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Fig. 1. Chamber to chamber variations, demonstrated by
differences in the ratio of “Co calibration factors Npw/Ni for
chambers of a given type.”

< A 5 Yok SF ool el 24 &, #Ee A
Sk AATREE 3 ATt A A ’v’h) %éz °
EHES haol Wl skl 290l & & 9= Zoln

2 Ao E B4 o] &% 43 (PTW30013, PTW, Ger-

Ao, Tl A Adsta v 7IHEZHE
o] o]&3ks =AYl stibe] A Al(electrometer)et A
71de o] 25T 3 AP sto] I o EF 7]
A E okt L) e 2 HE] A4S Wik} o]"

A DS FE A o 2HES Adelel FrARS

24 w2 BoRA FF o L3elA A o] &3 2 F

Faee] odnht Aolzh WA A naA sieint.
R

1,012

=My Crp” Gt Npw.g, ko, )

e
o
2

714 Q& AEA 718 AAE, Qe 2A 7
AE Uehle, Mee 24 A ol A3
Crre 59} 71¢kell e, Cre ol & AZA Tl 3, Co

4 ol digk B4 Aol N,

o
3% QlAH(the absorbed dose to water calibration factor)o]L,
k

_,d
e
ox
g.:l_’
o
il

g EETAE

0T THE 3 AAdzRe AgA Adze v 44
B 9lzl(the beam quality correction factor)Z4] o5&
o>

CH21 3 M1S 2010

[ Np, wQ _ Dy / M, @)
e@ N, wa  Pwa, / M,
WA A R ke SR o3 33}

Q@“
AR Wrolth ky, S VHHOE ABE o

.\

£ rpo
flo Md o o

Mz gro] FolAol ek, AU Ebsel]
o QAUET EADE o 2T FRel 2odl by, B
ek olelak BAR £79) o] LY Aol ol 7 Wl

3H5 FAIRE k,, 7= JAEA (International Atomic Energy
Agency)?| 7] EE_H TRS-39801 4 24 (generic)” 7k
olgha F2a 9lrk? o] 3t 7+ wishE FAleh= ol
2 9] ol £ A5l A
A uf o]&3 7+ wWiskrt =4 bt
o Qe skAuE, A 29| Fig. 1014 2

K =3 7F Wspt 2 5

8l
ml
>
fo
ok
p
o
oL
oX
rlo
oft

o 2
4 i

R

O M rlr
o
A
2l
o
o
ot
fo
Jo

st >(1}ﬂ (e
ol
ofN e
o
o
ot
i
[0
>
0110
%’é

R N FUIO
2
X
et
1o,
oZi
for
l-ﬂ 4
i
>

3¢ o Wk

2 o 2

L2 7P%‘3,E afAE = gl

Siemens ONCOR #AHH]ol|A] Yo+ HE At 42 ¥l 6
MVE 10 MV, 8|3 Az} Wl 12 MeVE ZH ol A-£319]
ok Az " 12 MeVe] A, & FFAT 7 B
EF ZAHEAA A8H o2 AL F 3
29l @7lole}. AgE Wl AHH gt o Ak WE gl
24 71 2A5L ol Table 1014 Kol Fi Qch
Table 1014 W A& BA AR}k, 2 & A7l 4
£ PTW30013 o] 23 3ol EH & gkolct.

Tl A A ZFH e Hol A& Ell % AEAE o
& F Mﬂ PTW A+9] 30013 o]-23 f&eolch w
T A oA A 979 HEE PTW30013 o]-23F
AZ]g—]_o:hq_ Aol AL 737 98, slte] A
(UNIDOS10001, PTW, Germany)za} A7) A (cable)2 3+
o2 3o, 2%} FZF 7|0l A EoekEolAH Y
A 97 o] 23g Aokt Fig. 2 34 W3k AA; Wl
Ao &R =71 Kol Fob 3 e A5l HE oy

ful

rlr
s
=

of _!),

rlo o
2 oo XN rl::llo Ju rfo

X

- 121 -



ALE 91 601 E4HY 5 Al S5 BSH 012

0N Ol2g 2t

Table 1. The specifications of the beams used in this study
and the reference conditions for the measurements.

Photon beam Electron
Nominal energy beam
6 MV 10 MV 12 MeV
Beam quality TMR20,10:0.67 TMR20,10:0.74 R5U:4.63 cm
kg oF 0.9914 0.9812 0.9085
Field size 1010 cm®  10x10 em®  10x10 cm’
Reference depth 10 cm 10 cm 2.68 cm
Chamber position 10 cm 10 cm 2.84 cm’
SSD 100 cm 100 cm 100 cm

*This is for the PTW30013 chamber, Tthe effective point of mea-
surements was applied to the electron beam, while it was not
to the photon beams.

Field size: 10x10 cm’ SSD 100 cm

B | e | 1284 cm for electron beam

10.0 cm for photon beams

Fig. 2. Schematic overview of the setup for the measurements
in the photon beam and electron beam. The chamber position
for the electron beam is the depth to which the effective point
of measurements is applied.
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Table 2. The absorbed dose to water correction factors n,, ., in units of (cGy/nC) for the 9 PTW30013 ion chambers
calibrated in KFDA, the Korean secondary standard dosimetry laboratory.

Serial number* 1 2 3 4

5 6 7 8 9

5.438 5.283 5.311

Npwa,

5.419

5.340 5.405 5.382 5427 5.390

*The serial number is not the real one, but the one numbered for convenience.

Table 3. The absorbed dose to water calibration factors
since 2006 of the chamber “1” in the Table 2.

Year 2009 2008 2007 2006

Calibration factors*  5.438 5.427 5.437 5.442

*The chamber “1” in the Table 2 has been calibrated since 2006
in the same SSDL in Korea with the same electrometer and
cable.
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Fig. 3. The correction factors of ion recombination Ciz for the 9
ion chambers. The abscissa represents the serial numbers given
arbitrarily for convenience.
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Fig. 4. The correction factors of polarity effects C,o for the 9 ion
chambers. The abscissa represents the serial numbers given
arbitrarily for convenience.
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Relative doses D,/D
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Serial number

Fig. 5. Absorbed doses determined by each chamber. Y-axis
shows relative doses in which absorbed doses by each chamber
were divided by the absorbed dose by the chamber “1” in the
Table 2. The abscissa represents the serial numbers given
arbitrarily for convenience. D; and D, in the ordinate represents
the absorbed dose by the chamber “1” and the one by an
arbitray chamber in the Table 2, respectively.
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Chamber-to-chamber Variations in the Same Type of a Cylindrical
Chamber for the Measurements of Absorbed Doses

Seong Hoon Kim*, Hyundo Huh™, Sang Hyun Choi', Hyeog Ju Kim™,
Chunil Lim", Dong Oh Shin®, Jinho Choi'

*Department of Radiation Oncology, College of Medicine, Hanyang University, Seoul,
TDepartment of Radiation Oncology, College of Medicine, Inha University, Incheon,
TNational Institute of Food and Drug Safety Evaluation, §Department of Radiation Oncology,
College of Medicine, Kyung Hee University, Seoul, ! Department of Radiation Oncology, Gachon
Medical School, Gil Medical Center, Incheon, Korea

For the measurements of an absorbed dose using the standard dosimetry based on an absorbed dose to water
the variety of factors, whether big, small, or tiny, may influence the accuracy of dosimetry. The beam quality
correction factor k,, of an ionization chamber might also be one of them. The cylindrical type of ionization
chamber, the PTW30013 chamber, was chosen for this work and 9 chambers of the same type were collected
from several institutes where the chamber types are used for the reference dosimetry. They were calibrated from
the domestic Secondary Standard Dosimetry Laboratory with the same electrometer and cable. These calibrated
chambers were used to measure absorbed doses to water in the reference condition for the photon beam of
6 MV and 10 MV and the electron beam of 12 MeV from Siemens ONCOR. The biggest difference among
chambers amounts to 2.4% for the 6 MV photon beam, 0.8% for the 10 MV photon beam, and 2.4% for the
12 MeV electron beam. The big deviation in the photon of 6 MV demonstrates that if there had been no problems
with the process of measurements application of the same &, to the chambers used in this study might have
influenced the deviation in the photon 6 MV and that how important an external audit is.

Key Words: Cylindrical ionization chamber, Beam quality correction factor, Dosimetry, Absorbed dose to
water calibration factor
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