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Design of digital multi-channel spectrometer based on auto-baseline restoration
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Abstract [Background] The baseline drift of detector output could result in spectrum drift and energy resolution
loss of the multi-channel spectrometer. Though baseline estimation approaches can obtain the baseline of nuclear
signals, they are not able to reduce the effect of baseline drift on the front-end circuit. [Purpose] This study aims to
design and implement a multi-channel spectrometer with auto-baseline restoration functionality. [Methods] First of
all, the baseline of detector’s output is estimated by using minimum average method and implemented in the
field-programmable gate array (FPGA). Then the estimation value is sent to micro-controller unit (MCU) for
regulation condition judgment, and to digital-to-analog converter (DAC) for necessary baseline adjustment. Finally,
the baseline of detector output is restored in the front-end circuit. A multi-channel spectrometer is designed based on
LaBr;3(Ce) detector and this auto-baseline restoration functionality. [Results] The experimental results imply that the
designed multi-channel spectrometer can realize baseline restoration automatically. [Conclusion] Under the situation

of high radioactivity, the baseline drift of detector output can be solved by this multi-channel spectrometer, and the
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energy resolution of the system can remain stable.

Key words Baseline restoration, Multi-channel spectrometer, Spectrum drift, Energy resolution
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different radioactive intensities
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Fig.4 Schematic diagram of the front-end circuit
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