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Calibration Method of the Tomographic Gamma Scan Techniques
Available for Accurately Characterizing “’Cs from ""Ag Interference
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The Tomographic Gamma Scan (TGS) technique partitions radioactive waste drums into 10x10x16 voxels and assays both
the density and concentration of radioactivity for each voxel thus providing for improved accuracy, when compared to the
traditional Non-Destructive Assay(NDA) techniques. It could decrease the degree of precision measurement since there is a
trade-off between spatial resolution and precision. This latter drawback is compensated by expanding the Region of Interest
(ROI) that differentiates the full energy peaks, which, in turn, results in an optimized degree of precision. The enlarged ROI,
however, increases the probability of interference among those nuclides that emit energies in the adjacent spectrum. This
study has identified the cause of such interference for the reference nuclide of the TGS technique, *’Cs (661.66 keV, half-
life 30.5 years), to be """Ag (657.75 keV, half-life 249.76 days). A new calibration method of determining the optimized
ROI was developed, and its effectiveness in accurately characterizing '’Cs and eliminating the interference was further

ascertained.
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Fig. 1. Spectrum comparison.
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Fig. 2. Decay of nuclides activity in drum.
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Fig. 3. Comparison between existing and suggested ROIL.
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Table 2. Peak ROIs for existing method and suggested method in this study

Energy(E,) ROI

(keV)

FWHM(E,)
(keV)

Item Nuclide

Start(keV) End(keV)

lomA g 657.75 14747 653.33 662.17

Existing ROI
SF=3

¥1Cs 661.66 1.4790 657.22 666.09

1imA g 657.75 1.5516 655.80 659.70

Suggested ROI
SF=1.257

B1Cs 661.66 1.5559 659.70 663.61
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Table 3. TGS Accuracy Test Results

13Cs Activity Ratio (Measured Value/Reference Value)

Container TGS SGS

Volume — Nown FON? NOW FON
200 0.93 0.99 1.00 0.98
320 0.96 0.95 1.01 0.97

D' NOW : Near position, Open shield, Wide collimator geometry
? FON : Far position, Open shield, Narrow collimator geometry
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