CREEC EE e G TR Vol. 23 No.3
2015 4F 3 H Optics and Precision Engineering Mar. 2015

XEHS 1004-924X(2015)03-0660-07

R T FRENI R TR REIER

(A FERHEAR DA RAZ LA B 211102)

1y

WENATHFRGIRMBEARGB A . T 27 HOE AR (MCP ) 3585 3B b 7 2 0% 2 07 MCP X # b 7 8%
JE T AT MCP 25 1 500045 24 0 218 100 £ 35 T b 187 FH T DA A 7 S 48 00 A% 246 00 4 A, AR SCFF R T #80h F fgda
WIS . it 7E MCP B8P B EE/R E Lt R 3% 00 Gdo Oy, 35 MCP B il VE ik, 58 L T ELA2 4 50 mm Al
106 mm [ KT [ 34 7 U MCP IR, IR BEAT 1 2 T 3R T RE B b 1 85088 MCP (9 i S5 10 3 H BOSR R I 25 19
WP RS SR . PSSR S SRR IR T BB R E 4t R 3Y0 8 Gd: O MCP AT BUS XS #4 ¥4 H F 30 % ~50 %6 9 #8 5%
R, BN T AR R BB R b U MCP 8438 iR TAE, 3£ T4 Gd, O, i MCP 1458 45 31 468
4 3] CCD 5 CMOS ML B 2318 5 1% IR 25 25 48 J2 S 3 55 I 23 43 B8 1 1 v HERE TS B A W B R 1 4 804 42

% # WP T RA P TN PO MGE AL 3 5% CCD; 3 3% CMOS-APS

FE 4% E.TL816. 3; TNI51. 1 XHEEARIZAD : A doi: 10. 3788/OPE. 20152303. 0660

Thermal neutron sensitive MCPs for neutron radiograph
PAN Jing-sheng” , Gu Yan, SUN Jian-ning, SU De-tan, LU Qiang

(North Night Vision Technology Corporation, Ltd. , Nanjing 211102, China)

% Corresponding author, E-mail:jspanl30 @sina. com

Abstract: The applications of neutron radiograph were introduced. As adding directly neutron-
absorbing atoms into Micro-channel Plate (MCP) glass would make the MCP sensitive to neutrons,
and the advantages of a MCP event counting imaging detector would be successfully extended to the
imaging detection technologies, this paper explores the thermal neutron sensitive MCPs. By adding
directly 3 mol% "™ Gd,O; into MCP glass composition and using a conventional fabrication process, the
large format neutron-sensitive MCPs with diameters of 50 mm and 106 mm were fabricated and the
high efficiency event-counting thermal neutron imaging experiments were completed by using this Gd
doped neutron-sensitive MCPs. The theory and experiments verify that this 3 mol% " Gd,O; doped
neutron-sensitive MCP realizes the detection efficiency of 30%—50% for thermal imaging or cold
neutrons. This work now is further proceeding to develop a sealed neutron sensitive MCP intensified
tube, because the compact neutron camera based on a hybrid sensor configure via optical couple to a
CCD or a CMOS camera is a promising approach to high temporal and spatial resolution neutron
radiographic nondestructive test technology.
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Fig. 1 Neutron imaging system based on open neutron

sensitive MCP imaging detector
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Fig. 2 X-ray radiograph and neutron radiograph of

neutron counting imaging detector
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Fig. 3 Schematic diagrams of neutron camera based on

thermal neutron sensitive MCP intensifier
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