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DRNBFHETOHPEA A A= 7O 2EE R LTz, £ 2 TR X Mo E R Ritids & LT, i oKkF
= L a7 fEr ity (WCND) 87 ICBA%E L. 2o 2T H L7 IEEENIE (NDA) I & 2 B E & I3+
HZET, BEX2 VT 4 ~OEmWEHEEZHLNCTSZEEHNE L, AFREOMEST, BRELETNWD,

2% (AR WOND DR L FEMGE Tk, Btx= U7 « R CTERESEA TR H LV mtgs s LT,
AL WOND 2185 L. BUEf#T 2 V0T, TR R O >~ AR B0 FERRFE 21T - 7o VT SUTT > <o RS
WRE D K DB IEEDFEMEH SN L%, Ty a 7N FOMSEHREL2ER L, T8RNy /I Nk’
"H(n,y)*H KIS HISRD 2.223 MeV o =it & PO EEIZ K 2 B ATREME 2 I B8z LTz, F72. WCND % Hith- U3
iitER & L THW A GA TR S A MERER ORRE L B DM Lz,

%5 3 % ez UL © WCND OBR%E ] Tid, WCND OZHE NDA FE~O5uFF & LT, [BisHFEIC R L 72 WCND
EHICHRE Lz, VI ab—a rEAVZRIHEET VA v OfRGEL kR O HERO SRR (Gd IR, K5 ORES)
DOEBRICEDBREOHLR, Nv I 7T 00 KAV~ E+H5ICHH Uiz ET, #EKO *He BHEHTH LT 4520 Lo T
e IEER (10.8£0.1%) % /1S AT OBYEa A FTHELL, WOND SHZERRERIBE LRV 252 2H LN LT,

%54 % TWCND % iV 7= NDA 12 L 2 W ERMOETE] Tix, 5 3 % TH%E Lz WCND % [Rlis R 2 & A
72 NDA Hifli & iV C, BWERAMOEIEFRE T L7z, FBRE LT, BEEE (=2 M %) 22Tz Lk
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¥ 2 U7 ¢ EORBEERBEA~OEINfFER R 2 EAET 5 & B, WCND DA NDA i~ @i A2 8 6 2z Lz,

%5 % Rk MBAIH WCND OB K OBWERMOEIE] TiX, 1A A=Y v 7 ~ojEH% B L, WCND %
Wz PR RROR G RN FIE A T2 (TR E L, BRI K D BERGEOHR ., 71 b ¥ A TRIZERORIELIT O, P2CHRRIE (2.03
MBq) BTV k=7 Lkl (FPu 628 g) &AWV EIEFERZ M Lz, e LT, BIREE (=X b, &%
) EATH Lz BT, £3EE 225 EOAENMEETHRMTE S Z LWL Lz, HHETOA A=V 0 ZICIEH#E
B72 2 RBUG R 5 % 297, BAiCIEE ICREECH 228 BEFHA ISR UEBINIC SIS 7e 5 i & EqE L 7=,

% 6% [WCND %V /2 NDA VAT A0t F 2 U7 4 ~Oi A aTaerE) Tid, H2 %05 5 5 CH% L7z WCND % A
V7o NDA Hifi Dt FEHEAIEE L. NDA A7 AOBEERIRE LTV, FARMRRICIMZ, BteX = U7 ¢ ~ouH arierE &
ORI AT 72752 M2 LT, TR Y 27 &) RO TR A A= v 7V AT L) OB L
0., BbREETH SRS NIZRIRNE D 7 & ST ERM Z R T DA AT AOMEIC LD | FENEO R IKES
KRN TTREIC 22 D & T, WIBhXHEHE OBIE < BAEIL L 72 fude RN T asfiGb gL 2D 2 &b, kX a7 108
{EIZ RV E BT D rlaetE 2R Lz,

B7E T Tl FRICL o TEONERELRIE L, RmXofime Lz, Rimstd. I E THEFiR g
2T 5720 ER D >7- WCND IZOWT, RETHST-H v famE Lz ETOKa 2 N oo iR 7 k71 & 28
L, BExaV 7 0 ~OmMAIZ L idb R 2 ORISR T 2 IR ZZIEL TR, TREOTE EEMT 5
L ZANPKE,
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Strengthening of nuclear security is strongly required on a global scale, and development of Non-
Destructive Assay (NDA) techniques for nuclear materials has been promoted in various countries.
Though the detection of lead-concealed highly enriched uranium (HEU) has been a particularly urgent
issue, no NDA system has yet been developed that satisfies the portability, cost, performance and
availability requirements for on-site equipment for nuclear security. In addition, there is a limited number
of researches on neutron imaging techniques, which is in high demand for first response to terrorism using
radioactive or nuclear materials (RN terrorism), thus there is an urgent need to develop a portable neutron
imaging system with high-sensitivity, to achieve the on-site imaging similar to a gamma-ray Compton
camera. Furthermore, due to the recent worldwide supply shortage of 3He gas, the development of *He
alternative neutron detectors is also strongly desired. Therefore, in the present research, portable water
Cherenkov neutron detectors (WCNDs) were developed as a novel field-operable neutron detector for
nuclear security applications, and their high applicability to nuclear security was clarified through
demonstration experiments of nuclear material detection by NDA techniques using WCNDs. In
conclusion, neutron detection with low-cost and high-sensitivity compared to the conventional *He
detector was demonstrated with sufficient suppression of background gamma-rays, showing that the
WCND could be a promising alternative neutron detector. Additionally, the introduction of NDA systems
using the WCND will enable highly effective border control measures to ensure the detection of concealed
HEU, as well as rapid response to RN terrorism with reduced exposure of first responders, contributing
greatly to strengthening nuclear security.
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