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Abstract

In this paper, we propose the development of a high-sensitivity entry-level nuclide analysis module. The proposed
measurement sensor module consists of an electronic driving circuit for nuclide analysis resolution, prototype
production with nuclide analysis function, and GUI development applied to prototypes. The electronic part driving
circuit for nuclide analysis resolution is divided into nuclide analysis resolution process by the electronic part
driving circuit block diagram, MCU circuit design used for radiation measurement, and PC program design for
Spectrum acquisition. Prototyping with nuclide analysis function is made by adding a 128x128 pixel OLED display,
three buttons for operation, a Li-ion battery, and a USB-C type port for charging the battery. The GUI development
department applied to the prototype develops the screen composition such as the current time, elapsed measurement
time, total count, and nuclide Spectrum. To evaluate the performance of the proposed measurement sensor module, an
expert witness test was conducted. As a result of the test, it was confirmed that the calculated result by applying the
resolution formula to the Spectrum (FWHM@G662keV) obtained using the Cs-137 standard source in the nuclide analysis
device had a resolution of 17.77%. Therefore, it was confirmed that the nuclide analysis resolution method proposed in
this paper produces improved performance while being cheaper than the existing commercial nuclide analysis module.
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Fig. 1. Energy Spectrum for each representative nuclide.
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Fig. 4. Block Diagram of Electronic Driving Circuit for
Nuclide Analysis Resolution.
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Table 1. Experimental Results on Resolution of Nuclide
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