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Theoretical calculations and validation in the design of field verification

equipment for gamma loggers
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Abstract: As the field verification standard for radioactive measuring instruments such as gamma loggers in
uranium exploration work, radium sources have played a good role in controlling the metrological performance
of the instruments. However, due to national security and environmental protection policies, the existing
number of solid radium sources in China can hardly meet the increasing demand of uranium exploration
workload, and there is an urgent need to carry out the development of alternative verification devices. It is
planned to use natural uranium ore powder and other materials to develop verification devices to verify the
radioactivity measuring instruments during the period. Based on the theory of y radiation field, the

relationship between the geometry of the verification device and the internal y field was calculated, and it was
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experimentally verified that an annular column verification device with an internal bore diameter of 50 mm and

an axial length of 600 mm can ensure that the center of the verification device has a saturated plateau area of

200 mm, leaving at least 100 mm redundancy for convenient detector placement. The internal irradiation

volume rate is positively correlated with the thickness of the horizontally oriented ore layer before the

saturation thickness is reached. The practical geometry of the y logger verification device was determined by

theoretical calculations, avoiding the waste of material and time in a large number of conservative designs.

Keywords: gamma logger verification device; geometry; gamma field theory; period verification
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Fig. 1 Schematic diagram for calculating the exposure rate of gamma radiation field
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Fig. 2 The calculation diagram of axial thickness change of ore bed
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Fig. 3 The relationship between the exposure rate of the axial center point of the borehole and the thickness of the ore bed
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Table 1 Calculation results for variation of axial ore bed thickness in drill hole
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Table 2 Calculation result of the relative deviation vs the exposure rate
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Fig. 4 Distribution of plateau within axial ore bed of different thicknesses
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Table 3 Calculated relative deviation from the respective center point
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Fig. 5 Schematic diagram of aperture variation when the axial y-field is not saturated
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Fig. 6 The relationship between the exposure rate of the radial center point of the borehole and the thickness of the ore bed
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