. Effect of scattering angle on 122 keV
photon backscattering.

a: SLP b: 1mm thick copper on SLP
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Fig. 6. Backscattering from PVC-covered Fig. 7. Backscattering from concrete block.
lead plate. Curve a: lead-treated concrete block
Curve a: PVC-covered lead plate b: ordinal concrete block
b: uncovered c: SLP
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Table 1. Backscattering of soft X-ray

Specimen Backscattering flux Specific backscattering*
(mr/h)
3 mm lead (SLP) 135 1.0
05 mm Cd on SLP 45 33
1 mm Cu on SLP 55 04
(a) 60kV, X-ray {1 mm Al on SLP 4.0 0.3
05 mm Ti on SLP 15 0.11
0.7mm Fe on SLP 15 0.11
55 mm Wood on SLP 11 0.8
1 mm Lead 225 0.98
3mm Lead (SLP) 23 1.0
05mm Cd on SLP 84 3.6
1mm Al on SLP 7.0 0.3
3mm Al on SLP 11.5 0.5
(b) 80 kV,, X-ray o
05 mm Ti on SLP 35 0.15
0.7mm Fe on SLP 35 0.15
55 mm Wood on SLP 19.5 0.85
Fire proof board on SLP 11.0 05
\1 mm Cu on SLP 9.0 0.4

* normalized in reference to standard lead plate.
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