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Practice and explore of dose calibration for linear accelerator based on IAEA398 report

YU Wei, XU Sheng, MA Hongbin, MENG Yan

Department of Radiotherapy, Shanghai Eastern Hepatobiliary Surgery Hospital, Shanghai 200438, China

Abstract: Objective To practice and explore the dose calibration of linear acceleration based on the absorbed dose calibration

factor NW of water phantom, according to International Atomic Energy Agency (IAEA) 398 report. Methods The radiation

qualities of each photon beam and electron beam were measured. By looking up tables in IAEA398 report based on beam

quality, the K, factor, calibration depth of each photon beam, and electron beam of the linear accelerator in the Department of

Radiotherapy, Shanghai Eastern Hepatobiliary Surgery Hospital, were calculated, and the PDD value at calibration depth were

measured. Results According to TAEA398 report, for photon beams of 6 and 10 MV, the radiation quality was 0.681 and 0.732,

respectively; the measured calibration depth was 10 cm for both; K, was 0.990 and 0.982, respectively; the difference between

K, and corresponding Ko, »; was -0.81% and -0.81%, respectively. For electron beams of 6, 8, 10, 12, 15 and 18 MeV, the

radiation quality was 2.481, 3.225, 3.964, 4.747, 5.959 and 7.234 cm, respectively; the measured calibration depth was 1.39,
1.84, 2.28, 2.75, 3.48 and 4.24 cm, respectively; K, was 0.937, 0.928, 0.920, 0.914, 0.904 and 0.897, respectively; the
difference between K, and corresponding Ko .7 was 0.60% , 0.97%, 0.43% , 0.66% , 0.11% and - 0.45% , respectively.

Conclusion Compared to IAEA277 report, IAEA398 report is more intuitive and practicable. The difference in dose
calibration between IAEA277 report and IAEA398 report is less than 1%.

Keywords: International Atomic Energy Agency; IAEA277 report; IAEA398 report; linear accelerator; dose calibration; water

phantom; absorbed dose
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Tab.1 Photon beam quality and measurement condition for Synergy linear accelerator

Energy/MV SSD/cm Field/cm® Chamber Zet TPR:0,10
6 100 10x10 ccl3 Or 0.681
10 100 10x10 ccl3 Or 0.732

The Synergy linear accelerator is from Department of Radiotherapy, Shanghai Eastern Hepatobiliary Surgery
Hospital, China; SSD: Source surface distance

2 Synergy MNiFEF B FLEH R RN 54

Tab.2 Electron beam quality and measurement condition for Synergy linear accelerator

Energy/MeV SSD/em Applicator/cm’ Chamber Zegy Rs/cm
6 100 10x10 Roos Inner surface 2.481
8 100 10x10 Roos Inner surface 3.225
10 100 10x10 Roos Inner surface 3.964
12 100 10x10 Roos Inner surface 4.747
15 100 10x10 Roos Inner surface 5.959
18 100 20%20 Roos Inner surface 7.234

3 Synergy RN FL& K B F RAERE 4. RERELHPDDERNE 54
Tab.3 K, factor, calibration depth d., PDD value at calibration depth and measurement condition for photon beam of

Synergy linear accelerator

Energy/MV SSD/cm Field/em® d/cm Chamber Zer PDD K,
6 100 10x10 10 cc60 Or 0.676 0.990
10 100 10x10 10 cc60 Or 0.725 0.982

4 Synergy MIREFHE FLk K B F K ERE 4. RERELHPDDERNE M
Tab.4 K, factor, calibration depth d., PDD value at calibration depth and measurement condition for electron beam of

Synergy linear accelerator

Energy/MeV SSD/cm Field/cm® d/em Chamber Zetr PDD K,
6 100 10x10 1.39 Roos Inner surface 0.997 0.937
8 100 1010 1.84 Roos Inner surface 0.995 0.928
10 100 10x10 2.28 Roos Inner surface 0.999 0.920
12 100 1010 2.75 Roos Inner surface 0.995 0.914
15 100 10x10 3.48 Roos Inner surface 0.984 0.904
18 100 1010 4.24 Roos Inner surface 0.988 0.897
B cc60 % FE DT 78 P 4 H0R RERYE S 7 e
IAEA398 St MTAEA277 S R EMHERE gy ek Fiel TR e . P47 MR A B 58 thy b s 22
e P % X 100% , 25 H I F 7. BB Bl R T () A 2 M e, — RS R O T 2
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Tab.5 Calculated Ko, » value for photon beam according to IAEA277 report at the same calibration condition

Energy/ MV N 1-g Kux K St 17, P Koan
6 0.926 0.997 0.972 1.119 0.994 1 0.998
10 0.926 0.997 0.972 1.108 0.996 1 0.990

TAEA: International Atomic Energy Agency

R6 HRAKREZEHTRIBIAEA2T7 SRETENEFL K, . E

Tab.6 Calculated Ko, ., value for electron beam according to IAEA277 report at the same calibration condition

Energy/MeV N l-g K. XK, S 2] [Bea Koo
6 0.926 0.997 0.972 1.072 0.960 1.008 0.931
8 0.926 0.997 0.972 1.057 0.961 1.008 0.919
10 0.926 0.997 0.972 1.048 0.966 1.008 0.916
12 0.926 0.997 0.972 1.038 0.967 1.008 0.908
15 0.926 0.997 0.972 1.027 0.972 1.008 0.903
18 0.926 0.997 0.972 1.019 0.977 1.008 0.901

=7 IAEA398 SHRETMIAEA27T EREFERELER
Tab.7 Dose calibration difference between IAEA398 report and IAEA277 report

Photon beam/MV Electron beam/MeV
Energy
6 10 6 10 12 15 18
K, 0.990 0.982 0.937 0.920 0914 0.904 0.897
Ko o 0.998 0.990 0.931 0.916 0.908 0.903 0.901
&l% -0.81 -0.81 0.60 0.43 0.66 0.11 -0.45
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