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Fig. 1. Schematic diagram of MatriXX measurement setup.
The physical thickness of Intrinsic layer is 0.36 cm
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Fig. 3. (a) TPRso10 comparison data, Water phantom Vs. MatriXX, (b) Output constancy during five months, (c)
and (d) are dose symmetry checks of crossplane and inplane for 6 MV and 15 MV respectively. All the
data show good agreements and stable constancy within £1%
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Fig. 4. An example of CL 21EX Monthly QA sheet with MatriXX as substitute for water phantom system. Upper
section includes photon beams energy measurements(TPRaoo10) and lower section covers dose profiles and
output constancy checks for photon and electron beams
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Fig. 5. Comparison of collimator rotation axis checks from Kodak XV2 film (a) and MatriXX measurements (b), (c) is
a quantitative result of comparison
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Fig. 6. Comparison of half beam junction test from Kodak XV2 film (a) and MatriXX measurements (b), (¢) is a
quantitative result of comparison

- 187 —



AR 715348 Vol

. 31, No. 2, 2008

Blo] 3ol #et AFA A Ave] oE HolFa
Ao, 4mm HH|e] ZAPAC| 7} Zhewieh A el
U= Ao s AR 7Y TS vwst A3
2 HoFa ok "EF MatriXX7F 22 99.5%,
99.8%= 7|8F812 FA1(100%) ] vlsl 0.5%, 0.2% =
= olgy A¥E Yehldrt v wkEAbE IR A
AKFig. 6)ollA= D23} MatriXXolA ZH2t 83.8%, 95%
2 Yept vlud 2 Aol YeRIQILE o] MatriXX
o] Hyky olxdEde]l =84 sm(FAME:
0.762 cm, @Y HAg olA e 27 0.45cm)ol 7]
¥ AR QI ARHC YAS F47] Ato]o] 2

hal
it

o
oX,
)
>
i)
R
i yo, B T
e
lo o F%
SR
o b filo
% ko g0
rek _Fm T
Lo
oN >
RN
()
ool rO
0%
Jo ox o rx

e
)

+1% o9

;Mr_%%m 18 ok Ao
[e]
o S
= o,
i ﬂl’{}\l
vk Y
pi=A
ﬂ{l
ofl
i
i
N
)
1o
inj
A
2
ot
o
ot
b

ft me

- 188 —

o

e
[

al

. Podgorsak EB: Review of Radiation Oncology

Physics : A Handbook for Teachers and Students,
International Atomic Energy Agency, Vienna,
Austria, 335—370, 2003

. AAPM Report No. 46: Comprehensive QA for

Radiation Oncology, American Association of
Physicists in Medicine, New York, 1994

. Poppe B, Blechschmidt A, Djouguela A et al.:

Two—dimensional Ionization Chamber Arrays for
IMRT Plan Verification, Medical Physics 33(4),
1005—1015, 2006

. Spezi E, Angelini AL, Romani F, Ferri A:

Characterization of a 2D Ion Chamber Array for
the Verification of Radiotherapy Treatments,
Physics in Medicine and Biology 50, 3361—3373,
2005

. Jursinic PA, Nelms BE: A 2—D Diode Array and

Analysis Software for Verification of Intensity
Modulated Radiation Therapy Delivery, Medical
Physics 30(5), 870—879, 2003

. Letourneau D, Gulam M, Yan D, Oldham M,

Wong JW: Evaluation of a 2D Diode Array for
IMRT Quality Assurance, Radiotherapy & Oncology
70, 199—206, 2004

OV, EAM, A S A IRERARIAE A

FEE RIS 913 224 o2 e3} W] 544
A, oskEe] 17(3), 131-135, 2006

. IAEA Technical Reports Series No. 277 : Absorbed

Dose Determination in Photon and Electron
Beams, International Atomic Energy Agency,
Vienna, Austria, 1997



+ Abstract

Feasibility of Two Dimensional Ion Chamber Array
for a Linac Periodic Quality Assurance

Jeong—Woo Lee' - Semie Hongl) - Byung—Moon Park"
Min—Young Kangl) - You—Hyun Kim? - Tae—Suk Suh®

Y Department of Radiation Oncology, Konkuk University Medical Center,
School of Medicine, Konkuk University
2 Department of Radiologic Science, College of Health Science, Korea University
¥ Department of Biomedical Engineering, School of Medicine, The Catholic University of Korea

Aim of this study is to investigate the feasibility of 2D ion chamber array as a substitute of the water
phantom system in a periodic Linac QA. For the feasibility study, a commercial ion chamber matrix was
used as a substitute of the water phantom in the measurement for a routine QA beam properties. The
device used in this study was the I'm RT MatriXX (Wellhofer Dosimetrie, Germany). The MatriXX consists
of a 1,020 vented ion chamber array, arranged in 24X24 cm’” matrix. Each ion chamber has a volume of
0.08 cm®, spacing of 0.762 cm. We investigated dosimetric parameters such as dose symmetry, energy
(TPRyo10), and absolute dose for comparing with the water phantom data with a Farmer—type ionization
chamber (FC65G, Wellhofer Dosimetrie, Germany). For the MatriXX measurements, we used the white
polystyrene phantom (p: 1.18 g/em”) and also considered the intrinsic layer (p: 1.06 g/fem’, t: 0.36 cm) of
MatriXX to be equivalent to water depth. In the preliminary study of geometrical QA using MatriXX, the
rotation axis of collimator and half beam junction test were included and compared with film
measurements. Regarding the dosimetrical QA, the MatriXX has shown good agreements within £1%
compared to the water phantom measurements. In the geometrical test, the data from MatriXX were
comparable with those from the films. In conclusion, the MatriXX is a good substitute for water phantom
system and film measurements. In addition, the results indicate that the MatriXX as a cost—effective novel
QA tool to reduce time and personnel power.

Key Words : 2D ion chamber array (MatriXX), quality assurance, symmetry, energy, absolute dose
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