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Characteristics of 64 x 64 Channel High-position Resolution Neutron Imaging Detector -
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Nigel RHODES* and Erik SCHOONVELD*

Neutron Science Research Center
Tokai Research Establishment
Japan Atomic Energy Research Institute
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(Received October 18, 2004)

The Characteristics of 64 x 64 channel high-position resolution neutron imaging
detector have been investigated using ZnS:Ag/éLiF as a neutron sensitive scintillator at
ISIS of Rutherford Appleton Laboratory in the United Kingdom. The imaging device is
based on the backside readout method using wavelength shifting fibers. The detection
efficiency of the scintillator fabricated by Applied Scintillation Technology (AST) Inc.
that is actually used at ISIS was 24.5 % for thermal neutron. The n/y characteristic
was also measured and was 7 x 105 using a 8Co y-ray source.

Another ZnS:Ag/SLiF scintillator (the weight ratio of ZnS/Ag to 8LiF is 1.5:1) which
was developed by JAERI had a neutron detection efficiency of 14.5 % and this efficiency
was about 60 % of that by AST. The detection efficiencies by 1-1, 1-2, 2-1, and 2-2
coincidence methods were also estimated.

The neutron image was measured at JAERI CNRF facility. The neutron beam
image was obtained with a high resolution using a Cd collimator with a hole of
2mm-diameter. Although the detection efficiency was decreased, it was confirmed that

the position resolution was improved by using 2-2 coincidence method.

Keywords: High-position Resolution, Neutron Imaging, Detection Efficiency,
Gamma-ray Sensitivity, Coincidence, Wavelength Shifting Fiber

*Rutherford Appleton Laboratory, United Kingdom
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E5E2E, /|y —o v| C A-s F a2 ) - Ci ERER 1985 FHTick 5, 72771, 1eV
B %E.ﬁ@%ﬁ £ b‘ v W/A P2 N R BLU1udfEiid CODATA D 1986 FE#EEE
# B8 ® ®|7 7 7 F| F Cc/v 5 K rad ik 70,
E S K w4 - 4] Q V/A % A rem ;
av sy s s vR|V-Arv2| S A/V 2. RAREBRE, /o b, T-m ~74
R ®|lY = — ~| Wb| Vs 1 A=0.1nm=10""m —VHEENTVW AV HEDOHRLLDTL
W O®m % E|¥ 2 3| T | Wb/m® 1 b=100 fm?=10-7* m? TTREE LT,
N - N N 1 —- = P o
4 v 5/ i :; Z |~ / ) OH Whb/A 1 bar=0.1 MPa=10°Pa 3. barid, JISTREEOEHEEDLTIE
vy REBE |krvvozE|l C | Gal=1 cm/s?=102m/s? BRBOE2OHF Y —KHEsATL
¥ Bl — 2 v| Im | cdesr al=lcm/s m/s 2
i 2 1 Ci=3.7%10'"Bq °
Biv 7 2 x| im/m " . 4 ECHSEBLIESTI bar, barnbk
74 &t 21~ 7 L a| Bg g™! 1 R=2.58x10"*C/kg . .
) e U TMEDCHES ] mmHg 2#&2DH 537
® O % R 7 v 4| Gy | Jke Irad=1cGy=10"Gy —EARTV B
w OB Y B|y-~Nwb| Sy J/kg lrem=1cSv=10"*Sv °
i =1 £
73| N(=10°dyn) kgf 1bf £ | MPa(=10 bar) kgf/cm? atm mmHg(Torr)| 1bf/in*(psi)
1 0.101972 0.224809 1 10.1972 9.86923 7.50062 x 10° 145.038
9.80665 1 2.20462 1| 0.0980665 1 0.967841 735.559 14.2233
4.448922 0.453592 1 0.101325 1.03323 1 760 14.6959
f5 B 1Pa.s(N-s/m*)=10P(#7 %) (g/(cm-s)) 1.33322 x 107 | 1.35951 x 107* | 1.31579 x 1073 1 1.93368 x 1072
B 1m%/s=10°St(2 b — 2 =) (cm?¥/s) 6.89476 x 10~ | 7.03070 x 1072 | 6.80460 x 10~° 51.7149 1
x| J(=10"erg) kgf*m kW= h cal (Gt ) Btu ft » lbf eV 1 cal = 4.18605 J (FtH&7E)
3
i; 1 0101972 | 277778 x10~7 |  0.238889 | 9.47813 x 107 0.737562 | 6.24150 % 10'® = 4184 (L)
! 9.80665 1 272407 %107 | 2.34270 9.29487% 10~ 7.23301 6.12082x 10" =4.1855J (15°C)
% 3.6x10° | 3.67098 x 10° 1 8.59999 x 10° 3412.13 2.65522 x 10° | 2.24694 x 10% =4.1868 J (EIEZSR)
o 4.18605 0.426858 | 1.16279x 107 1 3.96759 x 1072 3.08747 261272x10"°  HEER | PS (LEF)
B 1055.06 107.586 293072 x 107* | 252.042 1 778.172 6.58515 x 102! =175 kef-m/s
1.35582 0.138255 | 376616 x 1077 | 0323890 | 1.28506 x 10~ 1 8.46233x 101® = 735.499 W
160218 x 107" | 1.63377 x 10°2°| 4.45050 x 10°2°| 3.82743 x 10°2° | 1.51857x 1072¢| 1.18171 x 10~ 1
® Bq Ci % Gy rad 5;; Clkg R ’g Sv rem
it 1 2.70270 x 10-"! B 1 100 = 1 3876 2 1 100
Be = & &8
3.7 x 10% 1 0.01° 1 2.58 x 107 1 0.01 1

(86 4F 12 A 26 HHTE)
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