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A real-time peak detection method for nuclear pulse signal and energy spectrum analysis
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Abstract [Background] Most real-time peak detection algorithms are based on double threshold which have two,
defects: 1) pulse near the threshold line can not be detected well; 2) the peak output point is unstable. [Purpose] This
study aims to overcome the disadvantage of double threshold peak detection algorithm by proposing a new real-time
peak detection method based on single threshold. [Methods] Single threshold detection method is implemented in
field programmable gate array by using state machine. Three states, i.e., seeking the minimum state, seeking the
maximum state and peak output state, can be switched randomly. The *' Am radiation source was taken as an example
to measure the energy spectra under different thresholds. The optimal threshold was selected by comparing the
spectrum of different thresholds, and the components of the spectrum were determined by comparing the noise peak
to the signal peak. and the output peak is stable. [Results] Three main photon energy intensities of *Am were
verified by using this method to determine the composition of each peak of the energy spectrum. [Conclusion] Single
threshold method can improve the shortcoming of double threshold algorithm, and has good application in energy
spectrum measurement.
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