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Fig. 1. Polarity effects of the Markus chamber for 6 MV photon
beam at the phantom surface and the dmx as a function of field
sizes. The charge ratio is the ionization measurements of ne-
gative bias voltages relative to those of positive bias voltages.
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Central axis depth dose (fs=5x5 cmz)
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Fig. 2. Comparisons of relative depth doses in the build-up
region between measurements with the Attix chamber and the
Monte Carlo (MC) simulations for 6 MV photon beam (field
size of 5x5 cm?). The two lines at the bottom of the figure are
for contaminant electrons with a spoiler (STSD=6 cm) and with-
out a spoiler (open field). The measurements are normalized at
3.1 cm depth (see text for explanation). In the legend, 6 cm
stands for the case of beam spoiler with STSD=6 cm and open
stands for open beam.
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Fig. 3. Measured relative depth doses for field size of 10x10
cm” with a spoiler (STSD=6 ¢m) and without a spoiler (open fi-
eld). IC_spoiler (or open) is using an ion chamber of PTW 0.125
cc. The normalization of measurements is the same as Fig. 2.
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F1g 4. Measured relative depth doses for field size of 20x20
em’ with a spoiler (STSD=6 cm). The case of the Attix chamber
without a spoiler (Attix_open) is also shown for comparison.
The normalization of measurements is the same as Fig. 2.
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Characteristics of Detectors for Measurements of
Photon Depth Doses in Build-Up Region

Sei-Kwon Kang, Byung Chul Cho, Suk Won Park, Do Hoon Oh,
Hee Chul Park, Su Ssan Kim, Hoonsik Bae

Department of Radiation Oncology, College of Medicine, Hallym University

To determine the appropriate method out of various available methods to measure build-up doses, the
measurements and comparisons of depth doses of build-up region including the surface dose were executed
using the Attix paraliel-plate ionization chamber, the Markus chamber, a cylindrical ionization chamber, and a
diode detector. Based on the measurements using the Attix chamber, discrepancies of the Markus chamber
were within 2% for the open field and increased up to 3.9% in the case of photon beam containing the
contaminant electrons. The measurements of an cylindrical ionization chamber and a diode detector accord
with those of the Attix chamber within 1.5% and 1.0% after those detectors were completely immersed in the
water phantom. The results suggest that the parallel-plate chamber is the best choice to measure depth
doses in the build-up region containing the surface, however, using cylindrical ionization chamber or diode
detector would be a reasonable choice if no special care is necessary for the exact surface dose.

Key Words : Build-up, Electron contamination, lonization chamber, Diode detector
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