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The aim of this research work is to develop an optimum noise filter evaluation technique

using a signal processing method for enhancing the energy resolution in nuclear spectroscopy with 

application in the design and system setting-up. The technique is based on the wave shaper and its 

shaping time in a spectroscopy amplifier, เท order to eliminate the front-end noise for obtaining the high 

S/N condition. The filter modeling and signal simulation are used เท the developed technique. A pseudo 

noise integrated with nuclear pulse signal, as a data base, is simulated on a microcomputer under the 

MATLAB program by a random number generation using the Monte Carlo’s inverse method from the 

sampled signal of the front-end at a sampling rate of 5 MS/s, while, a time domain wave shaper function of 

the amplifier is established by the frequency response converted function using the filter kernel designing 

technique. The convolution of simulated signal and modeled filter function is applied to analyze the noise 

filter results through pulse height distribution evaluation, according to the FWHM definition at simulated 

peak energy and counting rate. The relation of the shaping time variation of selected wave shaper with 

energy resolution results are plotted and displayed at the optimum point. The experiment for 

determination of optimum condition between the practical and developed evaluation techniques is based 

on the setup of the x-ray spectroscopy system consists of AMPTEK XTR100 CdTe เท conjunction with the 

spectroscopy amplifier CANBERRA 2022. The test results obtained from these two methods agree 

significantly well with an error less than 11 %.
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