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Gamma ray digital spectroscopy using Nal detector and a low-cost digitizer (low

sampling rate): A new model function based on convolution
Hadi Kasani'*, Saleh Ashrafi!

1 Faculty of Physics, University of Tabriz, Tabriz, Iran

Abstract:

A combination of publicly-available digitizers (COTS) has been used in digital gamma-ray spectroscopy in recent years.
In this work, a feasibility study was undertaken to use a personal computer (PC) sound card as a digitizer in digital gamma-
ray spectroscopy with Nal(TI) scintillation detector. To this end, the duration of the output pulses of the Nal detector was
increased to 300 ps by the preamplifier. Data collection was done by data acquisition toolbox of MATLAB software. The
sample pulse was obtained by averaging 100 pulses of pile-up free events. The signal baseline correction was performed
by averaging 10 samples before the start of the pulse and reducing the total pulse from the mean value. The arrival time
of the pulses was determined by the moving average filter. The convolution model function was introduced to correct the
destructive effect of pile-up events in spectrum. The fitting of the model functions to the experimental pulse was performed
by a non-linear fitting algorithm. The performance of this model function in pile-up correction is investigated.

Keywords: Digital gamma-ray spectroscopy, Cs-137 gamma source, Nal detector, Pulse model function.
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