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FIZARNI RN T v o (F) BibeE N CEEBIRE (% B - [ERR L IR )
ThoT-RpRIC, 2 0 N CEBEIRE M (FBREE - B5FHY) 25O 7= VAN T 7—-
T —RERMN, MU T BHE T NTEFRLZ 2RESFENNSC)D EfE R (K&
il e gs - JEF P IR %) . Z U CHEIZEB IR E M (E B2 2 0R R - AR PREdH )
\CHEL CWDZ LA ERD L RV KT, EBEECEBEE NOEF 2 2%
FEREE Y O R EIXZUIE R BET . MU 7 RKEEOBEKIZIR Y, BLER O]
FECTHDALFAREE DB IR RoA T L OAFERY 2[R VE 3 31 (JCPOA) & XK 5 i fE
WXL T ZEN AT RERERRIRICH D EF 2.5,

LWL iR TR N ROZNETOSEAREL, bTo 7 R EN A
BHIRERIRIZ HIRD I A K ORIV B DFRER 722 7 )8 | K [E D% AR FE B
ROESNANTSCHEB B R A L7250 L f R EL TR N T IZGRIZ/RDDT
I e E BT HEIIIEF TS\ 34,

[Var RV RORR e, BRI (LI, 172) FITROINEITORS
%]

Var RV KL, A= RINAR VT =T HE T 1948 4 11 HAFNO 69 %
Ti5 (2018 4E 4 H 20 HHILE), 1970 4EITA =— /L KFZ 5 TR, 1974 4F
IZRIR PR —R7 — VAT (LR LIS LIoERF I rE L Tho (k. Bl
L7274 —REBRE M (EEL 2R R IEBER ) AV —F N HHE K O = —
NAER KBRS T, RV K ERIUTHD) , m— A7 — VAR T, U b D
IEA RS T ES_ L BRR ST IR B O B A% T, 1985~89 4EDL —H L HHE T
THEIEREA, 1989~1993 FD7 v = (A) B T CEBIRE # (E BRI Y)
EHDTZ, 1993~2001 FEDORFEW IV N BHE F Tl R RITRSF R 7 #
YIDT AT s 2 B —TFGAXDN BRI SE T ORI EZ B8 . 7V b Kk
FEOD [E B i - 7 28 SR DA A BUR A R LT,

B B2 =0 B T 0%y D — KB T 10 Sy — X EB R (4R & $2 0 — 2 —BHE T
TU VU AR — KA XY 7 AEBRE (F) &, & 2 EDRHoT-Z8ITF4 ThD, ¥y
Try—RIE, BICALEBEEICHITEL,

BERTE -, [ 77 AU KAEREATBUR & KFE M | [ 2B R 2007 45 H

3 JANT e DBEAIREI TN TR F — DIDFEIREE EIMRFRICHoA L2 BNBON |
R A T4, 2018 4F- 4 H 14 A

3 us Department of State homepage, URL: https://2001-2009.state.gov/outofdate/bios/b/53920.htm. fits
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Z D% BHEN IR ST27 v = (F) BUE T T, 2001~05 EI2IEEHB IR
B (AR HL - [E R 2R ) | 2 LT 2005~06 4T EH K207, FEiC
PV RIE, Ty o (F) BOE CEBIRE (B P - EERLZ 2R EHEY) ThoTo
2003 12, KREOH 2 i B T H8LR0 0 KEZEZDA T 7REEZBVIC TR
LC, KEHGRE AT 78R~ BN LD iR D772 38, 2007 A2 B & 2SR
L7z E BN T, AU R LALIERC AT EE 2SI L T (FE
WZBAL T, ZOFE R BREL R ETHHRE L LI b 55 38) | LR RFI2 1k
DB ELTHLILTWD, JEFIEEIZBIL TH ., 6 BEWREBERTD 2003 4ED VDL
TOEF T, ALFftED 4 E H 2 [ 2 F /72 E 4 (tyrannical dictator) | &R OB R fif
2T DB R RIS HLICL, — 75, ALFIEHIAR VN RO ZE%2 T N O D D>HEEL
% (human scum and a bloodsucker) | &FE572E | [RIENS R E 70K I A HIZ 39, F7
2005 4, FFEl LRI R EE R4 &G OJE Tk, KO EBIZ T 51t
W73 2 7 RRBEN O DFEA 13 ARE T, 7y (F) KEDBZEMDIKEL T
R OIRES TRV REFEE KT LT 90, LLZDRORES EREARE
DFRIBLMFOIT 4 KL 2006 I [EERFERZFEL, 7 AV -2 =T 5 A
RINICBERMFIEFT IR T,

VR IR, 2016 AE0OK[EIRHERHZR S HR Tl Fram T KE D E A i E RIS
BRDHNT7 T RO KEE —ER (BDWVITKEOINNL EFR) | ~Dfirz B{nb
FILZ], (VIO ED, DLARAVRAKIE, M7 7 KRELOH WD B R E S —
FEIZTFELCW=ELE DD ), RV KL, N7 RS KRR %
? 2016 4F 11 A KN 12 HDEMET, MU 7 KROK N THEH=a—a—IRiTiED
Va7 —ZREHTHN T T BHEOEBRE . HOVNIT 4TV EBEREEDO T
TOEBRIEBEBEMICER > T B(MU 7 RFEEIT IR, R K EHE KD
1o T 2) A3, 2005 4E[RIERICEES ERRIC DA AR Z SN2V ATREMESC, 12
IRDT 47—V VEHBRE EOBREZ B LRGSR N 7 HBER RIS 720,
BAEPNZR VR RIZEESH DNIRT A N AN O BRI Fi 4 Seh-7z, Lo
L. —HCHEASIL, FIU 7 KRSV FOX —a—ADaA T —H—LL T AT
RALFAFEI AR VIB IR 70 FE 5 240 IR L Tz,

A7 O FERILEVEEFH B (JCPOA)NZIRY . ARV R KIL, JCPOA 23 EERKS AL

B Gz iz TRRBEHBET IR R 4570832 mNn57%] . 5 B HiEEH, 2018 45 3 A 25 AR S5

37 30hn Bolton, “Surrender is Not an Option: Defending America at the United Nations(2007-2016), A Division of
Simon & Schuster Inc., NY, 2008

B IR nTT MDA RANAEIEICRN L] 2018 424 A 6 A, =a—A74—2 A AZERR
3% ¢x—_ Diamond online, “#8% 7 IROFHIV T R R K, THHILRIRALIC/ L), 2018 423 H 18 H

80 Fos o (1) REEITESIRS P AAR R L TRV N K2 EE A LT,

A stk A OEAIL. KO SHIRECIRREBLUER DD, RN EROEBAE, 1 FEBICHS L
IZEBRONE LDEBEEBANERNHST-, RV ROERIZRT5E 2 HiE. FlfE->THELT
BT, FEEAKRT S RIE LI ST,

B2 Sr g BABR . TR NS~ ORI . HRE D52 2018 45 4 F 2 A %, 2018 4F 3
H 29 H.124-125 B

A3 R IR HIECHE O EFEE B ISR L b BV -+ 4% . Yomiuri Online, 2016 4F 11 /1 15 H
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D10 2015 4F 3 A KEOEBREHROBLENG, [T O EaiEEiz kOIS
(2, AT %858 X (“To Stop Iran’s Bomb, Bomb Iran”) | &fE 450 H “o—=a—
A= BALRZEGTRR L [ (ATLD) Wb HlEG AT O A 7T DILKR
ERALZ BT ZEMMNTEARUN, RS IVERF T 72V | AT ST A B TRk
T 51255 LIk BHEFEOITHE~O A EEE XFT2EZRELE ©,
JCPOA %128\ Th, 2017 4 8 A, (7 A BZMIET 5 )77 (*How to Get Out
of the Iran Nuclear Deal”) | LT AL FE2 T T aT L - LE 2 —IZ% L, JCPOA % i
INZTHFNAEZFERL TD 6, <R TIE, 2018 4 3 A, A —/LAR —h-
Ty —F Iz, [JICPOA &, KENZ Lo TITERME £ K J [ (massive strategic
blunder) C&HY | £7= JCPOA DI, AT EERMED) R H AV UHZ LT HE A HE
203, BRI AL B > CEBITTINE D DDTEAI D, B ZITAL 7 — 72 B
SR~ LIRTEZE 5 $ JCPOA Z9m ZUCHE I L= v,

EHICALEIEIC R L T, 2018 4E 2 H T, THLEIHRELC k35 26 i 05 o0 1 AR HL
(“The Legal Case for Striking North Korea”): 3 553 “®& 4+ —/L AR —]-
Ty —FCFERRL, TEEREORZ Sag N 2 S AT DBAE DT B JIT L, K E S
SE BB Tt s A DI 5E 4T IE Y (perfectly legitimate) | THY ., [HLEIEED S A
KENAFTIEETOX vy 7 ZEET UL, EVEVETHRFORNEI TR Lk~
TS W, FloAR Vb RIFALFIE O FERZALICBEL T, Ve 7 £ 7L (AE#IfEIZSEIC
BrBEIESE, 2OOLICALFIREE OB EFLE XL 0) |2 FERLTWAHA, 1k
RIS e AT AFEE LOEAETHY, AHEB#ES DS EH R
RWOPFANHY, e TET NV 22O FEILHEHICEAL, BEELERTL0
ITBFERTRVED g YL 55,

[5#& D8ha%]

R U890, RV R RS KR B IR SN2 8k, MU 7 K
DO KES—F TR ) L OKENM RO P CISL T AR HEMENHDIRNL T T KED
JEEARECA T AT L CEFEMN TEDL &M g2, J0NEIE 50 Tl
MERR ST HEIIZ W, LI — T MoRV KT, B E O RKFEEMEE ~D
BHNFERENTZ 3 H 22 HIC, 74T A =a—ADA LA 2—T, HEOMHEL
BEMOT, [REIZS > T AAOTTA R DR E1L, BEIZBEOL DT, Dt

44 John Bolton, “To Stop lan’s Bomb, Bomb Iran”, The New York Times, 26 March 2015

45 Robin Wright, “John (“Bomb Iran”) Bolton, the New Warmonger in the White House”, The New Yorker, 23
March 2018, URL.:
https://www.newyorker.com/news/news-desk/john-bomb-iran-bolton-the-new-warmonger-in-the-white-house

46 John Bolton, “How to Get Out of the Iran Nuclear Deal”, 28 August, 2018

A7 Jason Scott, [AR/L o B FLE : 1 7 VAR I ALRESE IO 52 4T 1E 2 | . Bloomberg, 2018 4
3H24H

48 John Bolton, “The Legal Case for Striking North Korea First”, The Wall Street Journal, 28 February 2018

0 David Tweed, [L#IfiED & E B, 2 A IRE O 7 KEEHEICH )72 AL —2), 2018 4E-3 1 28
Bloomberg

SO Mt e 7 =50 AL 35718 |, ot B B ATERR, 2006 45 5 5 17 H
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%(jt%ﬁt A E (EZR 2 2REREE YY) (28T %) 4 H 9 B URRIZZED725 | Lab

L REEZEA RT3, LLEKIE. 3 H 22 HORN U7 KDY A X —IZ X
ZaEEfmjtﬁ TEAEE f\@ﬁ)ﬁfﬂﬁ‘%x FCL REEEN TV Z 2, ESTIE
VRS T B2 7V T RFEGESCBUE RS &1 0 L FEHE R HRER H&Dn’ﬁ/uﬂ\
RTEHERLAIZLTND | EDIAZIRRTERY 2 KRAERICHLOFmC L%
BAIZFBITAZENHRD D), §%61F977°ﬁ(1‘3§ THH SRR B A YE X TR
WA KA LA TWDDNRIATHS,

FNTU T RFEEB S, W EIC LR S 20 IR L CWhAR, — TR
TN FETOE Y R ARRER)S, 5| (deal)Z BRI 2E& THLHY, RILRK (R
R ARA ) ZHLA CRITHENZ S 72 il SO S 2 il S B FEEA S SO
O, FEEMIC, JOKEORIEE L2 L5 M FENOORES L I EHZEH L TN
HOTIHRVD, EDORITHHD B, FL T TERE D~TAAREIL, A7
RALFE AR B R LR L DO, fﬁ;éaz SRR R ORI LA B EL TEHT
RIVR ROITENC T L —F 2 #5272 DT RS TD 4,

WU &, ACEIEEIZEAL T 5 A éz%ﬁéhﬂ%%ﬁﬁﬁﬂu’é};}é LA
AL TR, 5 HICRN U T K EEN AT 1285 JCPOA DJEITIZRIL T, a5
DB, FRDIRNDN, FT2 K E DY ICPOA M>S DB B A B DML T, R
VRN REREMEE N E DX FE AT | RFEHEZ M T DO B FEMRI D,
72 BRIV RO HARIR DI EIZHOWT, B RO RER-CIHEK EDO BB BR
EEZT-2ELHY, SO O HARIZX T8 RRICERSDS 5,

(s BORFASE miE =81 ]

51 Warren Strobel ., [# 50 X BIROFrde B ARV, TRRITERIEIZ72 L], Reuters, 2018 453 H 23 H
2 J1J1.COM. 2018 4F 3 A 23 H . Afi#B

B S EEHEEE . RN RORA L, A B2 KORINER #0729 EL TS, Pars Today, 2018
#£3H26H

M ENB KL LRIEEN WX ES~T AENERT]. NHK BSL 7—/LRTvFL 2 2018 44 7 10 A
55 TR Akt A A IR AR JRoO M 5 T . JIJL.COM., 2018 4E 3 /] 23 H

14



1-3 EURATOM 5 DBl # D 3% E O £R B # B K H) Z 122\ T

[EW]

B S8\ fgr & . RN L F- 7 HE[FHA(EURATOM) )5 D Bl A £ 0D S [ oD A il i (4
HilZFIZDUNT, 2018 4F 3 H REUEDIR LA #ED 72, 9[E (X EURATOM 7°5 2019 4
3 H 29 HICEERL 3228, BEfL 4 S Cld, EE EU 138 WEL UL T, 2019 4
3 H 30 H/5 2020 4% 12 A 31 A EFTRATHIMZRITHZLIZEEL TEBY, BEFED
EURATOM &I S<HEBE DS MR S LA,

[IZC®ic]

FEEDE VR A T RLX —  FE RIS (BEIS: Department for Business, Energy
& Industry Strategy)i%. 5%[EORKM H:[F{A(EU: European Union)2>5HO B (Brexit)
(ZPEDRRIN R 7 71 3 [RIAR(EURATOM: European Atomic Energy Community)2>5H0
BN (Brexatom) 1 ZAR D (i O HEPSIR LI DWW T, PR I R EE S IR T
HZ Lo CnD, 7Ly 77— BEIS KELIX, 2018 4 3 A 26 HfHTTEDHE
PO L E B HE S IZHRH L, Brexatom (ZARDFE[EE EU D7 = — X | DA Pk F0
BBRDATY 2— ) )VEERE LI, o, FERES THEOE VR A T RLF—PEE
BRI ZE B3, 2018 4F 3 H 8 H fH1 TAZK L7z Brexatom 235 [E D KA A 1 1356
PR RIE TR OWTHRO -l EE P2, RIEZESNLOERICEIE T 5T,
BURFAS Brexatom (AR D YE( OB IR NSLA B O T EEL S LKL TD, LTI, £
SOICENN 2018 4F 3 H KBIED Brexatom 1% 0D [E O FEHE (A H] 42>\ T
-1 D THD,

[EHDOHE]

o BATHIM :
v H[E O EU &K EURATOM OB BICAR D1 E ZICH B EST
WAHEHIZ, HEEIX EU & T EURATOM 726 2019 4£ 3 H 29 H (CHf
B3~ 2 3, B 7 E 22 Tl 55 E & EU 1322 ¥4 [ ¢, 2019 4 3 A

o8 [HIMFETRET-, T, ZH R, [T P ADDO Bt O IR (RIS C GEEBR O 75t L
REROELERE) |, ISCN ==—XL-%—_ N0.0245, August, 2017, URL:
https://www.jaea.go.jp/04/iscn/nnp_news/attached/0245.pdf#page=4

7 “Draft Agreement on the withdrawal of the United Kingdom of Great Britain and Northern Ireland from the
European Atomic Energy Community”, 19 March, 2018, URL.:
https://ec.europa.eu/commission/sites/beta-political/files/draft_agreement_coloured.pdf

8 Department for Business, Energy & Industrial Strategy, “Quarterly Update to Parliament on the Government’s
Progress on the UK’s Exit from the Euratom Treaty”, 26 March 2018, URL.:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/694766/first_quart
erly_update_to_Parliament_on_Euratom.pdf
5 Business, Energy and Industrial Strategy Committee, UK House of Commons, “Leaving the EU: implications
for the civil nuclear sector: Government Response to the Committee’s Second Report”, 6 March 2018, URL:
https://publications.parliament.uk/pa/cm201719/cmselect/cmbeis/881/881.pdf
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30 A (R ERDOILITH) D 2020 45 12 A 31 A £THATHIM
(transition or implementation period)Z ¢ 17 AZ&IZH BELTW5,

v LI X, BEfE D EURATOM 1 @ IC kK S<HY E N HEEF S D,
o FEE® EU X O EURATOM 6D BN 1% DO & 5 OB DI D E

V B EZRZDH>H EURATOM IZ4R D3I OW T, HEE EU IZEEHN
DR RAG 5 Z e ot L 2% 12425 EURATOM DR
(BERE 79 55) UAMZBEICAEE LT,

MAEHVE: MER 79 SOV T, 2018 4 3 H 23 AfTOFEEZFES THXEAED
ARG R Mok niE, BONEERIT, LT X7 —E DA IR W TR T #
t EURATOM OHEFZAERF 52 LATRRL TUWD,

O BATHIMZ ISR EFERNICHD EURATOM WETHMEA A § DR A% /) 240k
WL, YA E O K ONEE T MR A T HE DT AR A T 52
LlZ725, HLEDFH EURATOM AR [E (128 3 54) ThiliX, EURATOM 734
W E DIy FEE R OB HRICIRDHERE A 35,

@ #=F (EE KL EURATOM MW EUAOE) 3, KENCHHEEYE kA
SEZARD, EURATOM EAEETIUL. BROEENRIIRWERY | FEE 31 T
BYL Y EMEICELETEE T 5,

@ F[EIX, EURATOM MR E O REINIZ DI [E AT A MEZ A 9 DR FEIEM I
R0, BATHIR %L 22 H 35,

2018 £ 3 H 19 AfTOWHERTI, LR 79 &ICHXx | wEERKINEZE B S DOM TR
SABICEL TWARWNWEENTWAR, il 2o iuE, E=EITL N EZE B SRR
DIFANCIZEELTERY., SEOM 7 (wording) Ic D AE B L TWRNWEITEnZ L
Thb,

o [EEEJF T /1B (IAEA)E DI & & &

v 2019 4E 3 A 22 H ., BfFIZ IAEA 1T L, 95 [E 23 35 [H o {5 [ Hy & 1K
FHCARVIEM R B EE2A TH2817052 , F-FEHA, BEFEOEE,
IAEA & (NEURATOM D = 3 [8] £ & £ & 1 & M 0GB N E &1
KDY, IAEA & B 1R B H & i & (VOA: Voluntary Offer
Agreement) Bk ONEMGEE EOM G 2RO TR LI-Z L

[

60 = 239, w5 233, mTL 235 BBV T 233 DY T Akt

61 House of Commons Library, “Brexit: the draft withdrawal agreement”, Briefing Paper Number 8269, 23 March
2018, URL.: http://researchbriefings.files.parliament.uk/documents/CBP-8269/CBP-8269.pdf

62 Platts, “UK to remain in Euratom until the end of 2020, government says”, Nucleonics Week, Volume 59 /
Number 13 / March 29, 2018, p.1 and p.7-8

63 b e R AR I NPT) L DFERE BT . NPT 45 3 445 1 TEHICHE 5% | IAEA &AliB IR IEH 18 i
(CSA: Comprehensive Safeguards Agreement) & ##i#& 9524 A 9508, Biagsl® CK, %€, 88, F. L) I1TZFD
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AN U7, B ENX, o Ae b E L OB NG E A, 2018 1% 4T
LHEL T2 EE 2T D,

v IAEA &3, H 772 B EDNBEAE D = F B W DR A Ak & - _&xz b
THELTEY, EIT IAEA (2% Ui k& i 5% ) AR E 3 H 95,

KEFE: BIEEEIT, EURATOM 23U T IAEA (2L, ENORARFE 1)
fiix % IAEA PR E O 23 rTREZefti sk & L CRidk L7=U AR Gl RS sk U AR) 242
HL TS, 2095 1AEA 1%, B 74— /LROFFALER K N MOX REHELE sk &
H = N—=ARNDT T PR D 3 D& R IR (U EE) L, FERRIT IAEA (R HE
B2 AL TS %) EREoR a2, BEF O E/NAEA/EURATOM O =34
[E PR B & W E DS, RE/IAEA [E]D — & I PRFEHR E W E 12> T IAEA O3
ENZ 6T DR IR BN AT S E DA ENBENINC R 2 5, L, FEBIZIE, 4
PR (21X, EURATOM OfRPERESE HS T D2 e, EURATOM K&
WV IAEA 13, 1992 4EIZ B4 LTm=a— = =2 o7 - 77 a—F(NPANZ L3
“one job one person”DJRHNZIRV Y, WF ICLAELEDOEED RREL A 5E TR OE A
(B MTRE I DA | THILE | IFERRSCELE I OW 1, ELEE O
R A B CEMLT 2720 OHAN O IFLEE) B A Z1T-oTnD ©, 2D
Brexatom DA THARI%IZ IAEA DHDOELR /058, $E3K, EURATOM 735t L T
W EREEA IAEA M THZLE720  IAEA DA (K TN IAEA IZ VOA IZEE <
2D Fi A M HE 3 D FE ORRF VA ) DR ELI2 D TREMED B D,

o HEHO AR ICRD) OF B & A

v BEISZ, EEWNDOFR N2 2LeXalT 1065255 255 [FH R
+ 71 81 F¥ (ONR: Office of Nuclear Regulation) & # L7235 B,
£, EURATOM 7233 [E PN T M L TV D AR B HE & o 2h & O &
[F] 45 7o R 18 A3 3 D080 LR B HE (8 R ) (1] PN & o A B o)
(SSAC: State System of Accounting for and Control) D4 4 } UV
b i 5 A B - R 15 o 27 A (SIMRS: Safeguards Information
Management and Reporting System®) 2 & &) #2524, FL T
ONR IZH E 2 T REMAZITH)ZEEaIv LTV,

IR FEEA T IAEA LI B BERORFEHNE B E (VOA) ZFEAE L. H 8RNI IAEA {RFEHNE O M 23217 ¢
W5,

64 Hi 8 : ONR, “IAEA Safeguards in the UK”, URL: http://www.onr.org.uk/safeguards/iaeauk.htm

65 European Commission, “Report on the Implementation of Euratom Safeguards”, April 2014, URL:
https://ec.europa.eu/energy/sites/ener/files/documents/201405_euratom_safeguards_2013_report.pdf & ON 7777 i
B IS DE BB A7V 2 AT LOGU BT O WEE ) FOR KT R ERRRRE IS
Pk 25 4F 3 H | pp.46. URL:
http://www.esl.t.u-tokyo.ac.jp/security/downloads/130430%E4%BF%9D%E9%9A%9CY%ES5%AD%AEY%E7%A0%
94%E7%A9%B6%E4%BC%9AMNA%ES%A0%B1%E5%91%8A%E6%9B%B8[1].pdf

86 v -7 — 2% EURATOM MEUE. IAEA ICHIE L TB 74—y MI B XL 52 2T A
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v E AR E R E IR 2N TATD DR A TR E LR T, &%
2 EBROE 3HS B EINDEITETHY O B IXw 25 L
H:Z 2018 /£ 6 H Ot iE{EAZ B LT\,

v S EH OB o R BE R E A IS OWTIE LT oLkY,

> AE: EBEARREFEEL VAR T 572012, K 9 L OBELEEEZED,
EWEOHEE PR, HEE T L O IAEA ~DOMEZETTH 20~25 4 O FEH;
& 5P (safeguards officer) S LB T D, BUFBEEFE DY 7L —MNE# &
1T-CEY, 201841 H BIfE, 112 4 DIGERHVHT-I1Z 6 4 D3-S, 2018
.3 H 29 HEIE., 134 OFEMENEZRE LR GIE ST TV,

> T B2 E R E RS O EEITIE LT AR R (89 1545 900 7 79)
ZEVELLT %, BEIS 13, 2017~2018 X HEE THEL T 227 77 5 TAHRUR (K
3 {& 4,300 J7 M) R L7z, bl SIMRS OREEE, BEE OB - I,
HHIFAORZ 7 MERK, BEIS 23, ERRIERE IR DR WATT) LTl
IRDHEAN X BE1S DT DE A THD, TFRA7HERFE I OW T FEER
K OART — IRV =S ORI D, BURFIE, SIMRS (22X, 2018 #-K(12
ALEAT > THY FEEEABIEL ., 2018 FENICT AT LD K R B x £
fEL . 2019 4F 3 H £ CICV AT LADERZBIEL 7=V E T 7L,

> FEWNIZHD EURATOM OIRFEH E RS EE EU X, YT At x5 EH
BT ZEIZAEL TS, ONR DEEl7 2B in TR X220 EURATOM &1
A EETE,

XEEATE: HED, EPNRPERE AT (SSAC 25 Te) DFESLOTZOIZ, BARRIIZ
EDIHR BRI FHZ LD EL TODDDOFEMIZAL T LH SN TIH RV, — ik
HUNZIFLL T2 B o FHEDBME LR DB 2 HiLD 2,

> MR OEMEEOEREY IAEA [ZHRE T 5 AT 258 F 452k
> BEROGEEZEDELELZEHETHL
> EIEEAMER T L EEEE T AL

87 Nuclear Safeguards Bill 2017-2019, #2371 2017 48 10 A 12 ERESH TS,

%8 WER RO ETROBERO—, BITRIT FROS 1 5ia, 52 e, ZRREE, SEEm (ZAA
WMELZ T TARBIIBITDIERFR) . H 3 5. £ LBt CoORBGBIRA R %, BEDOIATICIIERFL
725, FBEDH 3ME TITERDEMEHR RS, FAUEIEZRRE  EETROON T, BEITOWVTORF
FAMTONLN, EBEDE 3 HA TIHEENRD LN, BEIERHLGEIE THICESI, TR CHE#HRN T
Do
%9 201842 4 A 9 HBIfE, LR 3 A CORBIET L, BEOTDIC FREFHICRSN TS,

0 2018 45 4 A 9 HEEDL —h (1 R=150.87 M) 12 L%, L FAL,

n Business, Energy and Industrial Strategy Committee, UK House of Commons, “Leaving the EU: implications
for the civil nuclear sector: Government Response to the Committee’s Second Report”, 6 March 2018, URL:
https://publications.parliament.uk/pa/cm201719/cmselect/cmbeis/881/881.pdf

2 pEgc, AAROREH BRI ORI, BT RHER R0

URL (http:/Awww.nsr.go.jp/activity/hoshousochi/houhou/index.html) &2 FR S 70,
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o HELFEIN ., KEIMEK OB ARED (BA )R 5 715 E(NCA)
DFE

v BURFIZ, Brexatom (240D EURATOM 1@ (23S < HE A3 g E= 1 23 F S 7e<
TRl B\Th  MEE DR i I EHEFF T 5720 FRITESEL THEM, KE,
JNE R OV H AR EDHT NCA OVERL & OfEEEZ D TUD,

v EFR 4 BEEDH NCA X, BEFD EURATOM L2454 [E D NCA D HEAJFE A
AEKEELCRY, KEB) CTREEEIZEL TV,

v BURFIE, 2018 AEEIC FET 4 HEEDHT NCA THFAMDRT 7 MEEEZK T L.
2018 AR F TICH[E M O 4 7 [E CTHEME Thcx 28D | 2019 FHIIRIC I EF
DT D DN LA 2019 4 3 H £TIZT NCA RS20 EL TV A,

KEEF T JEEITBIAE, 30 LLED EU IKNALOE & & NCA ZHfiifE L CUWDH3, K
ELDrT g ge, KEKRONAARLOF FIREH (B e &) I[85
1. SHIZH RO RFEIRELO LB D53 BET V=0 L (TNHD T V=T AT
K ERCEM BN TINEOBRGIMESFFEL T DEEDLND) ZFTFL T AIE
LOBLENG, KE, INE, SN L O EARED “EHE NCA (G, HARDIGE) Ok
fEEMELEDO NCA IDHEEL THHLA TWHEE X BND,

BUE, BENZ, B4 PEOHS, KE K OMNEEIT EURATOM Lifi[E RO NCA
Ln7e<, Brexatom %4 1 [E EDJF - I 112 ke 3D 12i%, MiE & H7=ic =M
NCA DOffifk s 705, Fiz, ZMEH AL, #EE " [FHE NCA L TYEURATOM
ERA NI EEFEFEL CODA, Bl L=k, BUE, EEICH L E N FTA
M BT OBWEICOWT IAEA {RIEHTEICINZ . EURATOM {RFERTE D FEiS
AL, "one job one person”DJFHNZIAVY, M IZLDELEZOEM O [RLREE i 5E FEED
HAMNRZITWODDOTHIUE, Brexatom %413 IAEA {RFEHS E 23 E D EURATOM
PR E Bl TV 02 Eh T 52 ENROONH LIS, B, Bz
PENICHD BARDFTEEEZH THWEZ B ARICERT D56, YEmE D
LM 5 — [ (B 23K E K OINE) 238 T 5568 1%, (kD EURATOM & [
EDMD NCA (200, HEEKE, F-EEEIEEOM O _[EH NCA BNLEL
725,

[Ht%ic]

BEHR B, FE ORI EERCARE =D DT, HEH 201943 H 29
H® Brexatom FTIZ, OFE[EWN TOH 7=/ 2 R EHEE R H]| O, @DIAEA & VOA
K ONBINGEEE EOfKiHE ., £ L TOEURATOM & ¥ EURATOM 1A DFE & (KK
E., M, INE R OB AR) EOF -7 NCA OFtkEZ . FIRREITHCAZEEL . D4
TEERTAHIEEITERNW AR L W2 (EFRELTT, @onifEe LT, £
7Z@DHHEEL TO L VD@D IFEEB M EELI2A)) , Z LTt RELUCHE R I PE¥E
ADBEAFD (RAEM) IR I8z ftke A Z L ke b TRtk #Hri-7e i+
JIRFEI DS EAE T 2 AT REME , AR EBR 1 O A BN EMEL T D RTEE M, 51V TR

3 I ER T, ESsh MBI, e
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JEEE NCA Zfifs LTS E %~ OEHEEREZELR T EL RSl T, L
Mo C, HE D FTEDORH 23 F 5 F T, BEMIZ EURATOM ([ZFRBE C& 5597
B A0, BENEAIC EURATOM 2BEERLE°, 45 =E 7, HoHVIYE
JNERE LU TOALEAHT T EURATOM (2B 14528, LWV o= BLFEICHIL 78R
A RGETT DI EL T e, B EERRES TREOE Y XA - = /LX — - FEER
MEZEESNARLHEEDL, ONR HEH ) EURATOM i A DOLRE R & % 56675
DOTHIUR, 2 FLL EOBITHIMNLETHLEHSL WD EE%E5 L, ONR
DMEFEHEE O BATA BT CENH R D IR ETRAITHIM Z23% ). DML
[E]C EURATOM NBEfFOZEN 25| e & KT T 2N TEDLIOREE L L H &
TEEEIEL O,

FIRL72d91Z, B RTY BEIS 13, O~@% ., kD HIE T -7z 2019 4 3 H
FTIZEETHIENTEDLTHAIERBIMIL TODH, EFLOIRWEREC/EE
AR SR E I AL T 58 ThD ONR B EH OB &ZEIE T, 5%k, HEE
EU 75 2020 4F 12 A RETORBATHIMAR T HZLICaBELI 8L, EE - IpE
ERSHFHAE DATHT EURATOM K ONBEEE NCA 2/ 95, HDHVME NCA O
firE 2 BB L CWDEALED T, ZLOENLLZE LB EZNRBRINE ThHHES
Z 59,

L, EEWICEB T OEEOREEEOMEIT, I ITRICEZRE OB KE
W THERE NI LISGAZEN TEX DL D TIEZL SHIT IAEA IZ L DR E A 4H
NRER DG RELZRD, FEDY IAEA (SBMNAYZ L 2 fE) MBI AL . ZF U
U= B B S M BE L2 A9, N2 T IAEA RO E 2 & Te i ElL, <D
\ZED LD BN AZET HHLDO T, ZNHIEMT LHEE O BBGEV I TN L
LRGBS, A% HEEO EURATOM <0, IAEA., K[E. INE., ZM . BAL
S o7 [E & LOFE &2 O EAZ OB K ORI B 7B & & IOV TERL T
<o

[ BORAA S Wl B/ 7~ FGEFTE (ISCN 3%5) I RE—RR
ISCN gt 4—F 33 FEAN]

"4 UL, 2o (45 = [H(third state) ] D7 & AHF Tl EURATOM 23SEHEL TV VB E D43 BF oo by 77 1 i 1o
SLFPTOW N 5,

75 YA Gl D AA AL, EURATOM ORFZERI %7 00 = 7 MBI TOBOH T, il 13 EURATOM {5
HEOBAEZI TODEDIT TRV,
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1-4 FMCT NALV_XLVEMZFEEIN—TEARESE DOEIR

(=]

2018 42 H 15 H25 16 HIZHT T, KEH (=2—3—2) 128V T FMCT (B fe 4%
FARE Sy S A PEEE IR 5500 - B b AT 5500) AL~V EREFR (i 7 L — 7 IR
KEE (CEB) BNEfESE 78 ARICBWCUIZDOIEAXNS BT T R Y
R T B

[FMCT (2% B #9]

FMCT I3, #Z feds OB R E (ST 70 . 7V =0 L5) DEEZEE L
THZEIZED B ORI, i /e e gs B o HBLRG IE K O frgs Bl s m]
REZR FLgn ARG o S E DS | e ONVF DAEFE~DH F1DEEIEE B L L TWD, H
|2 CTBT (L 4E AL FEBREL 1L SoK)) DR S st Fr O TVE I L 1 IZKRE L, 2D [ &A91F
1B OEERE A T 570, BLERREERT 7 n—F LU T R EE0 b X Fix
TS T AR E L FMCT O PEER IR124R 5 [ #iPH(Scope) | 2 1R DA FED
KA NELERTH— 7T, FEFRBEREE . Frl N\ FRAZ ATBAFT D dm
K5y AR D AN 72 O T (Scope) | I & B & Ll BIED L AE NS
H(CDIZBUWT FMCT OAZHIE B AASIL TR,

[FMCT DR s pO#%4& ]

FMCT 2R S 7= 22881F 1993 42 9 H O ELER S ICH 1T 57V b ek E RKH
FEICELDIRB THY, 2D, [FEERSIRGE(48/75L) 73 1993 4F 11 H ITHIRET-
ZEIZED MENRW T e A AR b STz, SRk 48/75L) 2BV Tk, FMCT
(AR DAL EHE R (CONT THEM T REZENRES N, 19954 3 A lZiZT v/
Ve R ERER B IENY RS aE AOTHEEA L TEOS. S EEO W%
FERICBET2HMEE v /o EE) " 2HEESHECD)III—HL, YRR
HOERIE B SORBNRESNIZ, LL, BHEHECDICRBITHIEEERE
Z DX IR ZR B S ICBIT AR WO BMEIZIZIE D) > T, FFIZ 1998 -1
R SF 2L DO FEBRE T AR H ORI OMEN S Eo7-23, FE, v 71T
U RHI AR B AR & HT 22 R A S FL(PAROS) L MG D [RIBF A2 b & U ir — V&
80 R, FralZ B IERES /20 o7, 2000 4 NPT EAMRFIEHEICBWTH 5

® g OIARA AT 2017 423 A 2 A5 3 H (=a—3—2)

TR FMCT (2B AR IS W TR RAT Th BT LA RL TS, Hil)
https://www.unog.ch/80256EDD006B8954/(httpAssets)/6BF67C5C42B22D44C12582420034F22F/$file/2018_Fiss
ileMaterial_Presentation_StateDepUS.pdf

8 2B LT, HEIRHR LTI DAL R &/ S% RS D CIRAT 5 ST 5y S B D A R 2\
ZNDDHTD, (I 9L IZZ DFEMA R

n https://fas.org/programs/ssp/nukes/armscontrol/shannon.html

80 pite | o RS BRI AR B L LT, FMCT O il = 17 22 ) 56 08 5 B (PAROS) A%
Ml o tbb e 52 bR LT-E&N 5, (L) Tarig Osman Hyder, “Concerns over Pakistan's Nuclear
Program Perceptions and Reality,” Institute of Policy Studies, Islamabad, 2012, pp.53.
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FELINIZFMCT OR WA BRIG T HZENEBINIZHDD, PAROS E4KAH% T
TR BAE D IK U ITFEN 2 o7z, D%, 2009 1201, PAROS ERESET Y3
%ﬁ%ﬁa_&%ﬁamfﬁ%ﬁ@;ﬁ(cml%s) NEMEEZFECDIZTAEIINZN, ek
DOERY BIAFT D8 fegs L 75 2 E D Ay 76 DA FEEE IE O THFH | 125 8
5&%k£6§¢5/<%25{/®&xf ZEOMEZEFH MRS T, R IEBH IR
Nl o

ZDEH72 FMCT I/ D1 A5 ), 2012 4 12 A O [EH T (A/RES/67/53)8!
(2D X 2014 A KL TN 2015 4R IZV 2Rk —T | ;tou\f FMC TIZET BN MRS
/\(GGE)8275>F'$Mﬁséwzo ZOHT, FMCT (2317 D8 Feds R 73 RMEE 05K

BT IR FIH] _Mém%éfﬁiﬁfmﬁ%@ I(H;E@éé Nz T, idE
&Uﬂjﬁf@xwﬁ T DX RUTE DL | FREFEE . oK) - Rk FE i A7

Ja'éﬁa“é/%é’a IR AT =Y ouxf.}%aﬁéw%l@ﬁﬁ%%%@bf:%&%%

(AI70/81) B [EH FH R E IR M ST,

D%, FMCT IR DN EH L2z, 2016 412, [FHHE ik S
(A/JRES/71/259)3BERIRE 1, FMCT /AL~ L B 5 U 7 w~7 BE BN 2017
RN 2018 FlzENE 4 2 B, V:Z‘\~7°L:ivsb\Tﬁﬁﬁ%ﬁ%’kﬁ%ﬁéhto
ALYV BT, FMCT IZARD TSRO AW BARRIZ T T SR O FE 72 SR
DOWTHRFTL, BIE 2Bl T 5282 HEL TS, FMCT /\41/«\/»3-?%%%%&
=TI ALV EDPBIESNARNC 2 HOIEAXRSS (EiESNEES
I B LT-, FEAXS AR B AL, EE SR E. FMCT (L THiEo
TRk M OE R i B R A A TEDLINNCTT A THD 8, F—E AL ~L
2813201747 A 31 HvH 8 A 11 HETRMBEIN ¥, & AL~V A1T
2018 45 H 28 H/>5 6 A 8 HIZHHESNA T ETHY, 5 73 [71 (2018 4F) [FHike 2
IZBWTINAAL LG OREENI—RHSND 88,

[2018 4 2 A 15 H» 5 16 HICBRESNZIEARS B I/R DB ]

%L@&k@ FMCT AL ~ULEZFE (7 L — I BT HHEARES ST AL
NNAREIANT TEEO BB AL T LD THLD, S RIEAXSEITE N

81 http://www.un.org/en/ga/search/view_doc.asp?symbol=A/RES/67/53

82 ZRUBBRARIC T T R ADVRD AR DA BIT 2014 4505 2015 4EIC/NT C 4 [V 2 R — T 1B
ThfEENTZ,

8 http://www.mofa.go.jp/mofaj/files/000240500.pdf

84 http://www.un.org/en/ga/search/view_doc.asp?symbol=A/RES/71/259

8 e T SO CERAEO M, KE, 2E, vo T AE, $E, TAV=DT, AT AV,
AR T TPT N, TANST A —ANTVT | ATF | A EEE, an BT Ay e—T 2 BRI,
RAY TIVN R—=FU R T 70H, AT a, EryafB L cnsd,

8 https://www.unog.ch/80256 EE600585943/(httpPages)/B8A3B48A3FB7185EC1257B280045DBE3?OpenDocu
ment

87 JLHIHERTFMCT AL~V B 7 L — 7 55— A2 AT T ISCN =2— XL 4 —No0.0246,
2017 4 9 H web:https://www.jaea.go.jp/04/iscn/nnp_news/attached/0246.pdf#page=5

8 http://www.mofa.go.jp/mofaj/dns/ac_d/page22_002849.html
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THEICIVIB RSN SRR O FFE R ER IR L Ekm/e L B2 LU TR,

s FMCT @& %+ B B (Treaty objectives)

v FMCT 1. NPT(ERIEB SR ICBIT O EMORB 2B KI5 1
TUBERAT T ThHHZ LM L a8 D72 W )T 32 B KR 70t
JEIZESOTARAI R THHZIENF L Iiz, FITIF, EAILEUZEEIL T,
FMCT 138 R DIEBI L I E > TH AR AT RIZM . 56— 121 k%E
HAFICH THEMNLETHINEEOEELH T,

o L ZFR BB & (Treaty definitions)

> AERETREIEGRBABSAEMELAERRDOER
v OKE L AAENT, IAEA REHEE B W TR STV AR R 5 B 32
FIRAE ONxbiEL CWAELE, AT A EEYE
EPEMROERICEALTIX., L0452 E % 4 PE+ 5l %
(82 0 b % - PR LR R ) L9 & LTz,

> LRI BITAEIEEE

V BIERBEEE LIRS EICHH TR0 HZ Y E
EPETHZ LRI T8 K OV [E S FE [H 5 LR ok + 58 e 2%
A H MY E OB AL IET 528,

v — B CEFRIF R FICE IR Sy R B SO A IS ER A L
IZPASH, BE I MRS AE R 2, af B WIZRIH 352
CEIEIETHIE,

v R R R K OVEE 1 SR R 0 T8 K R R
ROV EEBRELTE S EMEME OEFE I IE DX BRICE TNV
&,

V RSB SHEDEOREM ., B, IS &K O IESnsnWEF
IEENARDERDR T &,

o AEE LRSS OB (Treaty scope)
FMCT O ICB W T RDAEFEDHZEE L REH T RELD
FREDBHLT . SRIIFARSEITBNTAFRZ R YT AT )T
IR s o HMEW E IZEAL Tl £ & OBEfF D ARy 7122\ T
HEE R RICE DD REEEM LT, FRIT/ ST RAZ L, £ K OBE

8 @

0 80% oD Pu(FF /L k=17 18)238 %t Pu, T T (AL ERY T2 235 K O X AL TEHRY T2 233 D
AL 20% LA 1) ZOMOBIREEL T, IAEA FEFEF 20 2O E 7S R 7 ZMEWE :Pu239, V7 233 K&
VEHET52) 12 E D5,

N ¥ 23, vx ) BEEILBER OBAEDA N 22 B LR R A BT E R LTV, Y
MG S AR S IIEB LA B, I T, TAERERE Ik R ORI | 12D T L 5B BabA
SNARNCARR S DUNE NS D L2 EE LT,
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FEDAN 7 EE I RICE DL LI T ERIERTHEL
77,

o ZHIITHRBMEE (Treaty verification)

VO BRAERENTAELE LT & R A S ®ZEME OE R IZLOR
E S, EFEME I LTI, ENE Nl OE R ISZFE DO
A3 I 3R &,

vV ORRREICKT § AR E /e T e — FIIREE O EME 2R D T A 2 2T
MMEHD7D RIEICBWTE A RPN EE TH S,

vV SRR E ST AR GE K OME M A PR 5720 1iE, Bk TR R 7
FRAE ARG NN ETHD, MGt M OER FELORZEOHIEICELT,
WAL T AEE R A SN RSB ESECE I,
B EOMAEE I FBE(NTM), lRE 7V 7o H A8 5 5K 5
HD,

vV BRAEFEICBITLSEZE L ARE AL O ¥ EoMMIE
WIZOWTIRETLOILEENDH D,

V RAYIDIE, BRAEICR DT 7 e—F LT EP I RT 7 a—F (B
M OB D A a b B BiET a—F (BB A7 v D
KEFHXR) M ONAT IR T 7 a—F (B, OB, 75 o
W, FRICREEICEB W THAERDLE T2 R) BaRSivic, TOH T,
INFARZ AT, BFER T e —FI &R/ T HELT,

V AR R ENL. /BN KA T2 TOR S
HEME R OZFOEERRZFE (BHPE) L, R TO S A M
ME ORA B EFERE T &L,

o JEM-FHBR A FEIH (Legal and institutional arrangements)

> FERRROEIE
vV RKIOERSEERNES RO THELE T 5 NPT £7 /L (FGE#% B
I TAEA) (TR L, F L CIMSE L7 F Rk 2 A5 55 35 FMCTO £ 7 /L (f
ELTIE CTBTO: el FE WY EZ FEBR L 1L SRR BEBI) 23R SivTe, /xR
L IAEA O E#E FMT20 00 B8 E 3O CFEN R E 4L T,
FMTO BT /LIZT _R&LLT-,
v FMCTO L IAEA ORI ANBY Je Mg & I - 20 LB 363 o —
IZDOW TR ST,
> EREIR
vV R ENC LD R T AR ESF N5 A LB B iE RS & OV FE
LRI LI CEITHOR BN RENT-— 5 T, X% 2Z 0T,

%2 R AFEHIR S R OERERHE(CD) 78 DEPRIART +—F AT FMCT” (b7 4649) Tl
7o BER PBEFOARN Z7HEDHEMREL T, "FMT” (B0 8 500) LV HREEZ W05, (i
https://www.unog.ch/80256EDD006B8954/(httpAssets)/38399D95E46F7AECC1258242003E4515/$file/2018_Fissi
leMaterial_Institutionallssues_Pakistan.pdf)
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27 R B R R B E O B HE IC K AR B IS LT 2 R ekt
i CERWER LT,

v RKIFEMIZE LT, CTBT T RE N THLBLIK D, FMCT ([ZId ki k%
TR BB E T RETRD,

[EMSZCD)ICBIIZEEOERFEE SV]

A WRIENKNESEBIERICENRGSFHECD)OFE 1 =W (2018 4F 1 A 22 A S 3 A
30 A) MRS IL-, ZDOHICRITAEE D FMCT IR 55 S 50OV THRET T
60

ZEDEFIL, FMCT ™AL~V ZHE(R 7 L — 72513 FMCT OEEEL T,
BATO FMCT 2Bt 7 v A& B L, 2T, FMCT O E M K OVE IR
LC, A EEIEE L BREORBIEL L7252 L0 O RIT NPT s 7 oA
Bk T 528, BEEMEICRHLERTHZERE IOV TORENTZ, — T, /XFAZ
1% B, BUTO FMCT Ol XA PERE Ikt G o2 5 & OBEfF DO AN 758 A
TN, FMCT X HZ2 D AN IR B 327500 S CE TR EMICITE L 20 &
TiRLT=,

FMCT ™AL~V ELFRZ #E( 7 L— 7 3K O Heidi Hulan 74 Kffilx %4, ~(L
NN EEFERAEELSIML T2 EFMOEFEEEKICHE L THD2E0
ERS O B BURICHY  ZDBNAAL L BB ES> TR RO TH S
ZEEBR ARz, — T TAAL VRGO DN EME S (CD)IC TREINRNI A
I DA[REMRORTITNC L DI EZFE L TEL CWDRE DB SEHEIHE SHLIEALEA/IC
BUIWNTa 7,

[#&am]

2017 43 A 2 H~3 BIZBHESNT-ZIEARXESACVEEDFE —RINAL LA/ E
gL, A RIEAXSEITE N T, RO EEN R BERITBEL T, B0 LRk
FIHHREIZOWTHAE O EIRECSLIG RO 22 o7, R ST AZ AT EFEEE IR
KROHFPFHDHI2HT | MRFET 71— TR  HLRR R HIE e S I & [F L R DT
BaRm Uiz, U, SO FE R B R IR D m DR EDIEE | /X RZ L LOXF
SEH AR Z DA REMER S DT AD, MNA T, FMCT (TR EFRITE N EAEDR
£ (B 20X BREE G 1 SRR B & EN DRGSR E DO BfR 7 8) 2/ L TR,
IR HE DL E T RETHD, /N AZ D FMCT WS INR0H
[BEIANAL VARSI, EiEEEREIINAL LS E@EER RSN
% FEROZZ VBRI 0T CERANTHRD FE W72 B 2 AN U S /27 70 8

%3 https://www.unog.ch/80256EDD006B8954/(httpAssets)/0DA3CDB7482C14F8C125824100443316/$file/1447+
Pakistan.pdf

% https://www.unog.ch/80256 EDD006B8954/(httpAssets)/270C354C12F7D340C125822C00530CA1/$file/1438+
Canada.pdf

% o EHRAE - ERRICBVTIIARA RO AZPBEARIC O TIHRSU T a7, High)
http://statements.unmeetings.org/media2/16153849/statement-by-ambassador-hulan-chair-of-fmct-expert-group.pdf
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SBOBBUIRDIESD,

2018 4E 5 H 28 H2 5 6 H 8 HIZBHESILAEE —[AINAL L2 E1E FMCT 2~ A
VAV FE R L — T IR DR G THDHT- ., GGE 7R LLFIDEE L0
FRIDO BN BRI Dm0 E9NE B D,

(B35 . A RENFRZ OB ERA &] (2018 /£ 2 H 12 HBI{E)

7 V=1 1(Pu) B EAEY 7 (HEU)
AR % (J=25f%) 0.58 +0.15t 4.0+ 1.4t (AR 30%
G earas | 0%7 U235
RE & 280kg 3.4+0.4t

(H{ 4 : International Panel on Fissile Materials)

(A BORRAE dbH ZEX]

% http://fissilematerials.org/countries/india.html
o7 http://fissilematerials.org/countries/pakistan.html
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2. IEEhHE
2-1 BAREB -BEEXa2VT 4000 RERITREIT—r ayS

1. BEE

JET- IR, R 27 IV SCHREN YA T 2V 7 i b S HEE A A
B&EE O—BTIEET NV = AE=ZY L THATBR . LT 77 07 ik
IR E BB T | 2 Ei L CE Iz, 2B 3 HED TV I 2 DD EE
2 A RV 2V MZOWTOFE 2D EEH I, Bl L A7 0y =/ M LDk
RAHIT D720, FRE 30453 A 12 HAxH 14 H O 3 H [, ZKBIR BRI\ T
U—ray 7 wBMELT, #i< 15 HiZiE, IAEA, DOE/NNSA. EC-JRC 72 E DB 4E T
LIZEZFICEY, 7al 27Ol O -0 D& E2 &, 0%k A7 a7
DOWTOHREEST- (KU —2 3y 7 D Agenda 13456k 1),

2. U—Jay/
(L)fBEE

U —ray7E, FEIRREE BB R R R KA 3 A 12 H (H) .3 A 13 H (k)
D 2 HEZh01Thbi, =0k, 3 A 14 H OK) [ZHAFBEZ (2 L7+ ok
B A% (RREE A 7V 22 4 TS WF 98 i 5% (NUCEF) 35 L OV BV P AL BR fi 5% (TRP))
IZANIRL, 7BV AN — 2 ay ERRICIDHEANFEN 21T o7 (8 1 B8R) , AU —
I ay T ~OIEE L, EEE B (AEA), KET R LX—HEFELE
PRIEST (DOE/NNSA). {AJ S RRES - i1 7122 F 92T (IRSC)., kA — 2V V[
SEAFZERT(ORNL)., BN 25 B & e RIfFZE £ Z—(ECHRC))NSD 5 4 Thb, £
DS OZINE L, IAEA FEhE A 5, 2 AT 7 RXENAFSEIT(LANL), PEE 7D
FRARRD 17 4 R TIHE R E S 21 4 T RIKWEIN (G 43 4) 13-
77

(2) EFHRTR

FEFRGEE Tl R IS AR e 2 T iR A X2 —(ISCN)IZ
B AIEE A ICHex, 8L 72 US-DOE B XN EC-JRC OHNEFITLD ., & HBH#%
BT DIEENEIZ DWW TOIRENH T,

Q)EATBAF AR TR
(B-1) SN =T L E=FY T E BT

SR T N =0 DB =2 T HANBSE |13, BB R D FP K O~ AT —T
JF =R eGP O Pu 2 e=H 07 A HEAT O I E A A AT
(FAVEVTAARZT 1) Thhb, K%¥FTiE, MCNP (Monte Carlo Neutron and
Photon Transport Code System:E 7 #/L ik ISk FHika—R) T3
L—ay, TRP Oy 7V — /LN TOH L~ M O PE - ORIERS F, Zh
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SDOZENLEPNDEF R IR T =R T HORLEICOWNTREEIT T2, K
WEZEIR. B J088HE (ISCN., FRALBREL IR BR R & #—) & US-DOE(LANL, =—
LAY NRET ESEAFGERT (LLNL) & D 2 [FAF5E T, i+ NS 5 1,
US-DOE(LANL) GBI 1 D3 FEEI T 72,

(3-2)7 7T 47 HHET- FEREE R E BT B

(7 774 7 - IR E BANBRFE 113, TPETFA2 U X2 Pu ORREME
RARTE E DRI E TRV EHI I L €, Z Ul k- Tilldsho i~
#r, PHEFZRET D, 4 S2DOT 77471 D) ROZNLAM A DE, Ek
FiE (N7 E) TIHHNE TERWEREO SO EH B B 2 I E T 5720
DEIFRE THD, KRR TIX, 4 DOHFMEFT 7747 IEICEL T, ol —
Tal B, SRR R BRI BB DRI OV TR LIz, AR,
JE - TIRsAE (R 0 JERf T 22982 4% — | ISCN) & EC-JRC LD IL[RIAFZE T,
JF TR DD 12 1 EC-IRC 1613 2 R D IR AAT o T2, I~ Mk
(DGA)IZ DWW T, EC-JRC A AT FRFFEFTIZ I CTHERIBFIE A3 i fE L TN
D, BT 4 FFOFRKRIT, ART TR O /15415 T, TLE SRV AT L%
FAWTHREIToT,

(Y£ 1:4 > DBAZEHAIT & 1%, DDA(Differential Die-away Analysis), DGA(Delayed
Gamma-ray Analysis), NRTA (Neutron Resonance Transmission Analysis).
PGA/NRCA(Prompt Gamma-ray Analysis/Neutron Resonance Capture Analysis)
Thd, )

» P B = |
B ! y \ i .
M ) Y .. T i u “
Workshop on Technological Development for Nuclear Non-proliferation and Security

March 12 - 15, 2018 Tokai, Japan N

D e —

DY EC-JRC A AT THIFERF D FHy "I — T 4>
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ATV AN —Tay

3 H 14 A OK) 1%, AHFZER3 21D 7= NUCEF, TRP IZRBW gk LB L O
FELUAN— Y ar EREIT ST,

NUCEF T, DT H:1 %5
LC DDA K Of PGA DOAfF 72 3 % 1t
HTU5, DDA ORIETIL, 7
PR & M A R T D M TR
Hgs o7 KON, En a2 HTe I
(R E S AU E T SO A T RS
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Workshop on Technological Development for Nuclear Non-proliferation and Security

1. Purpose of the workshop

The Japan Atomic Energy Agency (JAEA) has been conducting research and development
projects on technologies of special nuclear material detection and measurement for nuclear
safeguards and security. The activity is based on the Japan’s commitment at the 2010 Nuclear
Security Summit. Since then JAEA has successfully carried out the projects under the supports of
MEXT (the Ministry of Education, Culture, Sports, Science and Technology of Japan) under the
international collaboration with EC-JRC and US-DOE.

In March 2018, “Development of Active Neutron NDA Techniques” will be finishing the first
stage of basic development of four neutron interrogation techniques (i.e., differential die-away
analysis (DDA), neutron resonance transmission analysis (NRTA), prompt gamma-ray analysis
(PGA), and delayed gamma-ray analysis (DGA)). Measurement of samples with radioactivity is in
the scope of the next stage of the development. Reviews and evaluations of the outcomes are
required for going to the next stage of this development. Discussion with stakeholders and the other
specialists would be beneficial for the society waiting for new technologies. “Advanced Pu
Monitoring Technical Development” will be also finishing its modeling and measurement activities.
At that time, it would be worth summarizing the results and exchange information with stakeholders
regarding the safeguards and NMA applicability of this Pu measuring/monitoring effort. Stakeholder
feedback will be particularly important for any future implementation of this work.

We, therefore, jointly open the workshop on “technological development for nuclear security and
safeguards”.

Topics:

® Nondestructive assay/analysis (NDA)

Special nuclear material monitoring system

Simulation for detection and measurement relevant to nuclear security and safeguards

Facilities for nuclear security and safeguards development

Requirements of advanced technologies for future nuclear security and safeguards
development

2. Date/ Venue, etc

(1)Date: 12 (Monday) — 15 (Thursday), March, 2018

(2)Venue: JAEA, Tokai-mura Japan

(3)Organizer: Japan Atomic Energy Agency (http://www.jaea.go.jp/english/index.html)
EC-JRC, US-DOE (NNSA) ,Supported by the Ministry of Education, Culture, Sports,
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Science and Technology (MEXT) of Japan
(4)Language: English

3. Program
Day 1: (Monday, 12 March, 2018) |

Opening remakes

JAEA Y. Naoi (10) 10:00-10:10

Session 1-1: Opening session
JAEA M. Hori (20+10) 10:10-10:40
Overview of ISCN technological developments for nuclear security and safeguards
DOE/NNSA A. Dougan (20+10) 10:40-11:10
Development of technologies in US
EC-JRC P. Schillebeeckx (20+10) 11:10-11:40
Nuclear safeguards and security technologies at JRC
JAEA M. Seya (20+10) 11:40-12:10

Requirements of advanced technologies for future nuclear security and safeguards
development

Group photo
- lunch - (60) 12:15-13:15

Session 1-2: Feasibility study of Advanced Pu Monitoring Technology

JAEA H. Tomikawa (15+5) 13:15-13:35
Overview of Advanced Pu Monitoring Technology

JAEA T. Matsuki (20+10) 14:05-14:35
IC measurements of HALW for monitoring

JAEA M. Sekine (20+10) 14:35-15:05
Gamma ray measurements of HALW

- coffee break - (30) 15:05-15:30

JAEA M. Sekine (20+10) 15:30-16:00

Neutron measurement of HALW
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LANL A. LaFleur (20+10) 16:00-16:30
Simulation study for measurement of solution in HALW
JAEA H. Nakamura (20) 16:30-16:50
Summary of Feasibility study of Advanced Pu Monitoring Technical Development
Discussion on Feasibility study of Advanced Pu Monitoring Technology

(30) 16:50-17:20

Day 2: Tuesday, 13 March, 2018|

Session 2-1: Development of Active Neutron NDA

Overview, DDA (Differential Die-away analysis), PGA (Prompt gamma-ray Analysis)

JAEA Y. Toh (15+5) 9:00-9:20
Overview of “Development of active neutron NDA techniques”
JAEA A.Ohzu (20+10) 9:20-9:50
Development of the DDA measurement system (1)
- coffee break - (30) 9:50-10:20
JAEA M. Maeda (20+10) 10:20-10:50

Development of the DDA measurement system (I1)
JAEA K. Furutaka (20+10) 10:50-11:20
Development of the PGA measurement system
NRTA (Neutron Resonance Transmission Analysis)

EC-JRC P. Schillebeeckx (20+10) 11:20-11:50

The Neutron facilities and nuclear safeguards activities at JRC Geel
- lunch - (70) 11:50-13:00
EC-JRC P. Schillebeecx (20+10) 13:00-13:30
Neutron Resonance Transmission Analysis: principles and progress
JAEA H. Tsuchiya (20+10) 13:30-14:00
Development of the NRTA measurement system
- coffee break - (30) 14:00-14:30
DGA (Delayed Gamma-ray Analysis)
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JAEA M. Koizumi (20+10) 14:30-15:00
Development of DGA method
JAEA M. Seya (20+ 5) 15:00-15:25
Development of Cf-252 shuffler system for DGS at PERLA
JAEA F. Rossi (Video Conference) (20+10) 15:25-15:55
Measurement of DG spectrum with PUNITA
Design Study on Moderator of DGS-NDA
JAEA D.C. Rodriguez (Video Conference) (20+10) 15:55-16:25
Development of an Inverse Monte Carlo (IMC) Method for Analysis of DG Spectra
JRC and JAEA collaboration (K. Abbas, D.C. Rodriguez, F. Rossi,
T. Takahashi, B. Pedersen) (10) 16:25-16:35
Progress of DGA experiment at PERLA of EC-JRC
JAEA M. Koizumi (5) 16:35-16:40
Next stage of development of DGA method
Discussion on Development of Active Neutron NDA Technologies
(30) 16:40-17:10

Session 2-2: Feasibility study of Advanced Pu Monitoring Technology

JAEA D.C. Rodriguez (Video Conference) (20+10) 17:10-17:40
Concepts of a Gamma-Ray Pipe Monitoring System for a Reprocessing Plant

Closing remakes

JAEA Y. Naoi (5) 17:40-17:45

Day 3: Wednesday, 14 March, 2018|

Site tour
Move to NUCEF 9:00-9:30
Site tour of NUCEF (demonstration) 9:30-10:30
Whole Body Counter in 11:00-11:45
- lunch - (75) 11:45-13:00

Site tour of Tokai reprocessing plant (demonstration) 13:00-16:00
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Whole Body Counter out 16:00-16:45

Day 4: Thursday, 15 March, 201§

Time for evaluation (75) 9:00-10:15
- coffee break - (15) 10:15-10:30
Time to make presentation for evaluators (90) 10:30-12:00
- lunch - (60) 12:00-13:00

Reviewer’s session

Closed session for evaluation (60) 13:00-14:00
Comments from reviewers (60) 14:00-15:00
Discussion (30) 15:00-15:30

36



ftég 2 FRAmERE
1. Development of Active Neutron NDA Techniques
1.1 Overall Comments

*The “Development of Active Neutron NDA Techniques” included a summary culminating a
3-year effort collaborating with the JRC utilizing four different facilities in two countries. The
effort comprised of four separate R&D efforts: DDA, DGA, NRTA, and PGA for quantification
of SNM and other elements in the presence of high radioactive materials.

- Successful collaboration with JRC, industry and university

- Mentored young scientists

- Published results showing technical achievements

- Increased Technology Readiness Levels

- Use of simulations to drive the experimental work

1.2 Comments on each technological development

1) Differential Die Away (DDA)
- Advantage of technology
- Proven technique for detection and quantification in a calibrated system
- Measurement of 239PUeffective
- Technology Readiness Level (TRL) 5 (TRLIZOWTIL, & —T M)
Technological Achievement
- Demonstrated system using Fast Neutron Direct Interrogation for small samples in vials
and cans.
- Achieved successful measurement of 2 mg 2°Pu
- Evaluators viewed a successful demonstration of DDA method using safe operation of

neutron generator to measure 100 mg PuO2. Demonstration clearly showed enhanced fast neutron

die-away counts.
- Design optimized through Monte Carlo simulations
+Challenges
- Matrix effects affects the efficiency and calibration
- Measurement of unknowns
Must model from first principles
Possible nuclear data needs

*Next Steps
- Measure unknowns to bracket sample types
- Understand uncertainties and detection limits
- Study matrix effects
- Study advantage of fast systems versus thermal system for waste drums
- Publish results

2) Prompt Gamma Analysis (PGA)
- Advantage of technology
- Presence of key elements in sample
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Targeted N, As, P, Cl, S, B, Ti
*TRL 4
*Technological Achievement
- Demonstrated detection of key nuclides (N, As, P) in presence of background with
LaBrs and HPGe detectors
+Challenges
- Shielding of gamma detector
- Background minimization
- Next Steps
- Trade study of DD vs DT
- Try measuring gamma signatures with neutron pulse on and neutron pulse off to
reduce background

3) Delayed Gamma Spectroscopy (DGA)
- Advantage of technology
- A powerful technique to measure highly energetic gamma rays of U and Pu to
provide a ratio of fissile isotopes

- Bulk measurement
- Energy range of interest (3-7 MeV) has few interferences when Neutron

interrogation energy is > 10 MeV
‘TRL 4
Technological Achievement
- Demonstrated measurement using both DT and Cf shuffler system
- Inverse Monte Carlo approach used to better understand spectra and to determine
measurement and delay and irradiation time sequence
- Designed compact system and demonstrated at JRC Ispra

+ Challenges
- Matrix effects

For security — hydrogenous cargo, inorganic metallic cargo
- Nuclear data (fission yields as a function of neutron energy)

*Next Steps

- Measure higher activity sources

- Identify SWaP, neutron energy and flux requirements for accelerator

- Sensitivity study of nuclear data needs and discrepancies

-Focus on a few well designed experiments to prove time study, nuclear data needs, and
accelerator requirements

- Standard items for calibration

- Continue inverse Monte Carlo analysis

4) Neutron Resonance Transmission Analysis (NRTA)
- Advantage of technology
- Highly accurate, unique method without calibration
- No sample preparation/chemistry (if sample thickness optimized)
- Goal is measurement of melted fuel with Pu and U content < 2% accuracy
-TRL 4-5
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*Technological Achievement

- Demonstration of Pu and U samples

- Demonstration of inhomogeneous sample on simulated fuel pellet, achieved < 2%

accuracy

- Demonstration of compact NRTA at Kyoto University
+Challenges

- Improved nuclear data if more accuracy is required

- Measurement of spent fuel pellet at JRC

- Identify suitable small affordable accelerator

- Thickness of samples

- Sensitive to moderating elements, e.g. liquid samples

*Next Steps
- NRTA measurement with a DT source
- More work on potential matrix effects
- Measure full range of samples wanted, known and unknown samples
- Compare to DA
- Identify SWaP requirements for accelerator and specify suitable range of candidates
- Identify nuclear data needs, sensitivity study

5) Heavily Shielded Glove Box (HSGB): DDA+DGA
- Advantage of technology
- To reduce number of samples that go to destructive analysis for HKED samples
-TRL2
*Technological Achievement
- Conceptual design of DDA was demonstrated
- DGS measurements showed sensitivity to uranium
+Challenges
- To meet the accuracy of DA
- Operational concept
- Next Steps
- Measure on a liquid HKED sample
- Demonstrate concept of adding DGS to DDA
6) All in One System
- Advantage of technology
- Provides better characterization of an unknown sample
- Can be used for training and further R&D
-TRL2
*Technological Achievement
- Accomplished preliminary design demonstrating individual components
+Challenges
- Combining instruments without compromising individual performances
- Unknown sample with unknown moderator/matrix
- Multiple neutron energies, thermal and fast, for optimal detection
- Real time analysis
- Nuclear data

39



*Next Steps
- Consider passive measurement and radiography first?
- Define sample requirements
- Development of standards
- Overall design may be able to leverage component designs
- Is this a fixed or mobile installation?
- Modeling of full system, develop inverse solution capabilities with uncertainties
- Sensitivity study of needs for nuclear data

1.3 Summary
+This is a very difficult problem to detect SNM and characterize known and unknown
objects for safeguards and security

- Objectives of 3 year project were demonstrated for all independent technologies
- More work is needed to achieve these goals

- Long term goal was split into many achievable components
- Leveraged knowledge for safeguards and security
- Combined system balanced with performance needed for each application

- Specific application studies will help to refine methodologies
- Optimize each system to the mission
- Sample size, measurement time, concept of operations, uncertainty quantification,
target values, SWaP (size, weight and power) of neutron generator, cost, etc.

-One key uncertainty in methodologies is general lack of data or uncertainty of nuclear data
- Important if absolute measurements required
- Sensitivity studies may be needed

2. Feasibility study of Advanced Pu Monitoring Technology

Investigate and demonstrate technologies to monitor high level active waste (HLAW) in a
reprocessing plant using tanks at Tokai Reprocessing Plant (TRP) as part of an International
collaboration between JAEA and US laboratories (LANL, LLNL)
1) Gamma dose rate measurements with IC
Gamma dose rate dependence as function of position along guide rails (vertical)
+ Achievement
- Measurement results detect pulsation and precipitation/movement of sludge
- Fingerprinting of the tank content: monitor of tank status in terms of
gamma-radiation
- Experimental results confirm MCNP modelling results
- Potential use for safeguards and safety applications
= Objectives partly achieved
- Technology Readiness Level (TRL) 6+
+Next steps and challenges
- Use modelling capabilities combined with DA to verify sludge
behaviour/characteristics
- Demonstrate on HALW with increased Pu-content
- Disseminate results to get feedback for its potential

2) Gamma-ray measurements with GAGG
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Gamma-ray spectrum measurements inside the shielding wall
+ Achievement
- Successful design/implementation of GAGG spectrometer coupled to a digitizer with
FPGA capabilities
- Measurement results can be used to identify presence of ***Eu in the tank
= Objectives partly achieved: problems with (scattering) background
*Next steps and challenges
- Use modelling capabilities to verify impact of gamma-scattering in the tank and
shielding wall
- Examine use of other detectors (e.g. CdZnTI)
- Examine use of pin-hole collimation
- Investigate possibility to use gamma-ray spectroscopy to study sludge content in
tank
- Disseminate results to get feedback for its potential

3) Neutron measurements with °B-lined counter

Neutron emission rate dependence as function position along guide rails (vertical) for different
tanks
+ Achievement
- Successful design/implementation of neutron measurements to map the neutron
emission rate of the tank mainly originating from 2*Cm(sf)
- Successful safe demonstration of measurement system at TRP (including camera)
- Experimental results confirm difference in tank neutron emission rate, confirmed by
depletion code calculations
- Experimental results confirm MCNP modelling results (detailed geometry required)
= Objectives achieved

+ Next steps and challenges

- Improve efficiency of neutron detector: e.g. *He proportional counter

- Verify robustness of 1°B against high dose rate

- Observable is neutron emission from 2*4Cm: how to link it to Pu-content?
- Disseminate results to get feedback for its potential

4) Monitoring of solutions in pipes
Gamma-ray spectroscopy at Pu-conversion development facility (PCDF) on low activity
solutions in pipes
+ Achievement
- Confirm presence/movements and characteristics of solution in pipes
- Results published in refereed journal (JNST)
= Objectives achieved
*Next steps and challenges
- Investigate capabilities (robustness of detector) on high activity solutions
Technology Readiness Level:
TRL 1 : Basic principles observed
TRL 2 : Technology concept formulated
TRL 3 : Experimental proof of concept
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TRL 4 : Technology validated in lab
TRL 5 : Technology validated in relevant environment (industrially relevant environment in
the case of key enabling technologies)

TRL 6 : Technology demonstrated in relevant environment (industrially relevant environment
in the case of key enabling technologies)

TRL 7 : System prototype demonstration in operational environment
TRL 8 : System complete and qualified

TRL 9 : Actual system proven in operational environment (competitive
manufacturing in the case of key enabling technologies; or in space)

( https://ec.europa.eu/research/participants/data/ref/h2020/wp/2014_2015/annexes/h2020-wp1415-
annex-g-trl_en.pdf Z[8)
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