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Table 1. Cylindrical ionization chambers used in this study.
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Fig. 2. Central electrode correction factors based on the study of
Muir and Rogers (2011) for aluminium electrode as a function
of photon beam quality and comparison with those of TRS-398
protocol.
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Fig. 3. Central electrode correction factors based on the study of
Muir and Rogers (2011) for aluminium electrode as a function
of electron beam quality and comparison with those of TRS-398
protocol.
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Fig. 4. Central electrode correction factors based on the study
of Muir and Rogers (2011) for C-552 electrode as a function of
electron beam quality and comparison with those of TRS-398
protocol.
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Fig. 5. Quality factors calculated with default central electrode
correction in TRS-398 protocol and new correction in this work,
and compared with listed data for PTW-31010 chamber in high
energy photon beam.
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Fig. 6. Quality factors calculated with default central electrode
correction in TRS-398 protocol and compared with listed data
for IBA-CC13 chamber in high energy photon beam.
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Fig. 7. Quality factors calculated with default central electrode
correction in TRS-398 protocol and new correction in this work,
and compared with listed data for PTW-31010 chamber in high
energy electron beam.
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Fig. 8. Quality factors calculated with default central electrode
correction in TRS-398 protocol and new correction in this work,
and compared with listed data for IBA-CC13 chamber in high
energy electron beam.

Wil 712 gkahel Zol7} 0.1%2 vhebytrh

TE g AE

B o Fo| A= TRS-398 ZR2EF| A
A AL HAle) Bk Yol F 4
o] TRS-3980] A|AE =AA AL =
S Al gl o] & E|E FAAF

gk A8 el
el el st
grato] 444
o] HAel izl

- 1582 -



AT A" ARE HEste] AAUAE Aldste] IA
Agehe BEdt 43X vlasigleh o A3 WA Z2EE
ol < AE Ao Ay A
e AYE W FFvlE A5 Aol FAellA 2
Az A el A 2] 09%2] Aol 5 sk
© 9 ZREZS gEdt A

AR BHAES F 152 F7}s

L5
RES AR AL AeF A Bl F

AZE RS ML, AZg mael AP
YA, 2elm AzE TEEFE) AU NG U AT
A Dedvta Az,

WS B ATolA chekd AeYt AT B o
sto] T ghotor} AT ATE &Y AelPel AHE

& Ao vk olejd ZuldlAl B wo} A4 AL
Uo7 ol & Aoz Ads] 24T
243 Yojg DAY 2ol dRIAE A%H ATE

Fealor & Ao Az,

- 153 -

oletzel : M22 3 M3& 2011

2 n 2 §

. TRS-398: Absorbed dose determination in external beam ra-

diotherapy: an international code of practice for dosimetry based
on standards of absorbed dose to water. Technical Report
Series No. 398. IAEA Vienna (2000)

. TG-51: AAPM's TG-51 protocols for clinical reference dosim-

etry of high-energy photon and electron beams. Med Phys 26:
1847-1870 (1999)

. TRS-398: Absorbed dose determination in external beam ra-

diotherapy: an international code of practice for dosimetry based
on standards of absorbed dose to water. Technical Report Se-
ries No. 398 (Ver. 11 b). IAEA Vienna (2004)

. HSE, AnE, 97|, 47|, AXT|, AJIg: TAA FA}

Aol gt TRS-398 A WA AH AL gz 1T:
54-60 (2006)

. Muir BR, Rogers DWO: The central electrode correction fac—

tor for high-Z electrodes in small ionization chambers. Med Phys
38:1081-1088 (2011)

. AAPM TG-119: IMRT commissioning: Multiple institution

planning and dosimetry comparisons. Med Phys 36:5359-5373
(2009)

. Andreo P: Improved calculations of stopping-power ratios and

their correlation with the quality of therapeutic photon beams.
Measurement Assurance in Dosimetry (Proc. Symp. Vienna,
1993) IAEA, Vienna (1994) pp. 335-359

. Ma CM, Nahum AE: Effect of the size and composition of the

central electrode on the response of cylindrical ionization cham-
bers in high—-energy photon and electron beams. Phys Med Biol
38:267-290 (1993)

. Rogers DWO, Yang CL: Corrected relationship between

%DD(10), and stopping-power ratios. Med Phys 26:538-540
(1999)



ZEE 2 821 : TRS-398 & QA &t

Study on the Evaluation of TRS-398 Quality Factors with Central
Electrode Corrections for Small Cylindrical Chambers

Yeong-Rok Kang*, Chang Yeol Lee', Jin Ho Kim™, Young Min Moon*T, Dong Won Kwak* T,
Sang-Koo Kang§, Jeung Kee Kim*, Kwangmo Yang*, Dong Hyeok Jeong*

*Research Center, TDepartment of Rad. Oncology, Dongnam Inst. of Radiological & Medical Sciences,
fDepartment of Physics, Dong—A University, Busan,
§Depar’[ment of Radiation Science & Technology, Chonbuk National University, Jeonju, Korea

The quality factors (k,, ,) were evaluated by appling the results recently studied for the effect of central electrode

in TRS—398 protocol. The PTW-31010 and IBA-CC13 chambers were used in this study. The quality factors were
calculated as a function of beam quality for high energy electron and photon beams and compared with data
currently used in TRS—398 protocol. In the PTW-31010 chamber using aluminium electrode, appling the new
central electrode collections, the quality factors were 0.4% and 0.9% higher than current TRS-398 data for high
energy photon and electron beams respectively. In the IBA-CC13 chamber using C—-552 electrode, there are
no variations in quality factors compared to TRS—-398 data currently used.

Key Words: TRS-398 protocol, Quality factor, Central electrode correction
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