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An Analysis of 90° Compton Scattering Counts in 3x3 Cell
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ABSTRACT

Compton scattering experiments are performed for material analysis in 3x3 cells and a
cell is 3x3x3 cm3 cubic. The experiments are proposed to develop airport luggage
inspection system. A Co-57 of 10 mCi is used as a gamma source and Csl and YAP are
used for scattering and transmission detectors, respectively. For the experiment, the
centered cell in the 3x3 cells are replaced every detection. The measurement results are
compared to the calculation ones considering attenuation as well as scattering effect in the
cell. Consequently, Aluminum, the highest electron density, shows the highest scattering

signal. It is expected that the results can be applied to material characteristic analyses.
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19 2. Schematic Drawing of the Experiment
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A

o 71X, #=scattering response, Sp=source strength, k(E)=detector efficiency, P(E)=scattering
probability, AV=cell volume, f; = {Febd 7 A f, = {FeFE 4] 2] o]t}
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AWE | A | A ;{223 PE PE-Acetal PE-Al
1-1 15 15 5 0.003415261 | 0.003415 0.003415
1-2 15 45 5 0.001763912 | 0.001764 0.001764
1-3 15 75 5 0.000911024 | 0.000911 0.000911
2-1 45 15 8 0.000845111 | 0.000845 0.000845

2-2 45 45 8 0.000436482 | 0.000659722 0.000596017
2-3 45 75 8 0.000225434 | 0.000283071 0.000140755
3-1 75 15 11 | 0000283164 | 0.000283 0.000283
3-2 75 45 11 | 0000146248 | 0.000155645 8.51326E-05
3-3 77 75 11 | 7.327E-05 7.33E-05 7.33E-05
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