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Abstract

The aim of this study is to develop a new
method for measuring the one—dimensional
dose distribution of high—energy electron
using a miniature fiber—optic radiation sensor.

The measurements are made by a thin plastic
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optical fiber with an organic scintillating
sensor tip. The scintillating light in the visible
wavelength range is guided to a silicon
photodiode by plastic optical fiber in order to
convert light output to electrical signal. The
one—dimensional spatial dependence of
elctron beam is measured by moving the
sensor tip with a uniform speed. It is shown
that this fiber—optic radiation sensor has
better spatial resolution than conventional ion
chamber and it takes much less time to
measure one—dimensional dose distribution in
the high radiation fields. The reproducibility of
measurements and linear response Versus
dose—rate are also examined in this study.
The real—time and the high spatial resolution
measurements due to the small detector
volume make this system suitable for the
radiation

dosimetry in the therapy or

nondestructive assay.
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Figure 1. Fiber—optic radiation sensor tip

using an organic scintillator and plastic

optical fiber
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Figure 2. Experimental setup for the

one—dimensional measurements using a
moving miniature of fiber—optic radiation

sensor
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Figure 3. Schematic diagram of stainless steel slits for

measuring a spatial resolution of a fiber—optic radiation sensor.
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Figure 4. Amplified output voltages of a photodiode at the
same position below slits observed from 6 MeV and 10 cm
x 10 cm field sized electron beam irradiation. The velocities

of a moving fiber—optic radiation sensor are 0.0035, 0.025,

0.03 and 0.05 m/sec respectively.
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Figure 5. Amplified output voltages of a photodiode at the same
position below slits observed from 12 MeV and 10 cmxX10 cm

field sized electron beam irradiation. The velocities of a moving
fiber—optic radiation sensor are 0.0035, 0.025, 0.03 and 0.05

m/sec respectively.
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