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ABSTRACT

This study investigated the feasibility of applying the changes in electron dose distribution, observed in
high-energy therapeutic radiation using magnetic fields, to low-energy diagnostic radiation. The diagnostic X-ray
exposure conditions were set with a tube current of 200 mA, source-to-detector distance (SDD) of 100 cm,
exposure time of 1.0 sec, and an irradiation field size of 20 x 20 cm? The tube voltage was varied from 70 to
100 kVp in 10 kVp increments. A 0.5 T permanent Nd magnet was used to create a magnetic field below the
collimator. Measurements were repeated 20 times for each tube voltage, both with and without the magnetic field,
and were compared using an independent-samples t-test. While slight differences of dose were observed at tube
voltages of 70, 80, and 90 kVp, no statistically significant differences were found (p > .05). However, a
significant difference was observed at 100 kVp (p = .048). Based on these findings, it is suggested that applying
higher energy, longer exposure times, stronger magnetic fields, and high-performance detectors could potentially
modify the electron dose distribution in diagnostic radiation. This could contribute to dose reduction for patients
and improvement in the quality of medical imaging.
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II. MATERIAL AND METHODS
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III. RESULT
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Table 1. Results of measured dose in two sample T-test
by using magnetic field in each tube voltage

Absorbed Dose
Tube Voltage p
Normal Condition Magnetic Field

70 11.105 + 0.211 11.015 + 0.114 0.104
80 15.385 + 0.087 15.340 + 0.068 0.077
90 17.960 + 0.139  17.885 = 0.099 0.058
100 21.325 + 0.155  21.245 + 0.076 0.048

Tube voltage [kVp]
Absorbed dose : mean = SD [mGy]
p : p-value

Table 2. Coefficient of variation in each tube voltage

Coefficient Variation

Tube Voltage

Normal Condition Magnetic Field

70 0.0190 0.0103
80 0.0056 0.0044
90 0.0077 0.0055
100 0.0073 0.0036

Tube voltage [kVp]

wHSE 70 kvpell A 7)o gle dRbAQl 4
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IV. DISCUSSION
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