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Abstract

We obtained Surviving Fraction (SF) after irradiation carbon beam to compare the applicability of the
Linear-Quadratic model, Incomplete Repair model, Marchese model. Mathematica software(ver 9.0) used to
calcurate parameters and compared result. 1LQ model could not explain the entire response of fractionated
carbon beam irradiation. It becomes necessary to construct models that extend the LQ model of conventional
radiotherapy for the carbon beam therapy. By combining both Potentially Lethal Damage Repair (PLDR) and

Sublethal Damage Repair (SLDR) a new LQ model can develop that aptly modeled the cellular response to
fractionated irradiation.
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I. INTRODUCTION
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I. MATERIAL AND METHOD
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Fig. 1. Cell irradiation in HIMAC (Heavy lon Medical Acceleraotr
in Chiba).

Table 1. Beam Irradiation condition

absorbed dose dose rate LET beam energy

290MeV/u

0.15+5.5Gy 0.1~7.0Gy/min  13keV/u

dose uniformity

10x10 > 90%
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Fig. 2. Fit to the surviving fraction (SF) data by LQ model.
(horizontal axis: absorbed dose, vertical axis: surviving fraction)
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Table 2. Parameter in mathematica software (ver 9.0)
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Fig. 3. Fit to the surviving fraction (SF) data by IR model (left)
and Marchese model Iright) (horizontal axis: absorbed dose,
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Fig. 4. Fit to the surviving fraction (SF) data by best
fitting. (horizontal axis: absorbed dose, vertical axis:
surviving fraction) filled circle: immediate assay, open circle:
2fraction. filled triangle: 3fraction. open triangle: 4fraction

Iv. DISCUSSION
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