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ABSTRACT

The Geant 4 simulated the linear accelerator (VARIAN CLINAC) based on the previously implemented
BEAMnrC data, using the head structure of the linear accelerator. In the 10 MV photon flux, Geant4 was
compared with the measured value of the percentage of the deep dose and the lateral dose of the water phantom.
In order to apply the dose calculation to the body part, the actual patient's lung area was scanned at 5 mm
intervals. Geant4 dose distributions were obtained by irradiating 10 MV photons at the irradiation field (5 x 5
cm2) and SAD 100 cm of the water phantom. This result is difficult to measure the dose absorbed in the actual
lung of the patient so the doses by the treatment planning system were compared. The deep dose curve measured
by water phantom and the deep dose curve calculated by Geant4 were well within + 3% of most depths except
the build-up area. However, at the 5 cm and 20 cm sites, 2.95% and 2.87% were somewhat higher in the
calculation of the dose using Geant4. These two points were confirmed by the geometry file of Genat4, and it
was found that the dose was increased because thoracic spine and sternum were located. In cone beam CT, the
dose distribution error of the lungs was similar within 3%. Therefore, if the contour map of the dose can be
directly expressed in the DICOM file when calculating the dose using Geant4, the clinical application of Geant4
will be used variously
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[I. MATERIAL AND METHODS

1. Ag71%7] d= A g o)A

(Linear accelerator gantry head)
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Fig. 1. Simulation of linac treatment head geometry by
means of HeppRep visualization system.

ouix] A ER] WA (Geantd simulation)
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Fig. 2. Schematic view of the experimental setup
including the simulated geometry of the 10 MV Varian
linac head and the simulated geometry of the water
phantom.

Fig. 3. Geant4 anthropomorphic phantom.
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(a) Geant4 anthropomorphic phantom of the CT image

(b) anthropomorphic phantom of the CT image

Fig. 4. Comparison Geant4 simulation CT
anthropomorphic phantom image with measurement CT
image.
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III. RESULTS
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Fig. 5. Geant4 simulation of the energy calibration.
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Fig. 5. A comparison of measured and simulated depth
doses distribution of the 10 MV photon beam for field
size of various . The black lines refer to measured data ;
green dots refer to Geant4 Monte Carlo.
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Fig. 6. Depth-dose profile. Lateral dose profiles at 5,
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10 MV beam. The black lines refer to measured data ;
green dots refer to Geant4 Monte Carlo.

Fig. 7. Geant4 simulation CT slice of lung.
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Fig. 8. G4Linac Monte Carlo code has been used to
perform histogramming of a set dosimetric functions in
water phantom for a 10 MV Linac operating 5x5 cm?
field.
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Fig. 9. The patient's lung by Cone beam CT.
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