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Implementation and analysis of Gaussian shaping method for digital nuclear pulse signal
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Abstract  [Background] Gaussian shaping of digital nuclear pulse signals has been widely used in digital nuclear
spectrometer systems due to its easy realization and good performance. [Purpose] This study aims to implement and
analyze Gaussian shaping method for digital nuclear pulse signal, digital Sallen-Key and digital CR-RC™. [Methods]
Based on the working principle of Sallen-Key and CR-RC™ circuit, the Gaussian shaping recursive function was
derived by digital technology. The transfer function in Z domain was obtained and its amplitude-frequency response
was analyzed. Gaussian shaper was implemented by using the recursive function of digital Sallen-Key and digital CR-
RC™ for the actual sampled nuclear pulse signal. Finally, based on the signal obtained by Si-PIN detector measuring
*Fe source, energy spectra using different Gaussian shaping methods and various shaping parameters were obtained.
[Results] Comparisons of energy spectra shows that the shaping results tend to be Gauss distribution with the
increase of shaping parameters, and the shaping pulse becomes wider. [Conclusion] The digital Sallen-Key exhibits

better energy resolution performance whilst the digital CR-RC™ exhibits better count rate performance.
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Fig.1 Schematic diagram of Sallen-Key filter circuit
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Table 1 Performance comparison of energy resolution and

counts
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CR-RC? k=0.95 190 eV 17 780

T RIRAYIETIRUN 5.9 keV U
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