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Development of a Scintillation Fiber Detector for Determination of Directional Distribution of Radiations
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ABSTRACT
The purposes of the radiation measurements are the determination of kinds of radiation,

intensity of energy, and direction of incident radiations. It is important for radiation protection

to know the information on the positions and directions of incident radiations. From this point

of view, a circular scintillation fiber detector composed using position sensitive scintillation

fiber sensor was constructed for determination of the directional distribution of radiations

incident on a certain point of interest. The response function to get the information on incident

direction of radiations was obtained by the experiments and was compared with the results by

the Monte Carlo calculation method. The fundamental characteristics of the circular detector

were investigated by the irradiation experiments using Cs-137 and it was found that the

directional information of radiations fields which have two dimensional distributions could be

obtained by the present method.

Keywords : scintillation fiber, directional distribution, radiation protecfion, response function
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Fig.1 An idea of the position detection of incident radiations. PMT: photo-multiplier tube, PSF: plastic

scintillation fiber
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Fig.3 Diagram of the circular scintillation fiber

detector used for the determination of radiation

directions.
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Fig.4 Block diagram of the measuring system. SENSOR

: fiber detector, PMT: photo-multiplier tube, FPA:

fast pre-amplifier, DELAY: first delay line to pulse height analyzer, TPHC: time to pulse-height converter,

ADC: analogue-digital converter, MCA: multi-channel analyzer, COM: personal computer
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Fig.5 Experimental arrangement used for measurements of the resolution of the position sensitive detector.



Fig.6 Experimental arrangement used for measurement of detection efficiency of the circular scintillation

fiber detector.
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Fig.7 Experimental arrangement used for directional distribution of radiations in the experimental room at the

KUR. The detector was placed at the center of the room.
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Fig.12 Response functions of the circular

scintillation fiber detector.
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Fig.13(a) Pulse-height distribution by the circular

scintillation fiber detector.
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from the source to the detector.
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Fig.15 A pulse-height distribution by the circular
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Fig.16 A pulse-height distribution by the circular
scintillation fiber detector and directional
distribution of gamma-rays in the experimental
room at the KUR. The detector was placed at the
center of the room. The thickness of nickel sample

is 10mm.
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right side corner of the room. The thickness of iron

sample is 10mm.
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