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Fig. 1 The definition of the Effective “point of measurement for cylindrical ionchamber
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Table 1. History of Effective Point of Measurement for Cylindrical lonization Chamber
for the Electron Beam”

Author Recommendation

HPA (1971) 0.75r
ICRU 21 (1972)

NACP (1980) 0.5r
ICRU 35 (1984)

AAPM (1983) 0 or 0.75r
HPA (1985) 0.67r
KAPM (1990) 0.5r
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Fig. 2 Depth dose curves for 6MeV electron poltted with Markus p-p and cylindrical chamberdis-
placement correction
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Fig. 3 Depth dose cureves for 15MV photon plotted with Markus and cylindrical chamberdispla-
cement correction

Table 2. Depth Dose Shift of 9MeV Electron Beam with perturbation correction being applied
for PTW233643 Cylindrical chamber

dimax 95% 90% 85% 80% 70% 50% R,
0.36r 0.55r 0.55r 0.55r 0.44r 0.55r 0.58r 0.76r
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Aem AAl KAPM(1990) 9] A7z dX &t o] A4 T-300AM 9 2ol f8 &
o] AWz o]F3le AL BFY & Aoy, ARAY H“°ﬂv‘:‘ XA skt
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PR-05P 7%= 2R 1 A (reference chamber) &2 PTW233643-& AME3IIFHLER
A7~ FF(Impedence matching) 2] FA7F 12 7o) Fomg 22 Qi & HiE
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Table 3. Effective Point of Measurement Evaluated this work

PR-05P PTW233643 PM30
6E 0.20r 0.65r 0.76r
9E 0.20r 0.58r 0.70r
12E 0.10r 043r 0.69r
16E 0.10r 0.29r 0.71r

20E 0.00r 0.11r 0.75r
®Co 0.30r 0.67r 0.70r
6X 1.70r 047r 1.42r
15X 0.10r 0.33r 0.87r
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2o a3E AU(E). FolA & 5 %ol B9 B¢ TG-2194<= 04~05r= 483
At 5 AdE nejska vk T A Bl dwo _-"E RE 2 = 0.75r A3}
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Table 4. Comparision of the Gradient Correction{P.) in TG-21 and the
effective point of Measurement for Farmer type Cylindrical lonization Chamber

Energy Gradient Correction depth defference(mm) Estimated Effecive
(Prep) in TG-21 Point of Measurement
®Co 0.992 1.3 0.43r
4aMV 0.992 15 0.5r
6MV 0.993 14 047r
10MV 0.994 1.3 0.43r
l 15MV 0.995 13 043r

Effective points of measurements are calculated on the assumption that the P., in TG-21
and percentage depth dose change from the depth difference between the central electrode
and the effective points of measurements are same. PDD data are measured in this study.
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The Experimental Study of the Effective Point of Measurement
for Cylindrical lon Chamber
—For Medical Electron Beams—

Byong Yong Yi, Eun Kyung Choi, Hye Sook Chang,
Department of Therapeutic Rodiology, Asan Medical Center, College fo Medicine,
Ulsan Univ.

Seok Min Hong, Myung Za Lee, Ha Chung Chun
Department of Therapeutic Radiology, College of Medicine, Hanyang University

Abstract

We have studied the effective point of measurement for cylindrical ion chamber in water
phantom for medical electron beams. Markus parallel plate chamber water phantom are used
for the measurement of depth dose to determine the depth of the effective point of measurement
for various energies(for electron 6MeV, 9MeV, 12MeV, 16MeV, and 20MeV; Co-60; for photon
6MV, 15MV). Cylindrical ion chambes(PTW233643 with r=2.75mm, PR-05P with r=2mm, and
PM30 wiht r=15mm are used for the measurement of depth dose by same mtethod and the
values of dso and R, obtained by three cylindrical chambers were compared with those of
a flat chamber.

From this we could evaluate the effective measuring points of cylindrical ion chamber. The
effective point of measurement was estimated as 0.4~0.6r shifted toward surface from the
center of the chamber for electron beam, 0.3~0.7r for ®Co X-ray.



