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Development of “BAS-ND” Imaging Plate
for Neutron Detection

Kenji TAKAHASHI*, Seiji TAZAKI*, Keiko NERIISHI* and Masahiro ETOH**

Abstract

BAS-ND is a new type of imaging plate (IP) that has been developed for neutron detection. BAS-ND is
sensitized by Gd203 converter particles; these particles efficiently absorb neutrons and emit internal
conversion electrons that excite photostimulable BaFBr: Eu* phosphor particles that are dispersed around
them in the phosphor layer. This report describes the structure, imaging characteristics, and some
application examples of BAS-ND. This new type of IP can be read by ordinary BAS readers has extremely
superior characteristics compared with conventional neutron image receptors. For example, BAS-ND
enables a wide dynamic range, high sensitivity, and high resolution. Thus BAS-ND is expected to enlarge
the scope of applications in all technical fields that employ neutrons, including neutron radiography,

neutron diffraction, etc..
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Table1l Converter Elements for Neutron Detection
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ooo Co0) (MeV)
10B (n, o ) 7Li 2100 o :1.47 7Li :0.83
3He (n, p) 3H 3000 p :0.57 3H :0.20
6Li(n, a ) 3H 520 a :2.05 3H :2.74
natGd (n, vy , €) 17000 |y :0.3,0.4,1.2 e:0.074,0.034
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Fig. 1 The relationship between the neutron absorption efficiency
and the PSL of the experimental Gd-IPs and Li-IPs
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Fig. 2 The image formation process and the image quality factors by means of the IP for neutron detection
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Table 2 Comparison of the Characteristics between Neutron IP
and Gas Proportional Counter
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Fig. 3 The monochromatic neutron diffraction image of a single
crystal of lysozyme (Provided by Dr. Niimura, Advanced
Science Research Center, Japan Atomic Energy Research
Institute)
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Fig. 4 Neutron diffraction pattern of Al2Os powder (Provided by
Dr.Niimura, Advanced Science Research Center, Japan
Atomic Energy Research Institute)
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Fig. 5 Structure of BAS-ND
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4.2 MTF
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Fig. 6 MTF of BAS-ND
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Fig. 7 Examples of a neutron radiograph (a) and an X-ray radiograph (b) of the same subject
(Provided by Prof. Kobayashi, The Institute for Atomic Energy, Rikkyo University)
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Table 3 Examples of Application of BAS-ND
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