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Fig. 1 Schematic diagram of CT x-ray beam alignment and Setup of Aluminium Filter on Plastic Jig
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Fig. 3 Relative tramsmission T(x) data as a function of thickness of the aluminium filter for
a €T x-ray.
The mark (¥) is represented the measurement and the square mark () is for fitted
by numeric analysis.
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Fig. 4 Normalized exposure F(E) as a function of an energy interval for 80 kVp (A), and
120 kVp (B) x-ray were created from the transmission data and numerical analysis
of computed tomography unit (Somatom, Siemens).

Table 1. Compare the attenuated beam of computation to that of measurement in 120 kVp
CT x-ray beam.

Absorber Thickness Measurements Computations % differency
(g/em) (A (B) (B—A)/AX100
| 0 1.000 1.000 0
| 14 0.704 0.706 0.3
: 2.6 0.525 0521 -0.8
39 0.384 0.380 -1.0
6.5 © 0216 0.210 -2.8
84 0.143 0.139 -2.8
| 10.6 0.09 0.087 -3.3
| 14.1 0.04 0.038 -5.0
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Empirical Determination of a CT X-ray Spectra by Numerical
Analysis using Transmission Data

Tae Jin Choi, Ph.D., Ok Bae Kim, M.D, Soo Jhi Suh, M.D."
Department of Therapeutic Radiology,” Diagnostic Radiology School of Medicine,

Keimyung University Taegu, Korea

Abstract

The knowledge of x-ray spectra is highly desirable in some investigation involves the di-
fferential penetrating power and absorption coefficient correction of various photon beam.
The transmission data were obtained from the 80 kVp and 120 kVp of CT x-ray beam with
the aluminium filter which is designed in a 30 cm of diameter and pipe-typed filter was
prepared from 5.0 mm upto 92.3 mm of thickness. To obtain the reconstructed spectra of
CT x-ray, the investigator used the iterative numerical analysis which has been extended
to include the tungsten characteristics from experimental transmission data with energy
interval of 2 keV. Comparison of the calculated transmission data from the reconstructed
spectra with that of measurement shows good agreement in both 80 kVp and 120 kVp x-ray
beams. Fhis numerical analysis based on iteratively calculation of fractional exposure per
energy interval shows the high potential of usefulness of determination the x-ray spectra
from the attenuated beam in diagnostic energy range.



