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For the determination of absorbed dose to water from a linear accelerator photon beams, it needs a exposure
calibration factor Ny or air kerma calibration factor N of air ionization chamber. We used the exposure calibration
factor Ny to find the absorbed dose calibration factors of water in a reference source through the TG-21 and
TRS-277 protocol. TG—21 used for determine the absorbed dose in accuracy, but it required complex calculations

including the chamber dependent factors. The authors obtained the absorbed dose calibration factor Ngw

Co-60

for reduce the complex calculations with unknown Ng, only with N, or Ny calibration factor in a TM31010 (S/N
1055, 1057) ionization chambers. The results showed the uncertainty of calculated Nqy of IC—15 which was known
the Nx and Nagyw is within =0.6% in TG-21, but 1.0% in TRS-277. and TM31010 was compared the Ng, of SSDL
to that of PSDL as shown the 0.4%, —2.8% uncertainty, respectively. The authors experimented with good
agreement the calculated Nqy is reliable for cross check the discrepancy of the calibration factor with unknown

that of TM31010 and IC-15 chamber.
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Fig. 1. Dimension of TM31010-1055 ionization chamber.

Table 1. The composition of % weight for chamber wall material C-552 of IC-15 series.

Element
%
H C F Si Density
Atomic No.% 26.86 45.81 26.81 0.15 1.76 g/cc
% mass 2473 50.161 0.453 46.529 0.384

Table 2. The dimensions of ionization chamber IC-15 and TM31010 are provided from the manufactures and SSDL for the
exposure calibration factor (Nx) and air kerma calibration factor (N¢) of which Co-60 gamma ray.

Inner Chamber Wall

Buildup

Active

Cham:er SN radius wall thickness material/ volume RI;I;C . GN/kn c T, (°C) P, (kPa)
yp (cm) material (g/cm?) thick length Y

IC-15 3,352 0.3 C-552 0.07 PMMA 0.35 0.58 26.86 (23.61) 22 101.33

TM31010 1,055 0.275 PMMA 0.078 PMMA 0.36 0.65 (31.36) 27.57 22 101.33

TM31010 1,057 0.275 PMMA 0.078 PMMA 0.36 0.65 (30.71) 26.99 22 101.33
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Fig. 2. Schematic process of Ng, determination from an
exposure calibration factor.
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Table 3. The parameter of ionization chamber IC-15 and TM31010 for getting the Naw"°®® from the exposure calibration factor

Nx or air kerma Nk with Co-60 gamma rays.

Chamber w a o cap a Ngas
type SN Alon Awall a S/ /O) a uen/ 'O) w 1 a S/ /O) a uen/ ‘O) cap Gy/c
IC-15 3,352 0.995 0.988 0.57 1.000 1.000 0.43 1.103 0.925 2.288x10°
TM31010 1,055 0.995 0.992 0.62 1.103 0.928 0.38 1.103 0.928 2.634x10°
TM31010 1,057 0.995 0.992 0.62 1.103 0.928 0.38 1.103 0.928 2.587x10°
Table 4. The used value of parameters for determining the Naw in reference Co-60 source.
NdWCo—f)O
Chamber Ngas water G
_ _ y/C
type SN Gy/C S/ Y ) air Pmn Prepl l—Jwall
SSDL PSDL
I1C-15 3,352 2.288x10° 1.133 0.995 0.992 0.989 2.561x10° -
TM31010 1,055 2.634x10° 1.133 0.995 0.993 1.002 2.994x10° 2.983x10°
TM31010 1,057 2.587x10° 1.133 0.995 0.993 1.002 2.931x10° 3.013x10°
Table 5. The used value of parameters for determining the Pwai correction factor.
Chamber type SN a S/ p)wanair uen/ o) an 1—a S/ 0)" i Puall
1C-15 3,352 0.57 1.000 1.112 043 1.133 0.989
TM31010 1,055 0.62 1.103 1.031 0.38 1.133 1.002
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Table 6. Determination of Nagw from the air kerma calibration factor N« and the compression of that of TG-21 to TRS-277 for
finding the discrepancy of output dose of linear accelerator photon beams.

Protocol
Cylindrical Calibration factors TG-21 TRS-277
ionization
chamber N N Ngas Ny Np Naw "
x dw (cGy/nC-22°C)  (cGy/nC-22°C)  (cGy/nC-22°C)  (cGy/nC-22°C)

IC-15 3352 26.86 25.76 22.88 25.61 23.21 26.03
TM31010-1055 31.36" (29.94) 26.42 29.94 26.75 30.36
TM31010-1055* (31.26) 29.833 26.38 29.84 26.745 30.26

*The Naw "® of this cylindrical ionization chamber was delivered from KPSDL and N value in the brackets was converted with
TG-21protocol. "This Ny was delivered from Ny 2.757x10° Gy/C in courtesy by PTW (German) manufacture.
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