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Development of an Organic Scintillator Sensor for Radiation Dosimetry using
Transparent Epoxy Resin and Optical Fiber
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Abstract

Remote detecting system for a radiation contamination using a plastic scintillator and an optical fiber was
developed. Using a commercially available silica optical fiber and a plastic scintillator, we tested then for a real
possibility as a remote monitoring detector. Also, a plastic scintillator was developed by itself, and evaluated as
a radiation sensor. The plastic scintillator was made of epoxy resin, a hardener and an organic scintillation
material. The mixture rate of the epoxy resin, hardener and organic scintillator was fixed by using their emission
spectrum, transmittance, intensity etc. In this study, in order to decrease the light loss of an incomplete
connection between an optical fiber and a scintillator, the optical fiber was inserted into the scintillator during
the fabrication process. The senor used a plastic optical fiber and was estimated for its detection efficiency by an

optic fiber’s geometric factor.
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Table 1. Chemical Properties of the Epoxy Resin.

Properties
YD-128 PG-207P
EEW(g/eq) 184-190 300-330
Viscosity(cps at 257C) 11,500-13,500 40-100
Specific gravity(20C) 1.17 1.07
Color(g) 0.5max, 1.0max,

Table 2. The Mixing Ratio of Epoxy Resin.

The Mixing Ratio (unit:g)

YD-128 PG-207P D-230 Hardness
50 0 15 Good
45 5. 14 .

425 7.5 13,5 .
40 10 13 Bad
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Table 3. Physical Properties of the Transmitting Optical Fiber.

YD-128

<Organic scintillator> H
POPO H (Epoxy resin)

Shatking bati 180rpm, 30min. Stiring (@) (b)

24 kr, 25°C -

Solidification

Epoxy base
scintillator,

Set an optical fiber in a scintillator —>f
24 by, 25°C >

Fig. 1. Preparation procedure of the organic scintillator based
on epoxy. (a) plastic scintillator , (b) unification of optic fiber and
epoxy scintillator.
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Silica Plastic

0.37 NA Multimode Fiber
/ " siica Core
B T~ Hard Polymer Cladding

___ Tefzel Jacket
(-40C to + 150T)

Core Pure silica PMMA
Clad Hard polymer Fluorine-PMMA
Numerical Aperture 0.3740,02 0.50
Operating Temperature -40C to +150C -55C to +70C

Minimum Radius of Bend 100 X clad radius 25 X outer diameter

Plastic

scintillator an(Ag) sheet

Fig. 2. Experimental components for the measurement.
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Fig. 4. Pulse height spectrum of silica optic fiber’s (a) and (c)
diameter. (b) and (d) length.
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Fig. 3. Experimental setup for remote detection of radiation
contamination.
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Fig. 5. Comparison between plastic scintillator(BC-408) and epoxy
based scintillator.
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Fig. 6. Pulse height spectrum of optic fiber’s embedding change.
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