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Table 1. Characteristics of the Cylindrical lonization Chambers
Model of Cavity Cavity CaV}ty Wall Wall Central
Lo volume length radius . thickness electrode Waterproof
ionization chambers 3 material > .
(cm’) (mm) (mm) (g/cm’) material
PTW 30001 0.60 23.0 31 PMMA 0.045 Al N
PTW 30013 (previously 30006) 0.60 23.0 31 PMMA 0.057 Al Y
PTW 30002 0.60 23.0 3.1 Graphite 0.079 Graphite N
PTW 30004 0.60 23.0 3.1 Graphite 0.079 Al N
PTW 23333 0.60 21.9 3.1 PMMA 0.053 Al N
Capintec PR-06C 0.65 22.0 32 PMMA 0.050 C-552 N
NE 2571 0.60 24.0 32 Graphite 0.065 Al N
Exradin A12 0.65 242 3.1 C-552 0.088 C-552 Y
Wellhofer FC65G (previously 1C70) 0.67 23.0 31 Graphite 0.068 Al Y

- 139 -



2
ro

SAHIE L5 Xl 2006;24(2):138 7 143

A71M, Npwst Nee 22} 0|39 &85
o} oojArt wAHFgFolH g= AFHAMI
i E&oz “Co vl A% 0.0030]th k,
sho]l B(wal)EZo| ¥7]|8]%57}F(non-air equivalent)?]
A3 e Ol kye o] 2F HllA 7Ha]d digh
A< (correction factor)©] T, (Suar) S = T 719
THlolH Po= “Co Zvbadol tiE FZ2Q wdR
T2 ol MEAY SA wjdol g §hg-A}o]

0.070
PTW PTW Wellhofer
30002 30004 FC65G
0.060 Exradin (IC70)

0.050

0.040

0.030

0.020

Ny calibration factor (Gy/nC)

0.010

0.000
0 50 100 150 200 250 300 350

No. of ionization chamber

Fig. 2. The Nk calibration factor in ®Co beam is a useful in-
dicator of the uniformity within a given type a chambers.
Chamber to chamber variations, demonstrated by differences in
the Nx calibration factor for chambers of a given type are
shown for a lager number of cylindrical chambers commonly
used in radiotherapy dosimetry.

Table 2. The Ratio of Max. Value/Min. Value about Nx Ca-

libration  Factors of the  Cylindrical  lonization  Chambers
(1998~2004)

Model of A f

rode o verage o Max. val./ Difference*

ionization Nk calibration Min. val (%)

chambers factor (Gy/nC) o ’
PTW 30001 4.850E-02 1.07 0.23
PTW 30013

(previously 30006) 4.833E-02 1.06 0.11

PTW 30002 4.747E-02 1.02 0.51
PTW 30004 4.754E-02 1.15 0.58
PTW 23333 4.846E-02 1.10 0.41
Capintec PR-06C 4.295E-02 1.12 0.26
NE 2571 4.154E-02 1.08 0.20
Exradin A12 4.433E-02 1.10 0.59
Wellhofer FC65G 4.413E-02 1.03 0.10

(previously 1C70)

*Difference is defined as (STDEV/Mean)/(V 4)x100 (%)
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Table 3. The Ratio of Max. Valug/ Mn. Value about Npw

Calibration ~ Factors of the Cylindrical  lonization ~ Chambers
(200172004)
1 of A f

,M o.de ,O Verage O, Max. val./ Difference*

ionization Np,w calibration Min. val %

chambers factor (Gy/nC) - vk (%)
PTW 30001 5.304E-02 1.06 0.20
PTW 30013

(previously 30006) 5.300E-02 1.04 0.10

PTW 30002 5.209E-02 1.02 0.40
PTW 30004 5.196E-02 1.09 0.49
PTW 23333 5.218E-02 1.05 0.28
Capintec PR-06C 4.640E-02 1.04 0.23
NE 2571 4 .543E-02 1.05 0.19
Wellhofer FC65G 4.839E-02 1.02 0.10

(previously IC70)

*Difference is defined as (STDEV/Mean)/(V 7)x100 (%)
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Table 4. Comparison between Measurement Value  about
Calibration ~ factors and  Calculation ~ Value  of  Calibration
factors

Average of

Model of ionization chambers Mea. Noy/Cal. Now

PTW 30001 1.009
PTW 30013 (previously 30006) 1.010
PTW 30002 1.009
PTW 30004 1.007
PTW 23333 1.010
Capintec PR-06C 1.010
NE 2571 1.009
Wellhofer FC65 (previously I1C70) 1.007
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Table 5. Estimated Relative Standard Uncertainty in  the Determinaton of Apw Calibration Factor in %Co Beam using the

Formalism Equation (1), (2)

Factors in calculated Npw Uncertainty (%) Measured Npw in KFDA

G 0.02

K 0.7

Katt 0.2

Sw,air 0.5

Picy 0.1

P 0.3

P, wall 0.5

Expended uncertainty in Ny (k=2) * 0.9

Combined uncertainty in calculated Npw 1.0
Expended uncertainty in 2.0% Expended uncertainty in

calculated Npw (k=2)

measured Npw (k=2)*
0.9%

*Uncertainty of KFDA certification used in this study
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— Abstract

Evaluation of the Long-Term Stability for
the Cylindrical lonization Chambers

Jeong Eun Rah, M.S.*, Ju Young Hong, B.S.*, Gwe Ya Kim, Ph.D.", Chun il Lim, M.S.",
Hee Kyo Jeong, Ph.D.", Dong Oh Shin, Ph.D.¥ and Tea Suk Suh, Ph.D.*

*Department of Biomedical Engineering, College of Medicine, The Catholic University of Korea,
"Radiation Standards Division, Korea Food & Drug Administration,
i Department of Radiation Oncology, College of Medicine,
Kyung Hee University, Seoul, Korea

Purpose: To analyze the long-term stability of Farmer-type cylindrical ionization chambers by calibration factor
provided from the KFDA (Korea Food Drug Administration)

Materials and Methods: The cylindrical ionization chambers used in this study were the PTW 30001 (30006),
30013, 30002, 30004, 23333, the Capintec PRO6C, the NE 2571, the Exradin A12 and the Wellhofer FC65G
(IC70). We were analyzed that the N, and Npw calibration factor for the cylindrical chambers and compared
between the measured Npw and calculated Npw calibration factor.

Results: We have observed that the long-term stability of the PTW 30013 (30006), the Wellhofer FC65G (IC70)
and the NE 2571 has varied within 0.2%. The measured Npw calibration factor was about 1.0% higher than the
calculated Npw that determined by the Ny calibration factor.

Conclusion: The study has evaluated that the long-term stability of the cylindrical chambers through analysis
for the N« and Npw calibration factor. It has contributed to the improvement of clinical electron dosimetry in
radiotherapy centers.

Key Words: N calibration factor, Npw calibration factor, Farmer type cylindrical chamber, Long-term stability
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