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Measurement of beam quality correction factor based on absorbed dose to water in high-energy
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Abstract: Objective To briefly introduce the results of the international comparison of absorbed dose to water at National Institute

of Metrology (NIM), and based on the results, to provide the beam quality correction factors for 9 common types of cylindrical

ionization chambers. Methods In the “Co<y primary standard dosimetry laboratory at NIM, the calibration factors of 9 types
of cylindrical ionization chambers at the reference quality “Co?y were measured. In the high-energy photon beams primary

standard dosimetry laboratory at NIM, the calibration factors of the corresponding cylindrical ionization chambers at the reference

quality 6, 10 MV photon were also measured. Based on the obtained calibration factors, we calculated the beam quality correction

factors of cylindrical ionization chambers which were then compared with the data given in IAEA TRS-398 protocol. Results
The primary standard dosimetry laboratory of absorbed dose to water at NIM had the ability for the transmission and traceability

of absorbed dose to water. Based on this result, the experiment values of the beam quality correction factors for tested cylindrical

of users' cylindrical ionization chambers.

ionization chambers had a good agreement with the values given in JAEA TRS-398 protocol, with a relative deviation less than
International Atomic Energy Agency (IAEA) and the calibration factors in high-energy photon beams primary standard dosimetry
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=

il

0.9%. Generally, the measured beam quality correction factors were slightly smaller than the values in IAEA TRS-398 protocol,

because the calibration factors in “Coy primary standard dosimetry laboratory at NIM are larger than the values given by

laboratory at NIM are smaller than the values given by the International Bureau of Weights and Measures. Conclusion The primary

standard dosimetry laboratory of absorbed dose to water at NIM could accurately measure the beam quality correction factors
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Tab.1 Measured beam quality correction factor in 6, 10 MV photon beams at NIM and values given in IAEA TRS-398 protocol for various

cylindrical ionization chambers

Tonization chamber type Koy, (NIM) Koy ag, (398)  Relative difference™"/% Ky o, (NIM)  £iguyee, (398)  Relative difference®™/%

PTW-30010-2369 0.984 4 0.989 3 0.499
PTW-30010-2588 0.9850 0.989 3 0.432
PTW-30011-0010 0.989 1 0.9913 0.218
PTW-30012-0163 0.987 7 0.993 3 0.567
PTW-30012-0298 0.986 2 0.993 3 0.716
PTW-30013-4678 0.986 3 0.989 3 0.300
PTW-30013-6842 0.986 5 0.989 3 0.378
PTW-30013-9086 0.989 1 0.989 3 0.300
PTW-30013-9165 0.9839 0.989 3 0.544
FC65-G-1736 0.986 4 0.994 0 0.763
FC65-G-3208 0.9917 0.994 0 0.222
NE2571-3534 0.990 4 0.992 3 0.187
PTW-31015-0166 0.9877

PTW-31016-0763 0.993 4

1ICO-6A-2019 0.988 0

0973 6 0.9810 0.785
0.974 4 0.9810 0.669
0.978 1 0.984 0 0.603
0.978 3 0.986 0 0.779
0.9770 0.986 0 0.909
0.976 5 0.980 0 0.365
09757 0.980 0 0.436
0.976 5 0.980 0 0.524
0.974 5 0.980 0 0.564
0.979 4 0.9850 0.565
0.984 9 0.9850 0.008
0.9829 0.986 0 0.314
0.979 6

0.984 4

0.979 6

NIM: National Institute of Metrology; Relative difference’™ is the ratio of Fguy«c, (398) to Koy e, (NIM), and relative difference®™" is the ratio of Ky o,

(398) to Figyyoc, (NIM).



12 KE, RO T KO R S T e 1 Y SR I - 1199 -

16 1F PR 57 3k B 398 4t i Ay fEL O /0N, A X i 22 7
0.3%~0.9%, XJZH N NIM “Coy HFEAESZI 245 H
A HE DR F FL TAEA 45 H BB A , 1 5 BTk g
AT R o S 6 28 4 M AR ME TR L BIPM 45 HE Y
R /NIFEC, 454 T PTW-31015. PTW-31016 3% %
ol FbL B8 2 R S IO A B PR 1, T AE 398 A AR 4
HAE . R T NIM { EF — R R =
1CO-6A-2019 Fy MRS B4 H . X SL40fl H 5 7]
DURN N [ G M S 50 25 PO R O 5000 A A

34 18

A T e R B ] B NTME K I WA ) A B L
XF, 7R T NIM 7K W 5] e ) 3R B v S 36 2 2 48 L
T KR AL IR R S . e LR |
SEEGIE T 825 14 F 1A [ BRI TR TE r B =
(R B RGN 7 2 3% R R ) o e Ao 4235 SR )
T kg e, T kg g, i HE 398 275 45 H Y EAEL
AN Rl BN T G ) P A ) R S I
2 [0 A R 0.2% 8 229 . 1 °] LLFE NIM
IR AT i ] 5 R 512 3 5 I e A5 28] P 2 = P A 1
HF, FIERRFR 6,10 MV T A0 48 565 U6 4 X1, B
It S R A S R A 2 AR L A (A 2
FHL B R T A R T

(5% Hk]

[1] TAEA. Absorbed dose determination in high energy electron and photon
beams[ R ]. IAEA Technical Report Series No.277, 1987.

[2] ALMOND PR, BIGGS P J, COURSEY B M, et al. AAPM's TG-51
protocol for clinical reference dosimetry of high-energy photon and
electron beams [J]. Med Phys, 1996, 26(9): 1847-1870.

[3] IAEA. Absorbed dose determination in high energy electron and
photon beams|[ R ]. IAEA Technical Report Series No.398, 2000.

(4] E3b &% #4. “Coy KBIKH F 09 B4 5 IA B 5L x5
PE[J] P B ESFHEF L E, 2013, 30(6): 4476-4479.

WANG K, LI T, YANG X Y. Reproduction and international
comparison of absorbed dose to water in “Co v radiation [J].
Chinese Journal of Medical Physics, 2013, 30(6): 4476-4479.

[5] &304, ZEM, I3, 5. “Coy 334092 A LBE3h AL ZRBOMCH]
69 NIM-IAEA i )b st [T]. #4234k, 2016, 37(4): 441-443.
JINS J, WANG Z P, WANGK, et al. The NIM-IAEA bilateral
comparison on the air kerma and absorbed dose to water of “Co
y radiation[ J ]. Acta Metrologica Sinica, 2016, 37(4): 441-443.

[6] E3b, 439, A, 5. BN wik BASOKA 2 B R AR
[J]. 33 5], 2016, 37(4): 112-114.

WANG K, JIN S J, FAN Y D, et al. International comparison and
progress of absorbed dose to water in accelerator photon beams[J].
Acta Metrologica Sinica, 2016, 37(4): 112-114.

[7] Z3p, 2339, £F, F . E Ak ZRBOEGH 20 2412 & E R
*H[J]. #FHEHAK, 2015(5): 56-59.

WANG K, JIN S J, CHANG X, et al. International comparison and
measurement research of absorbed dose to water in accelerator photon
beams, measurement technique[ J ]. Measurement Technique, 2015(5):
56-59.

[8] MCEWEN M R. Measurement of ionization chamber absorbed dose
k(Q) factors in megavoltage photon beams[J]. Med Phys, 2015, 37(5):
2179-2193.

[9] PALMANS H, MONDELAERS W, THIERENS H. Absorbed dose
beam quality correction factors kappa Q for the NE2571 chamber in
a5 MV and a 10 MV photon beam[J]. Phys Med Biol, 1999, 44(3):
647-663.

[10] SEUNTIJENS J P, ROSS C K, SHORTT K R, et al. Absorbed-dose
beam quality conversion factors for cylindrical chambers in high
energy photon beams[J ]. Med Phys, 2000, 27(12): 2763-2779.

[11] IAEA. TIAEA/WHO network of secondary standard dosimetry
laboratories comparison of therapy-level ionization chamber
calibration cofficients R ]. CMP-CPR/2014/01, 2014.

(%4 B %)



