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Fig. 1. Block diagram of a radiophoto-
luminescence readout system. When
the irradiated GRD is excited by a
pulsed N gas laser beam, the RPL
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Fig. 2. A schematic diagram of the GRD readout system. The
GRD is by the pulsed N; gas laser with 1 mm-diameter
aperture. The reading of the GRD luminescence is obtained
through the readout magazine of a 0.6 mm diameter window.
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Table 1. Characteristics of the pinpoint type ionization chamber.
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Fig. 3. Schematic diagram of in-
sert placed in the spherical phan-
tom for (a) GRD cassette and (b)
pinpoint type ionization chamber
cassette.
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Fig. 4. Schematic diagram of spherical phantom mounted in a
Gamma Knife collimator on the x-axis trunnions and the
Gamma Knife coordinate system.
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Fig. 5. Dose/time plot for 18 and 4 mm collimator of the
Gamma Knife measured with GRD.
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Table 2. Relative output factor of Gamma Knife collimator
size as measured by GRD, pinpoint chamber and compared
with manufacture’s value.

18 mm 14 mm 8 mm 4 mm
Manufacture’s value
(standard data) 1 0.984 0.956 0.870
GRD 1 0.980+0.013 0.949+0.015 0.872+0.015
Pinpoint chamber 1 0979+0.005 0.911+0.004 0.69940.004
LiF TLD 1

0.985 -0.948 0.833

(published data)
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Fig. 6. Graph showing comparison of Gamma Knife collimator x-axis beam profiles as measured with GRD and pin-point type
chamber. (a) 18 mm collimator (b) 14 mm collimator (¢) 8 mm collimator (d) 4 mm collimator.
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Table 3. X-axis FWHM data as measured GRD and pinpoint
type ionization chamber for each collimator compared to
published data measured with EDR film.

18 mm 14 mm 8 mm 4 mm
X-axis X-axis X-axis X-axis
FWHM FWHM  FWHM FWHM
GRD 251 19.0 111 5.9
Pinpoint chamber 25.8 20.3 12.6 7.1
EDR film
(published data) 246 196 11.6 62
2002\ o)} Y.Liv} k3 EDR 2 E(2, Kodak, USA)E 274
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Determination of Output Factors for the Gamma Knife using a
Radiophotoluminescent Glass Rod Detector

Jeong Eun Rah*, Won Seop Suh®, Dong Oh Shin®, Hee Sun Kim®, Tea Suk Suh*

*Department of Biomedical Engineering, College of Medicine, The Catholic University of Korea,
fGamma Knife Center, Kyung Hee University Medical Center, 'Department of Radiation Oncology,
College of Medicine, Kyung Hee University, YRadiation Health Research Institute

The purpose of study is to investigate whether glass rod detector (GRD) would be suitable for dosimeter of
radiotherapy units. A GRD is used for the measurement of the output factors and x—axis beam profiles from
Gamma Knife. The output factors measured with GRD from the 14, 8 and 4 mm collimators relative to the
18 mm collimator are 0.980+0.013, 0.949+0.013 and 0.872+£0.012, respectively. The output factors obtained
with a GRD are within 1.0% in good agreement with the values recommended by the manufacture. The full

width at half maximum (FWHM) of x-axis beam profiles measured with GRD are 59 mm at a 4 mm
collimator.

Key Words: Radiophotoluminescent glass rod detector, Qutput factor, x-axis dose profile, FWHM
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