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Difference between X-ray and Neutron Transmission Images

X-ray Color I.I. Gd(n,y)Type
X-ray (70kV) Neutron

\ .
-

X-ray can visualize small metal parts
inside the Bath Toy but no water
droplets.

Neutron can clearly visualize water
droplets are moving inside the can.

Bath Toy
in the can

object

Neutron : JRR JRR-3M (Japan Research Reactor No.3 Modified)
®: 1.5x108n/ cm? /s
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Construction of Neutron Color Image Intensifier (NCII)
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Measured at Hokkaido Univ. LINAC, X-Ray single pulse : ~10nsec

The response characteristic of [i-1] Gd(n.y) Type [i-2] 1°B(n,a) Type
the blanking system [o-1] Phosphor = Y;0,S:Bu [0-2] Phosphor = Y,Si0y: Ce

Blanking measuring setup

X-ray: 60kVp, 0.3mA X-ray: 81kVp, 0.1mA

PMT: HV=-750V PMT: HV=-800V

Blue: Input Gate Signal (5msec) Blue: Input Gate Signal (5msec)
Yellow: Output PMT Signal Yellow: Output PMT Signal
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Relative sensitivity comparison of a NCIIs
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Relative sensitivity comparison of a NCIIs

[i-1] Gd(n,y), [0-1]Y,0,S:Eu, 120sec, ISO:800  [i-2] 2°B(n,a), [0-1]Y,0,S:Eu, 120sec, 1SO:800

[i-2] 1°B(n,q), [0-2]Y,SiO::Ce, 600sec, 1ISO:1600 NE426 ZnS:5LiF 1800sec 1SO:800
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€ 1991 MASTM Designation: E545-91 (1991)“Standard Method for Determining

Image Quiality in Direct Neutron Radiographic Examination.” *) TldigelaNizifE&E
75 I DI DIRAER R T IEN EE 8o COEZE(L. 19758 MDES45-75058E . IRTED
E545-91(d. 1991F5H(IFKEREN1991F7HICETT.

& FUNTIE, 19795, PEEFSSATST4DIT—F25 70 —T(A—-3 bL)DERR. TIV—T
DBEMIIRRODEFCHBITDPMEFSSAT T4 EDIREE{L . 19824 Riso-M-2356
Riso National Laboratory (1982) “ Standardization Activities of the Euratom
Neutron Radiography Working Group “ ZFZ&R**) ,

¢ RISO-M-2356DFTEREASN TWSHREF IS AT STDEREBHIE(fENDNTODE - AfE
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*)ASTM Designation: E545-91 (1991)“Standard Method for Determining Image Quality in Direct Neutron Radiographic Examination.”
**)RISO-M-2356 Riso National Laboratory (1982) “Standardization Activities of the Euratom Neutron Radiography Working Group”
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(EEHBRIRE(IR) D170 b0V RS IEFIR)

File nare Dy &g &0y exIn g &0 G
G374 0.00 .00 178.76 13221 14575 142.06
G375 0.00 .00 181.33 13513 15034 145.64
G376 0.00 .00 18411 1393 153.80 14922

File name A0 A0g G 5 T F
G374 9.85 000 845 0.00 43 5.5
G375 1051 000 842 0.00 55 58
G376 9.91 .00 846 Q.00 5.2 5.4

REFHF-1I™M6 1>FE— MR I\ AMBREROT 9 IEEE

File name ODg @Dg @Dy @D, ®Dy &0,
134937 4079 41.60 10055 85.26 88.36 87.85
R 14.97 15.74 108.38 37.96 92.46 91.66
G 5416 54.74 10272 858.29 9084 90.51
B 391 4074 7110 61.53 63.72 62.91
File name A0, ADg NC S T P
134837 258 0.81 56.2 08 18 26
R 3.70 077 821 07 24 3.4
G 222 058 445 08 1.4 22
B 1.38 1.03 408 1.4 21 18
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i T &5 &2 hiEsR,

Copyright 2014, Toshiba Power Systems Inspection Services Co., Ltd. 19



T IHIALIBIC L DINTA-FDZEAL

OT14KS319R0

PEFHF-1.1.TM6 1> FE— MERAEROT I INEEE
(FEHBRREGR) /00 IR ETFIR)
File name D0g @0g @Dy @D, ®D; &0,
134923 6030 6001 87.84 80.51 82.02 8342
R 108.24 108.57 156.32 14610 148.03 148.27
G 4258 42.87 63.88 5768 58.86 58.95
B 24,07 2436 29.43 27.82 2818 28.32
File name 40, ADg MNC S T P
134923 251 029 288 03 -02 29
R 217 0.33 29.2 02 05 14
G 1.27 028 309 04 09 20
B 050 029 155 1.0 04 1.7
PEFHI-1.1.™M6 (>FE—-MERZIVI\D ANBEROTSH)IEEE
File name ODg @Dg @Dy @D, &0y ®D,
134937 40.79 41.60 10085 85.26 88.36 §7.85
R 1497 15.74 10838 87.96 9244 91.66
G 5416 54.74 102.72 88.29 90.84 5051
B 39.71 4074 7110 61.53 63.72 62.91
File name A0, ADg MNC S T P
134937 258 081 56.2 08 1.8 26
R 3.70 077 821 07 24 34
G 222 058 445 0.6 1.4 22
B 1.38 1.03 408 1.4 21 19
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ball

ballpoint pen (steel chassis)

teflon
disk

Pb disk Pb disk ink Cd wire
() (b)
Ut00468 ~00469 0100481 ~00483
C=0msec C=0.2msec
D=1msec D=17msec
1ISO=1250 1ISO=1250
SS=10min SS=10min

disk
C=LI. blanking period time  (c)

of trigger point 00472 ~00475
D= I.I. operation time
ISO= camera sensitivity D=17msec

SS= camera open time ISO=1250
SS=10min
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