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Comparison of absolute dose calibration for linear accelerator in FFF mode based on IAEA 277

report versus IAEA 398 report

JIA Yajun, SHEN Wentong, YAN Yuanlin, CHEN Jiayi, HE Xiaodong

Department of Radiotherapy, Ruijin Hospital, Shanghai Jiaotong University School of Medicine, Shanghai 200025, China

Abstract: Objective To compare the results of absolute dose calibration for linear accelerator in flattening filter free (FFF) mode
based on International Atomic Energy Agency (IAEA) 277 report versus IAEA 398 report. Methods According to TAEA 398 report,
the radiation quality and percentage depth dose of 6X-FFF and 10X-FFF beams were measured on the newly installed Varian Edge
accelerator in Ruijin Hospital, Shanghai Jiaotong University School of Medicine. Ionization chamber correction factor &, polarity
effect correction factor &,
with those obtained based on IAEA 277 report which is currently adopted in China. Results For 6X-FFF and 10X-FFF beams,
the radiation quality was 0.629 and 0.708, respectively. The calibration depth for both 6X-FFF and 10X-FFF beams was 10 cm.
The k,, k., and k, for 6X-FFF beams were 0.997, 1.000 9, 1.005 0, respectively, while those for 10X-FFF beams were 0.988,
1.001 2 and 1.006 9, respectively. Compared with those in FF mode, the recombination effects for 6X-FFF and 10X-FFF beams
in FFF modes were higher by 0.36% and 0.32%, respectively. The differences in the absolute dose calibration of 6X-FFF and 10X-
FFF beams between IAEA 398 report and IAEA 277 report were -1.0% and 0.7%, respectively. Conclusion In FFF mode, the

difference in the absolute dose calibration based on IAEA 398 report versus IAEA 277 report is less than 2%. Furthermore, the

and recombination correction factor k, were calculated and then the calibration results were compared

procedure in TAEA 398 report is more convenient in clinical practice.
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Fig.1 Percentage depth doses and off—axis ratios for 6 and 10 MV
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Tab.1 The depth of the maximum dose R100 for 6 and
10 MV beams in FF or FFF mode (cm)

fiEE I R IR B R100
6X 1.46
6X-FFF 1.35
10X 2.41
10X-FFF 2.27
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Tab.2 Fit coefficients for the calculation of recombination

correction factor

T I, Bl e B
ViV, a, a, a, a, a, a,
2.0 2377  -3.636  2.299 4.711 -8.242  4.533
2.5 1474  -1.587 1.114 2,719  -3.977 2.261
3.0 1.198 -0.875 0.677 2.001 -2.402 1.404
35 1.080 -0.542  0.463 1.665 -1.647 0.984
4.0 1.022 -0.363 0.341 1.468 -1.200  0.734
5.0 0975 -0.188 0.214 1.279  -0.750 0.474
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Tab.3 Measurement conditions in IAEA 277 and IAEA 398 reports
it T1AEA 277 TAEA 398
N K K
CiNe e i TRRIH B CRLNE

MEREZ,

ref

TPR,,, > 0.7, 10 g*cm?

TPR,, ;,<0.7, 5 g*cm™

TPR,,,,<0.7, 10 g-cm?#( 5 g* cm?

TPR,, 0> 0.7, 10 g-cm?
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Tab.4 Photon beam quality and measurement condition for Edge

linear accelerator
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Tab.5 Correction factors in IAEA 277 report
% IR G T LA BRI RS
: Rty o Ty EREMRETC e e
fig BRET N S st e R S — ANGE GG IE Bep I
lr %E B"Jﬁ'}%ﬁ(l-g) att ?Km U cel
6X-FFF 0.909 0.997 0.991 0.989 0.998 1 1.0
10X-FFF 0.909 0.997 0.991 0.989 0.998 6 1.0
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Tab.6 Comparison of recombination correction factors in FFF and FF modes

At FIEFE/MU -min!  BEFS00V  HE250V  EARUVEIER T &

6X-FFF 1200 64.54 64.21 1.0050

6X 600 66.88 66.75 1.001 8

10X-FFF 1200 71.94 71.43 1.006 9

10X 600 75.71 75.45 1.003 3
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Tab.7 Correction factors in IAEA 398 report

Mt WURREIEETN,, EAMBBETEETL  REASETEET L, SRR T, BEERER T,
6X-FFF 1.003 1.005 0 1.000 9 1
10X-FFF 1.003 1.006 9 1.001 2 1
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