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CMGA2.0—A Code to Assay Abundances
of Plutonium Isotopes With y-ray Spectrum

XU Zi-jun, WANG Si-guang’
(School of Physics and State Key Laboratory of Nuclear Physics and Technology,
Peking University, Beijing 100871, China)

Abstract: A plutonium multi-channel y-ray spectrum at 92 to 112 keV contains 8 y-ray lines
and 29 X-ray lines which are decayed from 238Pu, 23'9Pu, 24OPu, 21py and >’ Am. CMGA can

provide isotopes abundances of a sample by analyzing its spectrum in this region. After

unfolding y-ray spectra of two samples (each sample has been measured 6 times), the value of

2405, 239
Pu/

Pu given by CMGA2.0 normalized to that measured with mass spectrum method is

1.010£0.008 for sample 1 and 0.995+0.011 for sample 2, respectively. Precision of the results

was comparatable with that from MGA and FRAM. Comparing the different fitting results from
CMGAZ2.0 with different methods for describing the background shape, it is found that bilinear

step background method can accurately describe the background shape in the multi-peak region.

Key words: plutonium isotopes abundances; multi-channel y-ray spectrum; non-destructive

assay; background
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Plutonium spectrum unfolded by CMGA2.0 in the region of 92-112 keV
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FE it i 5 MGA/MS FRAM/MS CMGA2.0/MS
N1, 0.996 0.990 1.003
N1, 1.007 0.978 1.020
N1; 1.019 0.972 1.014
N1, 1.010 0.990 1.009
Nis 1.001 0.959 0.999
Nlg 1.038 1.018 1.018
5] 1.012 0.985 1.010
Tt 22 0.015 0.020 0.008
N2, 1.005 0.989 0.994
N2, 1.013 1.045 0.995
N2; 1.014 1.057 1.004
N2, 1.022 0.980 1.007
N2s 1.001 1.028 0.975
N2 1.010 1.014 0.997
5] 1.011 1.019 0.995
Tt 22 0.007 0.030 0.011
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