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the most suitable.

A short length scatterer is adopted to measure the X-ray spectrum of computed tomography (CT) equipment
with a wide irradiation field in the body axis direction. The purpose of this study is to compare X-ray spectra
measured using different length scatterers and determine the most appropriate length for the scatterer. 320-slice CT
equipment (Aquilion ONE) was used in this study. Circular carbon rods (3 cm diameter) with five different lengths
(1-16 cm) were used as scatterers. The effect of the beam hardening phenomenon from different length carbon rods
was evaluated according to the effective energy. The measurement accuracy for photon information was also
evaluated based on the photon count corresponding to the characteristic X-ray. As a result, the beam hardening
effect was scarcely observed when the 1 cm long scatterer was used, and the number of the photons measured for the
characteristic X-ray was the most. Therefore, it was concluded that the 1 cm long circular carbon rod scatterer was
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Fig. 1 Diagram of the measurement arrangement.
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Fig. 2 Estimated primary X-ray spectra obtained from each length of carbon rod
(especially, 1 cm and 16 cm).

Table I Measurement data obtained by each length of carbon rod

Carbon (cm) Total counts

Exposure time (sec)

Counts rate (count/sec)

16 101249
8 102407
4 102285
2 101482
1 104213

8.5 11911.7
8.5 12047.9
11 9298.64
18 5637.89
35 2977.51
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Table 2 Counts rate per 1 cm against
cach length of a scatterer

Counts rate per

Carbon (cm) 1 cm (count/sec)

16 744.5
8 1506.0
4 2324.7
2 2818.9
1 2977.5
0 3326.6
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Fig. 3 Counts rate per 1 cm against the length of a carbon rod scatterer.

Table 3 Calculated half value layer, effective energy, and counts in the range of FWHM against

each scatterer

Half value layer

Carbon (cm) of aluminum (cm)

Effective energy (keV)

Counts in the
range of FWHM*

16 0.750
8 0.708
4 0.678
2 0.665
1 0.665

524 7775
50.5 8026
493 7961
48.8 8386
48.8 9439
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