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— Fabrication of Miniature Radiation Sensor
Using Plastic Optical Fiber for Medical Usage —
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Fig. 1. Schematic diagram of flm type fiber-optic sensor
with inorganic scintillator

Table 1. Properties of inorganic scintillators

Inorganic scintillator Emission Density ptl. size
[nm, Peak #] [g/ml] [um]
A GdZOZS :Eu 626 7.5 9.4
B Gd,0,S : Pr 513 7.5 109
c Gd,0,8 : Pr, Ce, F 513 7.5 10.9
D Gd,0,8: Tb 545 7.5 3.0
E La,0,8 : Eu 624 5.7 2.1
F La,0,8 : Tb 543 5.7 2.9
G CsI: Tl White 4.5
H Y,ALO,, : Ce 550 5.0 39
1 CaWo, 420 6.1 4.0
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Table 2_ Measured attenuation coefficients of plastic
optical fiber

‘Wavelength Power [nW] Attenuation
im 20m dB/m dB/km
430 ntn 0.342 0.172 0.157 157
530 nm 375 473 0.099 99
670 nm 388 153 0.212 212
§70 nm 138 0.121 1.679 1679
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Fig. 2. Experimental setup
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Fig. 3. Measurements of optical power using film type
sensor with various kinds of inorganic scintillators when
X-ray is used as a radiation source
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Fig. 4. Measurements of optical power using fim type
sensor with various kinds of inorganic scintillators when
Ir-192 is used as a radiation source
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Fabrication of Miniature Radiation Sensor
Using Plastic Optical Fiber for Medical Usage
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In this study, film type radiation sensor tips are fabricated for remote sensing of X or gray with

inorganic scintillators and plastic optical fiber, The visible range of light from the inorganic scintillator

that is generated by X and gray is guided by the plastic optical fiber and is measured by optical

detector and power-meter. It is expected that the fiber-optic radiation sensor which is possible to be

developed based on this study is used for remote, fast and exact sensing of X or g-ray because of its

characteristics such as very small size, light weight and no interference to electromagnetic fields,
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