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Design of signal measurement circuit for deep sea prompt
Gamma ray spectrometer
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Abstract: There are abundant mineral resources in the deep sea, and it is of great significance to master deep-sea
exploration technology. In order to detect the seaflloor nodule minerals near the deep-sea hydrothermal vents, a signal
measurement circuit on the prompt Gamma ray detector equipped with the deep-sea in-situ laboratory was designed.
The detector is based on the principle of prompt Gamma Neutron activation analysis, using BGO (Bismuth Germanium
Oxide) crystals installed in its structure to receive and analyze the characteristic Gamma rays generated by the nuclear
de-excitation to identify the species of nuclide. To meet the requirements of the electronic system of deep-sea prompt
Gamma ray detector, Silicon Photomultipliers ( SiPMs) are used to design an 8-channel, low-power signal
measurement electronic system. The electronic performance and energy resolution of the system were tested in the
laboratory. The results show that when the electronic system designed in this paper is used with the detector BGO
crystal and SiPM, the energy resolution of the spectrometer is 9. 9% @1 275 keV, which meets the requirement of
this type of detector.
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