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Table 1 The Components and materials of accelerator head

Components Structures Materials
SLAB Target Gold
CONS3R Primary collimator Tungsten
FLATFLT Flattening filter Stainless steel
CHAMBER lonization chamber Alumina
JAWS Movable collimator Tungsten
MLC MLC Tungsten
SLAB Reticle PMMA
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Table 2 The main parameters input in Monte-Carlo!™

Parameters Values / MeV

AE (Lower charged particle cutoff en-
ergy)
ECUT (Electron transport cut off energy) 0.7

0.7

AP (The lower photon cutoff energy) 0.01

PCUT (Photon transport cut off energy) 0.01

ESTEPE (Energy loss per transport step
of the electron)
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Fig.1 Model of accelerator head
a. yz direction of the whole accelerator head; b. xz direction of the whole accelerator head
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Fig.2 Calculated values of Sc, p and PDD compared with measurement values
a. Calculated values of S, p compared with measured values
b. Calculated values of PDD compared with measured values in the field of 10cmx10cm
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Fig.3 Relationship between S, p and d with a series of beam fields
O.18cmx18cm; O.15cmx15cm; V.12cmx12cm; —.10cmx10cm; A.8cmx8cm; <. 6cmx6cm; . 5cmx5cm
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Table 3 Fitting results of the six field sizes curve

Field size /cm? A B, B, Correlation/R
5x5 0.94506 -0.00785 1.27605x10™* 0.99871
6x6 0.97384 -0.00729 1.20813x10™* 0.99769
8x8 0.98564 -0.00349 5.85977x10° 0.99713
12x12 1.01875 0.00237 -3.34587x10° 0.98999
15x15 1.02977 0.00633 -9.26514x10° 0.99637
18x18 1.03699 0.00901 -1.23444x10™ 0.99600
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Calculation of scatter calibrate factor for accelerator of
SIMENS with Monte-Carlo method

CHEN Yong" NIJie! CHEN Qiugiu® SUN Liang" CHEN Honglin® ZHANG Xuguang®
Y(School of Radiation Medicine and Public Health Medical College of Soochow University, Suzhou 215123, China)
?(Radiotherapy Center Xuzhou Cancer Hospital, Xuzhou 221005, China)

ABSTRACT The effect of percentage depth dose (PDD) and total scatter factor should be inspected in clinical pre-

scription dose calculation. In this study, the simulation of SIEMENS Primus Plus accelerator and calculation of the

total scatter calibrate factor (S, p) and percentage depth dose (PDD) of 6MV electron beam energy was made by use

of Monte-Carlo method (BEAMnrc and DOSXY Znrc). And the results were compared with the measured one by use

of thimble chamber. What’s more, the effect of radiation field and depth on total scatter calibrate factor (S, p) of lin-

ear accelerator was also calculated in Monte-Carlo method. The results show that the total scatter calibrate factor (S,

p) increases with increment of field size and the scatter calibrate factor (S, p) increases with the increment of depth

when field size is larger than 10 cmx10 cm. However, the total scatter calibrate factor (S, p) decreases with the

increment of depth when field size was smaller than 10 cmx10cm. It has been confirmed that Monte-Carlo method

can establish a comprehensive and accurate information on the scatter calibrate factor for clinical radiotherapy, which

may provide more realizable quality assurance and control.

KEYWORDS Linear accelerator, Scatter calibrate factor, Monte-Carlo method
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