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A study of biological effect of photonuclear reactions with high-energy X-ray
radiation therapy
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I have derived the relative biological effectiveness (RBE) of the combined
field with high-energy photons and secondary particles caused from photonuclear reactions.
In this study, | was used both experimental data obtained by solid state track detector and
biological model called “ Microdosimetric Kinetic Model (MKM)” to calculate RBE. Radiation quality
can change with the measurement depth because the ratio of the fluence of photons and secondary
particles can change, thus I was calculated RBE for the depth of the surface, 5 cm and 10 cm in the
water-equivalent phantom. RBE of the combined field was 1.01 for all depths.
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Depth Frequency-mean lineal energy Dose-mean lineal energy
(cm) v (keV/um) »* (keV/um)
0 151 £ 1.2 18.6 £ 1.4
5 16.0 £ 0.8 20.5 0.9
10 197 £ 0.8 19.6 £ 1.0
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Depth (cm) Sccondar Sigtal RBE
0 98.5% £ 0.1% 354% £ 0.1% 1.01
5 99.0% £ 0.1% 35.6% £ 0.1% 1.01
10 98.8% £ 0.1% 355% £ 0.1% 1.01
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