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= Abstract =

Direct Measurement of Chamber Response Function and Its
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Purpose : To obtain the actual dose distribution from measured data by de-
convolution method using the measured ion chamber response function.
Materials and Methods : The chamber response functions for 2 ionization
chambers (diameter 5mm, 6.4mm) were measured. and dose profiles were
measured for 10x20cm? field size using two different detectors. The deco-
nvolution of chamber response function from the measured data were
performed for these profiles. The same procedures were repeated for 4MV,
6MV and 15MV photon energies.

Results : Different dose profiles were obtained for the same field with the
chambers which have the different response functions. Nearly the same
results could be obtained with deconvolution for the profiles from various
detectors.

Conclusion : The effect of the chamber response function can be extracted
by deconvolution method. Deconvolved dose profile using various ionization
chambers gave better dose distributions. Technical improvements are
needed for practical application.
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S(x) : detector response function

R(x) : effective sensing radius.
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Table 1. Specification of lonization Chambers

Model PTW-233643 PTW-23333
Nominal Volume 0.125¢cc 0.6cc
Manufacturer PTW Freibrug  PTW Freibrug
intemal Diameter @ 5.5(mm) & 6.5(mm)
Length 13.8(mm) 22(mm)
Wall Material PMMA PMMA




— J. Korean Soc Ther Radiol Oncol : Vol. 15, No. 1, March, 1997 — 67

FAEE E5 e A¥rkE7varian, USA)SE 3=}
AH A MV, 15MV FAHME EAe B4 9l
T A¥7147)(Varian, USA)E ol &8tk A =
71 A 98 P8 T daxe FAAY
A Z2AHAE Qe &5 BRI 73] sty
02x20cm’E stgow, HF Zzad 4L 9
10x20cm?, 10cmzlole] & A=er A3t )
£X8 HVEAM 94 Victoreen 500, 53}
WEAE Multidata Water Phantom System< ©]
&3t EH712E AT 9o doje=s FE
(X-Omat V, Kodak, USA)S Bl Exog ALE31S)
o ZAF A g FFE A AL

, mlm

9.

= 4
ato] A% zzatel s deconvolutionstdch. B
T A7 Z2skdel diE|A Al 2l uel &3
g A% ZEade WIlE AuEozi o] Wy
EIE AF3Ah
Za o »ni
Fig. 1& 6MVel dizl 2379 Hejgst 98, tho)

e=e) W Y4E AW Al Fig. 25 47
S BHNIE NS AUV, ISV ) N 2

N w2 xﬂ;s}uq, £U8 B4U 2aTe 54

e 2Rzl Weh 2% AWt g2 4ee 2
& glok =, Mol WS AF W a9 o]

1.2

1
— 3
> ]
c E .
Sos b ~--= diode
g (8 RS film

RN
~ L ----0.125¢cc
1l

2 i —0.6cc
Sost
Q
171
k]
@
o
DO.Q'
s
<
£
S

0.2 f

0

7 % 5 4 -3 -2 -1 0 1 2 3 4 5§ & 7T

Position(cm)

Fig. 1. Chamber response function for 6MV X-ray
(0.2x 20cm? Field size).
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Fig. 2. 15MV dose pofile at depth 10cm (10X 20cm?)
from various detectors.
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Fig. 3. Deconvolved dose profile of various detectors
for 6MV.,
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Fig. 4. Comparison of deconvolution effecis between
the Sibata ion chamber response model and
this study. Dose profile was obtained by the
ion chamber(single dotted line), the diode de-
tector(broken line). Two results show differe-
nce because of spatial resolutions of each
detectors. Deconvolved ion chamber dose pr-
ofile using the Sibata modelitwo dotted line)
shows similar shape 1o diode measurement,
but deconvolved dose profile using the meas-
ured chamber response function(solid line)
shows superior correction effect to the Sibata
model.
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