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Computer simulation for the effect of target angle in diagnostic
x-ray tube on x-ray output and half-value layer
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The change of target angle of X-ray tube plays an important role in changing both the output and
the quality of X-rays, A computer simulation was made to estimate the effect of target angle on the out-
put and the quality (half-value layer:HVL) in the central ray using Storm’s semiempirical formula,
The data here presented are the values of output and HVL for the target angles of 10,15,20 and 30
degrees and for the total filtrations of 1,2,3 and 4 mm Al eq., at an increment of 10 k'V steps of applied
voltage between 50 and 150 kV. The output values and HVL’s as a function of target angle, applied
voltage and total filtration are shown for a full-wave rectified diagnostic X-ray generator, As a result,
changes ranging from 17 to 769, in the output and 5 to 669, in the HVL were noted by varying the
target angle from 10 to 30 degrees. Therefore, the target angle of X-ray tube should be clearly stated
whenever the output and the quality {HVL) of X-ray generator are discussed,
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Table 1 The effect of target angles on output and HVL,
asg-{‘i::d tﬁ(}lﬁil output (mR/mAs) target angle exposure ratio
(kV)  |(mm Al) 10° 15° 20° 30° (30°/10°)
1 8.58 (1.04) 9.93 (0.97) [ 10.7 €0.93) | 11.7 (0.90) 1.36
- 2 4.39 (1.47) 4.88 (1.41) 5.16 (1.38) 5.47 (1.35) 1.25
3 2.68 (1.80) 2.92 (1.75) 3.06 (1.72) 3.21 (1.69) 1.20
4 1.78 (2.07) 1.92 (2.02) 2.00 (1.99) 2.08 (1.97) 1.17
1 20.3 (2.41) | 25.2 (2.04) | 28.4 (1.86) | 32.7 (1.67) 1.61 ' |
100 2 14.4 (3.26) | 16.9 (2.94) | 18.5 (2.77) | 20.4 (2.650) 1.42 |
3 11.1 (3.90) | 12.7 (3.63) | 13.7 (3.49) | 14.8 (3.33) 1.33
4 9.02 (4.43) | 10.1 (4.20) | 10.8 (4.09) | 11.6 (3.95) 1.28
1 33.2 (4.29) | 42.5 (3.49) | 49.2 (3.05) | 58.5 (2.59) 1.76
150 2 26.7 (5.30) | 32.4 (4.68) | 36.3 (4.32) | 41.3 (3.93) 1.55 1
3 22.5 (6.01) | 26.7 (5.52) | 29.4 (5.23) | 32.7 (4.92) 1.45
4 19.5 (6.57) | 22.8 (6.17) | 24.8 (5.94) | 27.3 (5.68) 1.39 Il

exposure at 75cm. () : HVL in mm Al eq.
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