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ABSTRACT

We have used plastic scintillating fibers to detect
gamma rays emitted from ¥Cs, and beta rays from
%or. The sensors are constructed of single-stand or
multi-strand fibers of lmm and O5an diameters. The
plastic scintillating fibers used are in commercially
available Bicron model BCF-12 fibers with the cladding
made of PMMA (polymethyl methacrvlate). We used a
mirror and lens to improve the efficiency of the sensor
with collecting multi-strand plastic scintillating fibers. In
this paper, we report the pulse-height spectra obtained
by using these sensors, and analyze them in the aspect
of their detectors. Our

investigation suggests that the plastic fiber sensor work

usability for radiation

satisfactonly for the gamma ray detection, but does not
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work for the beta ray detection. In effect, We find the
scintillating plastic fiber offers some feasibility as

gamma ray sensor material.

Key words : glass scintillating fiber, plastic

scintillating fiber, radiation detection
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Fig. 1 Experimental setup for testing the optical
fiber sensor
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Fig. 3 Four type of senors with Multi-strand

plastic scintillator fibers.

Fig. 4 Coupling of multi fiber sensors using a
mirror and lens
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Table 1. Physical Properties of The Plastic Scintillating Fiber.

. Refractive Wavelength of Maximum | Operating Decay Time
Matenal .. .
Index Emission{nm) Temp(T) (ns)
) Plastic Scintillating 435 o .
BCF-12 ) 1.601.40 _ -20~50 3.2
Fiber (390 ~570
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Fig. 6 Pulse-height spectrum measured with the
single-strand 0.5m sensor for the gamma

ray and beta ray source
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Fig. 7 Pulse-height spectrum measured with the

single-strand 1mm sensor for the gamma ray

and beta ray source
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Fig. 8 Pulse-height spectrum measured with four type of the multi-strand sensors for the gamma

ray and beta ray source
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Fig. 9 Pulse-height spectrum measured with the
multi-strand 1ma sensor(Al) for coupling of
a mirror and lens.
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Fig. 10 Pulse-height spectrum measured with four type of the multi-strand sensors which used a
mirror and lens for the gamma ray and beta ray source
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