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JNC TJ1400 2003-004

October, 2003

The Peaceful Use of Plutonium and Nuclear Non-Proliferation

(Document Prepared by Other Organization, Based on the Contract)

Nuclear Non-Proliferation Study Group
Abstract

Japan Nuclear Cycle Development Institute had sponcered Nuclear Non-Proliferation Study Group
since November, 2000 through March, 2003.

This group discussed on “The Peaceful Use of Plutonium in 21th. Centrury, The problems and the
measures’. Each member of the group wrote his/her chapter based on the discussions and his/her own
study results. This report assembled them.

Therefore, the details of each chapter were not negotiated and this report was not representative of
JNC’s policy.

In addition, it should be taken notice that this report was written before the current DPRK’s nuclear

problem was rosen up.

This report was written by the members of Nuclear Non-Proliferation Study Group at the request of
Japan Nuclear Fuel Cycle Development Institute (JNC), based on the discussion of the group.
JNC Liaison: Nuclear Non-Proliferation and Safeguards Group, International Coorporation and

Nuclear Material Management Division
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RS OBBE TV =T AERFIFR TN b= AR C, FAER S =
AERRT D, BB, RUEMRT, HHA (BREH) 7V b =7 A (commercial plutonium)
thnbndZEvbh b,

2) Fv =0 Lo ER

1944 T, v oy drdude s MIEDLLIRIFERFIC, BRI T LA —F—
DFHET NV =0 ARFFGLIAENTZ, FD%, Hanford @ B JFL 747 CAEME S 7z 6kg i#
DF b= L5, 1945 4 7 16 B2, v o X VEHEO—BRE LCEBS N
Trinity BERIZAWVSIL, ABWIOEREBRICKT) Lz, £OWIZ, kg #BO 7L K
S ARHNSNTZOR, 194548 B 9 A DRI~ FEEEBE T Th o7, 85 kit
RRKEOEI Y, ZhETIZ, BFREICEoTH 1200 hrOF AL b= AREFEIN
T&7, ZDHIHK260 hrBNEEHR TNV F=T A TH D, 1950 4805 1960 {81
2T, BBBARICEBNTEL, WL TAEDO TV b= ATIRE « BIRFFROZER
71 (10~20 F 2 b ofk) 2 EHRT 2B IR bilz, BETHE, KEOLHER
IR WL N D BRIV =T A ERIT 2~4kg TH D E Wb T35,

1999 FERERIC RS DR OV b =0 AEE R 4-1-1 IR T,

bbb, TORET, TR TL = AT 260 FUOREELEDITTH Y . B
ICEHBEOBEBICHE T 5 L 6 HRUEREREL VD Z L1k d, KkuBdEARmick
SEEHDOHNBIZ 23> TWAEAS OEBE T TlE, B8R 7V =0 LAN45%IE2 5 R L
RV EFoThH IR, RERT V=0 sk, HRSEOREBEREFFEOERIC & b
2o, AR LEIMEMCH D, BAERAT L = A, BE. EREAMSREHCES
DI CHET D0, TR 200 b @B sz L h=v L LTHEET D, ZH
BTV A AT T o MIBWTHBES L, BORTFICBWTEMRT A Z L 274
FELTWD, BFERLETT o NEprAEdT5ET, E, 770 %, a7, 4K,
HADS HETH 5,

-73-



WAFE TN b= ERRA & BRI

BTN b= A B N = L
T LT 0 6t
AL — 0 23 - 31 t
TN 0 0.6 t
W 7.6 t 98.4 t (9 By PuidAI 51 t)
H [E] 1.7—2.8 t 1.2 t
75 R 6—7 t 151—205 t (9 H4yHfE Puldky 70 t)
KA 0 75—105 t (9 HAYHE Pu i3k 17 t)
AR 150—250 kg 6t (HBLEEPuIXL t BLT)
A AT T 300—500 kg 0
HA 0 119—262 t (9 BB Pu bdf 21 t)
HWTRE 2—3 tak 0
b ERkE 25—35 kg 0
INERH 0 0.5t (9 B5HEPuILO)
=R 140—162 t 65 t (5 HAYEEPu i3 30 )
KE 85 t 257.2 t (D BAyEEPuid 14.5 t)
& 242.3 - 267.4 t 802.4 - 1037.4 t (5yHEPu: %9203.5 t)
x  REMBR TV P =T L ERBORIFR TNV P =T LAEHDEL LD,
s ZHUE FBR OMIRICHET 5 50T, ARREMCHESNIREBOTHY | KLl
Fe~D4YHEIX DOE DOFEY & DI B D,

% 4-1-1 1999 fEREAIC BLBED bR IROF L b= AR

(3) Rk TN b= SO EANE

BRIV =0 L&A TRBHEZ ST 5 2 & BARENED, Z ORI
AEZIFF-XY LTS, £F, BRIV E=v szt BT, I ERHICE
SBIHEBRIEEE 2 U, (TS 0OIBREER T 5 &) 2EE A2 ET 2 2 LIERET
bD, T, KED 1962 FEIIT o TR TV b= M Lo TG U85
EEOFERIC LS THLEMTOENTNAEENIDOBSHOFEHBE L THD, L, &
DX HREBNEEFREMOILIE L LTHYRERE LD MR & AE 5720 ot
BEABHTANEIDNZHOWVTIE, BT LHEMFEORMR—EHL TWD LTV 2R,
FThbb, FORMEE L TOERREE, BB RN 0HR2 LT, BEENH D WIE
BIBREL A D BRI S 5,

SFY | TRV =T ML DR A IS LTS LEMRT 2 Z &R
EThHANEVZIT AERETORYFVOEEL &, TXHN -7 b DODORLIFEMERE (—
fplo . RRRMERRIT. RV RS U AL OB LD B, BRBRLARWVWEWI A
BbdHD) MMENZ &, ZLTREBZEOBRINVENZ LR ENPLEZ T, BRTHEHR
W, TelLA, TSRS v AREEL, TR AV TKBEHEEZIET 2 FELES
FH, B L EVIHELS . BBE L TCOMRELENE IR TS, EEE, BEREORERE
FIRVIEBEBNITHRE T A L9512, BRIV =T Ao THEREZEEL, 21
ho TEBEAEICALTRY & LT 2EIXFELRY,

i OREE IR VIR D & O OB HENI9T44EIA R TR o7,

A2 R, ZOFEICRYIOIBERERZ Ehi L7-MN, ZTOBRICHAWEZT V=7 AT,
Ay R HFE A LT BEAKRERIFCIRISZ AWTRIE L2 & STV b,2ED
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BAT TN b= LPRIAA & EEER AR

RAEMOERFD, BERORBHUESICHRAINZOTHD, 202 & #30Ic, 1977
AL, KEO D — 2 —KFEHEB, TV b= AORAFAZMRICEIEL LS 245
BEICEOVHLTEE, WhWAHEI—F—F7 N ThHD, T7bb, b bH¥EM
FIH BRIDIR TR AT, BERSBREICIRH Sz 2 Lo, B oG4 <
L7iebiTTh s,

KENE, ZORELE, R 7 y ¥ 2 BHET ORT T FAX—BEIRIZEBW T, E:EFH
JRAF4F O 3 AR OB OM 2 BB 2 2 & 2 AR 5 £ T, Hliitidic
oo T, IV b=y LORAFIABRIEOSHEZBRF L TE -, ZORIZ, f:}:iﬁ%ﬁﬁ
WMDTN =0 N ThiL, ZEBOEANAETHY, HDHWIET L F =7 DA
MR DG THI, IO RREREEE D D &0 D Fad e XL, O ERE RO &
EBIZ, MBI INTERLEVWHIBERNE RN DD, 2F 0., ZoMEor.,
=2 =PRI M) UEBEEOERE SO, KEDOT )V = ABURRE LN TE b
ThHD, TOPT, TNEXZ DL, BI%, Z L CENE2HIZIED HHF%EE . B,

HRARBRIESENRE > TE D ThH D, Zhut, ‘K7/Vv b=y A¥mFI AL
EHLTELERZRNWTHA D,

DL BERESHEIZEWZ ) AT, BFFR7V = WA@*ﬁlfQ SR IZ DUV
TOUTCEmT D ANTHITT D DI, Lovins 28 Nature 28IZHBFE L7230 CTh 3,
BN D & S, ﬁ#o%f%ft;7~ﬁﬂ% WEELET, TRV b= A
DR ICEHEAMEICE U CHRERRFANERE SN /-0, ZomXB R TRV LA
oY S

(a) Lovins OFaEE

1980 ££iZ. Amory Lovins 7)3‘%3[—%%"% i Nature (2% U725 3C5C, Wid, RAEH
T b= AOBEESISAMEICE LTI, RIS,

O FFFERINVE=TAOFNREEHR T = AE 0 T FPIzfE
ZHED R,

@ JFFFHRT IV =0 ARG OB O RIBEE S IRET LS,

@ L2 EBITHRIILIZELTH, BIBHREMNMES . ARER LB % E
IS AP G AN

@ EBEROBIBS) (vield) OFHEMNHEE L,

Ziml e UC, AL S ET H2HEMNH D23, T HIXHENZH AR TIC
BOTHFETHD, LOLRBL, WFLb—KiaTh Y | FFHICHT DK%
EDHTEIIFRETH D, Lo T, BBHWREMZEET 2720 0OME TR0 &k
NTWB, DEY | Lovins i, BRI SNTC, BFFHR 7V b= L0 L
HEHFREMEZ BEEL TV D,

(b) 1997 £ Y IF D DOE > R fi
7V b UBMET T 1997 4 1 AICHUT & 72 DOE L AR— b “Nonproliferation and

Arms Control Assessment of Weapons—Usable Fissile Material Storage and Excess
Plutonium Disposition Alternatives” T, \Wh¥2 5 7V b =0 AFENARDE A
bETHoTH, ENOLZHVWTEESREZMETHZ LEFRETH DI EENE> T
Dt TZIZL, ZO VR~ b ORNEPRE SN2 L, DOE 23 NERT 'm =7 hZ
Lo, FHRF ONIFER R HET S LRI CH D, B4 O NERI TIET LV b=7 A
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waw N b= SRR & EEERA R

OFIR L HEIFZ AN TWD DT, ZOYEEORMEZ O HOIEPRBVENH D, L
LR, ZOBEIL, 1980 EDLEDO I —F— 7 R U ORNIZIE I bDOTH
V. HIETHZFORAULDOE RNEICAE TWARIIEE T ERNH 5, Thidk, ¥
R T F—ADA NS —HERI BB TN D, PLTFICAR VAR — bbb DOEE Z it A
FTAN, FTTRERAFT—Z L LT, TPFE4-1-2(2, 2RI L 2 K8 REN RO K
ME R~

[EIVALN R OB RE & B R RPET P SRR
(4F) (kg, o fH*) (f/g-sec) (W/kg)
Pa-231 32800 162 nil 1.3
Th-232 14. 1x10° o nil nil
U-233 159000 16.4 1. 23x10°® 0. 281
U-235 700x10° 47.9 0. 364x107° 6x107°
U-238 4, 5x10° oo 0.11x1073 8x107
Np—237 2, 1x10° 59 0.139%107® 0.021
Pu-238 87.7 10 2.6x10° 560
Pu-239 24100 10.2 22x107* 1.9
Pu-240 6560 36. 8 1. 03x10° 6.8
Pu-241 14.7 12.9 49%107* 6.4
 Pu-242 376000 89 1. 7x10° 0.1
Am—241 433 57 1.54 114
Am-243 7380 155 0.9 6.4
Cm-244 18.1 28 11x10° . 2. 8x10?
Cm—245 8500 13 147 5.7
Cm—246 4700 84 9x10° 10
Bk~247 1400 10 nil 36
Cf-251 898 9 nil 56

¥ BTN =LA (FAVTTL) K, offl SHABH D, BIEOHBENERIINS

VW, EAS, 5 HEO Pu-239 OEOERFEEIIH 16 ke TH 5.

% 4-1-2 SEMEERIC b B R AERIRLA D LR Kt

(by J. C. Mark, Sci. and Global Security, 4, (1993)iZ TOPS*DEHED T —F F—T NEk a4 NV LT,)

BEBERIEIC L - & bl L= 70 b= ARNIEE, 70 b= 5-239 (Pu-239)
THo, BEIIHDHY T -238U-238) I FETF A RIS TEETE D, OO
T = AR RS AWIT A Y T AV T RGEZET 512, W< oh
DOREERFES

O HEbLETEAAE. Pu-240 13, BREBEORENEL . ZOBETICEZEOH
YT Ry 7 750 FORELREED, ZO7H, KIZ Pu—240 2 VT
maEGE L e LT, BERBIC L 2E0HENE L, EBRROBESR
B ERRIII KD 0+ 7B R 2 RETE RV ATREES BV, BT,
AR & = 7 WO IRBE COR/ME R E &L, 36.8kg L& TWnd, Z
i, [ U< BOKEED Pu-239 DEFFVEETH 5 10kg IZHATRE,

@ Pu-238 IF. A 87. 7T 4 (Pu-239: 24100 4F) & WYL . Z D7
WCHERICRAENRE <, B HIZL Y,
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F4¥ b=y LERIRAH & ERE RS

® T AU T L-241 (Am-241, H/DERSVEE - 5Tke, AR : 433 )1k, Bl
JIDIEFITHR y BARAET D7 BERHIIE R 1O L TERagE<
BERWND I LI D, .

PLEAS, EFEODOE LR— MIBITAERTHH2, ZOBRKRIITDRLE b T
TW5, 20, BEWME L LTL, 7TAV YU ALD BT LARTSF = 0N
M, HERMEREWE RS Tn 5, 1999 4 11 AiZ{Thivz IARA REIZHB W T, B
LRRAEZEDZAEL LT,

- TAVYU L FEREOIER) A3 EERD,

- XFF=vs HENL2BEES LOSHEEENCE L T, BRSO NEERELEZ
Do

DEY RTF U LEIEOWMO PG SITESR, KT F ) —_"—2ATEdH Db
DO, ZFDOWNERFET DT LITR>TVD,

() £&8

— %Iz, MEEOEV Pu-239 2B 575101k, EREFRER T4E T U-238 MRS L. B
DHIL, AR U7z Pu-239 #5BEd D52 ERET LW, BECHARTFERE H> TH
520, BEEIF LN TREREIBE L, BEE2Ho Lo R&EWIr b=y rnk
B - EEBP RN, EREEE ERANEY, ThRbL, BEEE, @R, R
#I72 Pu-239 ORIXE L BR8N (BRI YY) ORAEEZWMTERN,

Fo, SO TIFENGE LN DLk, BEHL, RFFEHROWTOT L h=
LERANTH, BREZHET A2 LEFRETH D, T70bh, HEiRihEoslan
b, BIEWNBRERWEIEZZET S L, BMED Pu-238 ZHWALERH B, 205
HITIE, BRENL < BEEREL D ICRER OB DICHEEE L b5 L, AR
B BENE LD TREVDO TEESE L L TOREN & FEhMHE 2 R < FTREMER &,

B2, WL OPOEEIZE Y, JRAFEHRINV b= A& FEEE U Ok 2 i
TAHDIF, BRIV U LFFEEETAEALD G, X0 FEMALD D,

O  #AR U AOFRFEH T, FHEFO VR E R Y v — 8 LT, 185
B ERKIZT DI, o r 4 I 07 CUOVADABREE L) T
SEEM AT AL YOI ERTWSE, Z0EDIZ, /AT u—Va v
) Kb d FR TR, PV b= L0558 L | BEBRRICEER
HRR L FWRDB OO X 212D, BlZIE, Pu-240 BAT D L ZDAREESH
W TRET DNy I 7T FHRMTIZEY, sl ¥ A I TR
IH—TPTBERELL B, DED ., BERIRREL I ERT B DL
2. BEORBETL, TRICE > THRIHEN DB AL X —I2 k- T, 1B
NaNOBE « ENIRHNR > T LEVRARDRETERNPE -~ TLE D,
DX b HEORFKEL . TRAER (pre—initiation)” &5, Pu-240
Y. BEESEBENRREODEMEOEENEWI NV =0 AT, Z0kD
e RIBROBEENELS RDHDOTHD, £o, ALNIRBBR CME, ME
IR TER T 5,

@ Lol HICZOEIITRBIZEBLIEE LTS, WhWDIRE - RIRFFELD
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Faw b=y SRR & R EE

HE— AR RO L D REELEEOLOTEH, I~k M ORUIIEEE
ErsLE20NTWDH, ZOBREOERNEZ, 7 fizzle yield” 3&11 5,
Fizzle yield FREE TH - Th, T OWIEFLIIX, KEBEDT —AD¥FRE 3 53D
1 BECERSE RELONTRBY, ZOHEE - RAT+HSRERRDLE
25, DEV, BOWMOBEH LV, bV, EIEERICERELS 2
559 RN ENIZERBALTHWE Y &, ZOREOERINTIERLTED
E ) EEN, BFHARRFHIIE SV T TSN TWA Z E LB ETHMNEN
H59,

® WIT. Pu-238 & Pu-240 ZH YV OB T 2 RBADOHETH L8, Th
Hlost L TIER RN TTIC RO o T g, Lo T, FBEOR-E
DHENE, BRBEEDH VYT T a TARI =T THoTh, £
NEEART B 72O OEH AN— RAEE< R E ST 5,

@ 7L, BEESZCIVERVBRVGOREES, REBRROMEZR, Zhiix
Bcd B, Lo T Pu-238 R0 Pu-240 72 F, BRESHENE L, »OFE
BEORXWRESLERIL, RBEABME L LTOBMONERNENZ S, 20T
HoT, ZHHRENEEREIEPBO TRWE 227V =y AZid, X
0D ABH L BRI EER S D LT HER L H 5,

U LETRTEXZXDIT, fizzle vield BEOLOTILETDRBIX, 2P OF
MBEALTOE DD, HD VIR S HiffRES b H D b0, BFER L
HoHEMfizE~TLTH, BFFEHIV b=U A%2FH LT, P iEmiETdH
HENWZAHLEHIThHD, ZOEBEIL. 1997 £D DOE LiR— b A7 59, J. Carson
Mark (LANL) ®Ea3C=° Matthew Bunn (Harvard Univ.)%iZ b @325 & ZATH D,

J. Carson Mark IZ ZaUiE,

o TRV =0 5L, TORF LD LT, BENICBRENE TH
Do

o bol LEEMEEORTRMERET ZRORNEE S I2RBW T, ZOREE T
T = DMET ADEIR TN b= DT 50T, SN aERT R,

o TR TN =0 BEBYHRD BROBEIUC L 2 EEOREL, Kdsfhk 7V b
= LERIBELV bRESRDB, B RERRNEETE R,

o DBEESN = AobrE, RBERICHT AEREREOLEWEIT, T To S -
FOF b= KR LT, KEBIZEHFELY,

Mark OFRIZHERZITANSNE ., F 4 HHOFRE, CPBRELE ZARD
Do FEEICIE. BT, Pu-238 DORIGEEIED 80% % B2 DAL, Z 0 Karirim
PEIZEE PR TX A L) DR, FIFD TAEA RE LM CH Y . ZHUidsx
EREAEEGREL TS EITEETH D,

Plbagewd e, ROIIITVAD,

Ty aBHET T, MFAERMMBEO S LR 5HENRR S, BAEOBEM I b
REZA->TETWD, DL I RESOEREES D L. FFED DOE O RIER &1
HABHRTREDOLDD S LIV, LA LA S, DOE % L CELEGE I B R
B LD, 3B h 2 b OomE Il TN b= AORARMAEZ R & T 5B AT
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B4 TN b=ULPRAA L EEEAME

R\ HDIEHEETHD,

F7m, B AT T AD Theoretical Division DFTE (Director) &< &b/~ ]
Carson Mark OFm3Ci, fizzle yield D2 LHE LT, RFEFEkOI LV h=D
LOEFEMERER . BR300 BIREICHBI L T 5, Mark (3, 1946 44 IE0 5
2 AT T EF AZBWT, Edward Teller, J. von Neumann, Stanislav Ulam {545
ﬁ%m@@%wﬁ%%mﬁﬁbt%@iﬁ%ak%ﬁ*@%%@%%mﬁﬁbfw

o WOFRIZIX, BTFHR TNV =0 AOBENED L S bDTH-TH, D
75‘— i AT REME OB DILR— 9 2 70 & — BRI 2 &5 b & 505, H3Z DN
ERFICOE Y RKEOEESBBORICEE N 2 KIF L TE 0L, BEcEvo T
IXRNTED D Dy, Tz, 1977 FIZFIR S, 1962 EDFTFHFHRDO TV b= L%
AW IBREROER O EEL L TOEAEZELTWVDY,

TN =T MIRFFRTH o THORIBORBHI 2V | BIEROBRER &
WHOHIEEXZER (FvIX—) DA INTWHEEE DD, WEEIMEKHEED
FoEENZWERDD, LA, LEROMBEBRAL L NICHEELZR LD 2T,
TN b= AEFIRAOER L RTFER TV =T Ao IR E Lt 57
DOFEAMTORAREZHEMET D Z L3, —ROBMFEREET S 5 X CEEIZRD DT
IRNTED DD,

Bill Gertz {2 %, July 9, 1999 3%1T Washington Times #k, ¥ —Z OHFFILDOE & X T 5,

Amory B. Lovins, “Nuclear weapons and power—-reactor plutonium,” Nature, 28 Feb. 1980, pp. 817-823. %
#H1X. Rocky Mountain Institute FfE (REEIR).
Ref. http://www. rmi. org/sitepages/pid305. php

“Nonproliferation and Arms Control Assessment of Weapons-Usable Fissile Material Storage and Excess
Plutonium Disposition Alternatives’ J ¥, Z i, Task Force on the Nonproliferation and Arms Control
Tmplications of Fissile Materials Disposition Alternatives ™ Final report T Y, Task force 0 X L/ 3—X,
Allen L. Sessoms, Chair; Myron Kratzer, Leon Lederman, Alexander MacLachlan, Marvin Miller, Wolfgang Panofsky,
John Taylor, Frank von Hippel fti,

Z DU L HITIE, %%Fﬁ%ﬁrb%é FEBE, Pu-238 1L E D ZNEAMTEZ D, %é*h§$f%b\®r Pu-238 DE|
ANKREVL D RELEFEROBRE . BBV BERD THRETH Y, %mﬁi@&hk&w OB LY | Pu-238
@ﬁ&@m&%éﬁw%%ﬁié%énm\%E%Eﬁﬁ%éné(mmmwwswéh

http://nuclear. gov/nerac/Final TOPSRpt. pdf

BREEORT, A0 DERLNSHET GMEPHEFIR) 274 L, P00 AR EORREN. PEBEMLEARIC
FVBTOLOEARET DI LEV), X I HORFTH, —BEARERE WL, 2 I bEHREO T
BELIDOT, TAEERE U CESHRISHIAE DFREMENH 5. BREDRT. BFHE (M2 ok
ST, ERMIZRZ D, DED, Wolt Z 3 0IFEIICFRITE R, Lo T, BREDREORE VIR,
& DT B OBHE 25, (cef. LIETIH [RFEH~ T 00 LEES~] SERET A=y 7 R

" p.388(1996))

ibid, X, R. Serberm “7he Los Alamos Primer,” University of California Press (1992)

fizzle LIFTMBEHLANR Y 2N v a VEFENTTRET 54 AT ThdD, K EHEICFERREERIL, ref. J.
Carson Mark, “Explosive properties of reactor-grade plutonium ” Sci. and Global Security, 4, 1993, pp
111 - 128

M. Bunn, ‘Enabling a significant future for nuclear power: Avoiding catastrophes, developing new technologies,
democratizing decisions — and staying away from separated plutonium’ Proc. of Global-1999, 1999
Richard Rhodes, “7he Making of the Atomic Bomb,” Simon and Schuster (1988)

Additional information related to a 1962 underground nuclear test at the Nevada Test Site that used
reactor—grade plutonium in the nuclear explosive

(http://www. osti. gov/himl/osti/opennet/document/press/pc29. html)

1962 22U 7 LM OBRES CERM INTZBFFEH TN b =0 5% V7 BREERICEIY S DOE 2 HE S -
TIFEHR: ¢ EHBH/RTA F=U AOBDVIZFETIFER T L =0 b & AV EIBRRERS 1962 FIZEMm S, K
fizkkbol, ¢ BEOBBZ20 X b UTTCholk,

ZOERIT, BYERSN PO RN ERBRHE L LTRHWEBED 7 =YY T 4 — BT AR EHER A 1ES
THEDILERENTZHDTHB,
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HAE T b=y LFRFA & HEE AR

WOt WEFHICE AN Y 4% [EBEEA]

RN ER Y, BRIV =0 AOEESRER L, TNICELEINS TV A3
BELZATE LThH, BEMABEREOBIRIE L LTEE-LAEETRY, TD X
E 2 TIZIFFEWV R, IS 21X, ZOEERHITENRMICITFTRETH D05, £
A ERBTRY, BB TRNEWVWIERICIE 3 SOa T 7 A MREEND, Ot
FIFRTN P = 2 EEEBOFEE LTAFLTH ZORBETRIZE R IKFY X
7 (EEZEOFILL R E) BREV, QEBRICTE H) o B OMERE ORI E - X
HENRE L, Tabh, WEFESEE LY, OFFARKIC, & A BBICHIILIZE L
T, BIBREACEL 2]ETERY, Wb “fizzleyield” REDES) LA FiH
TERWAREERKE WV, Zhb, O~@% & 2L, BEoYRBUaEHl 2 M ERTH
iE, BFEHRIL R =0 el m e L ainflg ko b, Bal IV b =0 L
ELTEENEDLABRSTHA ), THIE, BIZIE A ¥ ROEFIINRLTND, BHED
BB A RG-S 5 B CTHNIE, ERRH B ORI 2 AW T, BREBEEMEV D HIZH
DL, BEKEIL F=yar il - SET L0 TS, bodb, BRELLT
BT EOBRAE -8 57201003, HOREOROEESEZRE - BEHIT2L LbIC. £
ONEEENEEICR > TL 5, EA0RETH & WEHERFEFHR S MLEITR D, 25,
YT a FAR I N =TI BIFEFIFR T =0 LD TR O ATREMEIC DWW
BIETHULNAN, Dl &b, b7 va P/ N—RNRAIFLERTE DL LT
Z 212N, Lo TEOEEIE, BERiEAEDE ORBCE@MAN BB - TL
Do

Wb B TRV b =T A LRI EEEFER O TV b = DA T T
RN D Pu-239 EFEAITE < Pu-240 OEAFIEIINSVOTHET DRERD D,

Fim . ERICE, HAERPOPRDIFEEADCTCOEERERAET DOV BELE
FLET e, PV h=va kb, &iEfEY 7 (High Enriched Uranium: HEU) %
AW, Ho 47 (gun type) *OREBMOBEICED EEXOND, T ¥ A T DORIE
WL, T b= ARIOAE AR BRI K D TEHE (implosion) ] DEREIC
B RHEZNELTHDICHRT, FLLL B EEE2 b2, £DOZ &, LR
IRWCHh D “Little Boy” 25, FRTORER LICEM CHEHA SN/ Z &0, 1980 FRIC
Bi7 70 HM “Little Boy” \CHBICHEEI LY T U ABIRRABR L T2 Ehb b
APIVEIIL D, HEU & AW T=85A O8O R/ NERE B3 50kg &K&W (AR RS
REEFETIE, BBRAEEITREDICRD) OTHHHS, BEEITHEL KL (6X107°
W/kg)., BREESFULATHETFRAK LDV L (0.364X107° f#E/g-sec) . FHHITE
W (TEF), ThDEME, Pu-239 12T, MILTETORY H B 2 RN T
Bz, DF 0 | BB RED BENIZIX, 7V b =T A KD b HEU OF FHREA =
1o holt, ML TV ENERNRRKETES, /27200, HEU Z A
FT 2100, ~EREOEFERRALETH Y WE LR L O ¥R ERH
KR —DOKEBRREECIIH D, LLARBL, iR+ X912, 4 77 OF AL
BHEDHIC R BN D X DI BUAMIZREE DRI T TH - THIHARERFIEIL X - T,
T OB T LBEBARARETHA Z L EFEETRETHD,

AEITRE, —RIIC, RO RSB b 2 HiTREE O RIE 2 i D,
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FA4m TV b= NFERR L EEEARE

—RRENCE T, Bk oESEIRRE (TRL T, RICOEELRENEET 2L E2L
NTELLO) ORGEZFHITT L, Flo, BERGREIZEDS /7 vy [l VE
RAFWMBIT (IT) &Ry PV —I OFRZBIZL - T, HEBXTESIEHE LWL,

(1) Hhly & Bk o Bk

T T UERECHARR S, LD REHIRORBEL, FE LD EECERY
DTN, BERGBEZIEKR L L D & T 5EIHb > T, ZadioFE% BHl
TRIET D Z EEBIRTE 220, LENR-T, L0 birmiltEEn 2Tk, BILEE
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BEARYEB O 1= > DBEREDAER D H1-010, ZHETIC S, WL OO 5 &
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PR (extrinsic attributes) #[AIBRZEEAHOMERIZL TN D & Z AL, — DD
Enb5D,

T, TOPS DX AT 7 3—A %, EILEERYUIE O E &l 2 — NTE#R L TV 5205,
TRETOLE A, FOFERIELRLTWRY, 5%, AEOH DI HFEMPELIN DD
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BT EoE Z & LRI EEHERN RS ATEREZ R QO udn 513 8| Rtk
RS Eh T B AgEMEIE R X < 2%, BAH & EEMAORBIMA &I W,
SF Y BAE—FEOHEN (ambivalence) BEWIZE, DV RAZ7EIREL 2D,

@migett : BA-FHAMAEO LV EVHBELZ o THT S 6IZZEDR DK

DA EZIZWEE, ZOEMBAKTEEHEZ /26T U X7 IFRED,

RYPEHLITHR (nonproliferation measures) I3, F?%¢E+ﬁﬂ££ﬂ? INTHERR . BT
fir. e LEGE L CW D, FEifiid, MMEECFRIC ﬁﬁf&ot@&éwiﬁ*
Thol- 05, YU A7 2 6 3THROFI, %E%E WCETHZEDOTEXHH
LWAHTEHICH 2, ZRITKDZ T4 5V T TRETE 2,

@ARYEE T B e RIS EIC 0 UM B E 2 A4 T 8 ) Tl

Wi, Ao 27 27D 5, b LEFOEMBRILHE TR EZ L0 k45X
HSIRbDTHNIE, VAV KBHRITIL Y RESRD,

O PLBBGR < BATORYAEOR 2872 5 ARetED & HHAE, AR D ) A7
EED D, WIH D EM B IEREGR 2T 5 K O Thivid, KLY 27
WA 9 5,

THUEBI . T M= AEETA RTA v, T b, BFERIRE OBRELD

BERER FFAB O L &ET, 2T IAEA @ INFCE (IS L7TobDTH Y, &
HFEOPFHM B REEERICFT D 2 & 2736 TH D,

(b) MEJLEOFMZ Z 47 VT

WEIEHE D A D= X LTI & i RkE < B s, EREENT, I8 5BdaMK
MBRBEIED N OBREROBHTH S, LrLaNb, HEHERSH 501k, B4
LR L OEMAEA - FEEOm#EELZ LD, T LI LSRR ICER K
EERELAZELTHD, —oDFL, BiR - BBEDCTS 7AW THL, ZDLD
TS R I RO EERICL AR TH S L, BRAEHESRKEMEEO L H 72
EARBICHEAROTH D, LEN-ST, BHBREETIII 747 V7O LR
P RMEA R TET DI LN TE D,

@M« FN B OMERRCHFATONEH DT L, TOERDL

DEEELHLRAE TR,
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HAHFEMWRE T e =7 MR, BB E LTiIThbhd &, ZOHIIRARTH
DEFMA TR, BEAER, FER2EFENO e Y =7 M e boldb HERND
Moel LTBIRS, R0, PIZIEMFOER, - v BAHEEISE L s3AE
FME, 2R KBTI b oBIRH D, BAE, ve—L R Y RETHEFHFO
EEERGSEE - IFC) Zihud, EFFHAOBAEEZ W SABELZ ER8H D005
nizv, bobb, REMICAAHINEHERETH-TH, EEHICERINY
HZEHBENTIERLRN,

DEBRW S - = OB EEE O F CTHIE S UL, TOB|EILHKY 27 ~DF

B35 R L 5,
@FRYLBER « BATO R ILRAEGR 2 8 b33 X 9 Zefidinid, \EILRY X7 25
DB, W, REHERZ#BILTH L5700, 23 27 2{&ET %,

v —N—E, WL ODDOEFRIRIRTF AT LD, BRIt S FERo s 5
AT Y TIESNTEHL TV A,
(i) FRoO MY LAY A 7S (Radkowsky $£FRIZ X 59

Radkowsky OBESIX MY U AV A 7D EZ L OT, MY U AZRKETHW

%, Radkowsky OHEETIX. FONKREHIIEHEICER SN D, 2F Y., o8t

WENEOREIEF L HWE (MY DL 232) BREOBBIES (Chi 7047

v hEWD) ZEMBICEY ZECEREBET 5, (ZH92T5ZLI2L->T, FHAFAD

P2 LD EHICEYE RN SE T Y T2 233 ofERRE FIF 5 LR T

) TOEIIZLT, 7Ty NANTIEY 7 233 AR SR, FOBRTRRT

BOREEI L URET S (XX —%284E15),

7747 ) 7@ : BAED TAEA OEZIC IE, Radkowsky D45 L TIThiL A%
[EHGE DN, BATOBAFIZHT 20D ELEL LT, o772
<EICTh5B,

WH DOFRTFEORFADITEAERU2OT, REHE2ZITT5
7ol FOFBEEBIET D2 LETR, 72720, %O0DE
Trx MOX #RBHE 8P ISV TN D, FXUSEE, SBmAy e
0 ARG NG END K DI Y, REFEORER I EAER
Ehb,

Radkowsky DJF ZEH 74X, ZOENMEEIO ) ¥4 7 L 21TH
) ETHMRIIBELLBOT D, ZOHEBEE- T, — A,
Radkowsky DJF1X7 747 U 7OIZ X 0| @ OEBKIE & F Dk
B A 7 AR THER Y A7 2 C 5 L ¥l cx 5,

T3 AT VT Q : JrEE DY Radkowsky DIF CAFE XN D LA RERYWE . 75
2233, 77235, NP UAEREALLYETEE 2O
B2 FINPREEIZ 500 %, B E TICET S AT v 7k
B2 %, LERoT, MEOERAFL Y QIEHRY X7 2 WL 5 &
HrCcE D, 72770, ZhoOERIRVEZ N2V H O T
B, WEB U R 2B aiZidcEin,

7747 V7@ RE-HFOHMEIFE B TUITFFELY, £ L LM
RAERCBET D HIEE LT, EBERELLELRAERT X
NE—RIRTHD EEDTHA D,
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FATE TN =T AFRRIA &SR A R

54TV T@ : ZTRLmMEFICE LY, RS RIEBOTR (OIrigss, Baail
72 E) XM TENR,

54T VTE® EONOE, £ KENEMR UBREY A 7 V2R L TE L
SF Y, FOEE, H—F BRI ROIZTF = =—0Dx
IV —BEE T, BUEOMFEOEERIIS AT HE T, BR8N
WA A L o T T, TOBEBIE, ZFNNIEEHRY X7 %
B DM 5 T B, Radkowsky OHES X Z OBUR &L T DR T
T NEFHSOTWS, LER-ST, TOET, EofOBEEIZI
ST, WERY R EVEVWR D,

(ii) HmHSRERE) R SRR R F—-C. Rubbia O R )L¥F —HEEZR DOH

25347V 7O 7T 233 IRTARERESMNE, FODOEINERETLET
W OBAKIE L B SR,
WEOFEIZRNLDE LT, F—F v MRSV, BEFEORKS D
BESNZEBY THHI EERIELARTNIT R LRy, 20
DO, FEHEIEFEOL O EEDL LRV, FAFIEE TOMkK
BRI LY b EETH D, D2FVREIO X D REEFE
ENDbLOLSMNCLFABRERT AILERDD, ZOKRT, BED
BREV A 27 TR THRER Y A 7 OBLRTH > T D,

2547V TO : YEEEN T T 233 REATAHA. XU UL 208 BRIy i
ZHETHOT, MOBOBREEE, Z OSIEEIERY A 7 HHicE
Fl,

7547V TR BA-ERomEN, @ OBKFERUEE, RAHZEESO
Fix, R AX—FIFICMAZ T, BEBSEDE OB E DD 5
Hinb 5,

IIALFVTD  FRBELELTEOT, VAKX,

7547V 7O FAEEREZLEETHOT, AU A 7 VOBSERZ
W L2y, Lo, B ) A7 RICHE ST 5,

LEHD 2 DD AT UM bEAREENC R LA H 5%, FT
DL A, PRI A FERICHRTEX DX b0, Thbb BRI
NHDHEEZDHLIRBDITHRARNLEFEMELR, FY U LYo 7 UL EES
HOBENS, TNV R LA AT 0T A 7 VK EATHS N
HERIIRENTWNWE L ZATHD L, MEIREREIE OREEFIF, ADS b5
T, M, BEARIKRE, T U TEIEBIEICB O TRRIFELO S A Y » b2
KENEWVWI EELYUROM KENTNWS, LvL, Lo " fInBiz R LT
WAL, NS Ry s ReREET h—Z VR E . BIRERFHE S —
REFRIZLEDZ T, FROERUKFZTONRWRY, FFEELOERIZRY S
AT L EFHER L TEBMRTNERLRY, Thbb, REMY AT AEEPN
B PNIERR ) A7 2B RS TWEbITTH D, Lo T, EENRRERHENHIZ
METHLZ EIdmEPEERY, Ll VAT AIE T, &0 “REEHEEY
LYy RYU—=" ThHirEWnWisb0bdbsd, TIITREREE CIOEMBEER L
Lo, HHWE, ERHMEROEEAZEDD LI RVATATHD, TDXI7VA
F LR, REEHELER LT L, 2oFHE T X O REIRRREIC, 4%kE
HEFHED B WVIZEBEB LD RTF AT AORRBERSE B hbh 5~ &
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ThA 9, EHENZ PO CHREERMZEER L TN Z &R, &b
BHMEOFERIZIER A ERNTH A I,

(3) SHORELHE

BE, HAMIZEFFEOEFTRRE SN TEY . RIETik, KET 2010 EORME%
Z—y e LEFILWH A TORFIFOBRERG 2 HEtE LT 510 Ziid, NERI =
Generation-1V & [FIREOBMHE LA ERICLIZHDTHA DT, MURLD S, HLEEE
P DRI Z ORET OB IIA - TL Do BIEHIRHEOFHRIL, FF AR 4 o
DEFLERL G, DAy 7o NE T, FRAIFFRICEE L2 2 27 L2
& OFHliRt g E LTV D, qhif EKREL S D WNEEAKECTH->TH, Wb
% BA R OB AP AR B SR A S E OREIZHW O Z ity T LA,
MIREZEE Z U= DT EAKBIER OB T FE TH o1, bo &b, T Lo TEARE
D, AEIEEBIRTEIZ BV TSI TH D L idv 2 72V, TOPS 2MERET 5 L 512
SR 72fEEE (extrinsic barriers) b EO TCEHMET DI L2 H - T, ?E_E?“fiiinﬂﬂﬁé
NHRXTHA9,

NERI /% Generation-IV % L T, INPRO BFHARDHF T AT Mizkd biv b~
HOIZIE, BEIERAEbE iz, ettt REAMIKER LR b A T, fiEESE IR
FOEREEE LTEEND, KEDOH Y 741 =T OEBIZ L > T, RHFMEELERE
WHENZ LT, BFARKGT L, TN OROOENTND T &R L 7
ot&% CEIEBZ WL H D), E2. T ABRICEY H LU-EEY 247 PBMR

ﬂ:llﬁl®i7*kn/?i7b>b\6$<ﬁﬁ WAL, BE~OEAZER L T2 LI,
E%ﬁ@ﬁzvﬁ&sﬁ Zw—y RBRBELEFEEMBRZBO TS, ZOXK D iz,
Generation=IV @ GIF (ZI13 4 CICEEIEEARIE DG DT DX A7 7+ — A3 0 |
F ZAZIX TOPS AR L EH o U — 7y~bﬁ§Hoﬁhfméo:®MJmMDmmo
BIXIFEFRO T EEEZ R LT, B < INFCE DIEFERC, TOPS O B A 72 2 F
DR ADERR S 5 %@&mbﬂ’béo Fo. BRI TIE, 2 n & 1XBIZ Euratom O
ST 7T DnHH, Zh GIFURR INPRO & @A LR SEF LT DL E
Zbhd, DFED, TS OFEBAMEIZHE LoD, {%ﬁﬁﬁ%@@%mtﬁﬁwfﬂ&m
HEXN T ERBND,

R oORME, &b BARBE T S AT A ORIEBERGIME I 54 5 Bivhy 722 gk
ZHIETARETHAI N, < OBERFIEL -8 D L) REFNRIFEF T AT LD
% RN OIRES268D2ThD, HL, TNEARARERI L EEFIC, £
TOPS @ X 9 72 FEMAYFEAT & A LLEE DOFHAR BN HIX LD ERBIIR 7 54T Y 7 DEH
DAEEMZER L TV RETHA S, 20X 5 ISR 5 - #bd v 2T
LDOWNRYRE DO HT2 53 AR EA L L CORBEREORMRm L &bz, EE
5] wk@@%%@@@@%@éﬁ‘wb@é“%@ﬁ%im”®%mmz%fhw
GIF 72 F OEBEHIMA A D /23T, TR REICE R ENFET R ITER 62w EEX
Do

LML, ZOXSICKEEZ—2DOE LT, REMREAF AT L OTBERGTEDRE
fili LK BN L =T, T< KL, KEIZRFEEIE L TO a0 1R EE o i
EEHET S ERALTWDY, —HNREEOLZRA T, RIERHETT 5 D1
BT 205, KFIEE MR 0% %2 L, BEEIZ & Z OB & ICFEFHT 5 & 58 h
TTNWL =T, BELEA~ADENBRLLRVEWVIEOENRZTL 5, TIVE KD,
ROBGENGB T D Z IR, D7 < &b EITE 2> H ORRBARFE O iRk,
E VDT TOPS DRFBICRRSNDGT 7T 4 BT 4 —F, HBAITK LT3k b))
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DOTHDH, ZOBEZE, LRPHEETIEH S0, BARBIFE RO 22N =R
HIRE LICERTAEEBLEZ2 hbW 5 L, HIFNICITBR cERy, L0 RARH
AR A TWDDDTIZZRWNTEA D D,

-

FOT b U< FER A EREHUEIR Euraton & LC, Asiatom %2 Pacificatom DM ERET DD b D, &FRERTH
KO¥ - TVT O, HAFB, 1997,
FAFN 53 EFERR TEFHEE) (Bf534 12 A, FKFAHZEES) http://aec. jst. go. jp/ jicst/NC/hakusho/wpl978
http://www. nuclear. gov/nerac/Final TOPSRpt. pdf
EREICIE, NPT 2B L e &b, TARA IC X DRk sz b O, ZEHBREFHBABECESN T RSN
DIZHNWTIE, TARA ORERERESHEA SN TV AERHD (—FHIZHME (INFCIRC/66)), FIXIE, A AT T,
AU R, NFREY, Fa—[ENPTIEMBEETH DA, TAEAMBETHY . TABA & ORICREEHEBREELFAT
W3, LIEd-oT, MaZEIC L TARA {RERENER Sh TO ARV -CEBE bIFET 5.
MESEE Ck. 3. P, v, A) 1 TARA EORIIARS L2 Y — - BT I v a i LT, BREZEFERRICERD
B0 %< ENO—OMRITEET AME IR LT, AR REHESEAIN D (AZENESRY A b2
L. IABA 2SBIRT B), F7-. —ERETFABABEICESEIBIEBESNZ bOIZOWTIL, TARA fREFREER Sh
T 5,
Anette Schaper, “Can Civilian Nuclear Power be More Proliferation Resistant?,” Proc. Internat. WorkShop
on Proliferation-resistance in Innovative Reactors and Fuel Cycles, Como, Italy, July 2001.
A. Galperin, P. Reichert, A. Radkowsky, “7Zhorium Fuel for Light Water Reactors - Reducing Proliferation
Potential of Nuclear Power Fuel Cycle,” Science & Global Security, Vol. 6:3, 1997, pp. 265-290.
P. R. Kasten, “Review of the Radkowsky Thorium Reactor Concept,” ibid, Vol. 7, 1998, pp. 237-269.
http://www. princeton. edu/" globsec/publications/pdf/7_3kasten. pdf
TAEA O{RREREE T 51T B4 EE Y T 2 233 OWMNEIDEET AV F =7 5 239 C RS TH D, DFE D EHENRYE (direct
use material) LD HN TV B, AEEIIPu LRI 8 kg T, BEEMEMELE BYWEOATRI OHBHILE S
TIZET M) ZPutRLC 14 ATHS,
C. Rubbia, “Conceptual Design of a Fast Neutron Operated High Power Energy Amplifier, ” CERN/AT/95-44, 29th
Sept. 1995,
E. Kiriyama and S. Pickett, “Non-proliferation Criteria for Nuclear Fuel Cycle Options, ” Progress in Nuclear
Energy, Vol. 37, No. 1-4, 2000, pp. 71-76.

“Nuclear Power 2010,” htip://www. ne.doe. gov/planning/NucPwr2010. html
Generation IV International Forum ®DBE&FR, http://gen—iv. ne. doe. gov/

B #2376, 2002. 06. 02 BT
PERRBAR, 2002. 06. 02 BAFNEA>
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* Personal communication with R. N. Schock (Information Exchange Workshop at LLNL
on 4 March, 2002)
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B4 V=T NERFIH S BRI RE

HAR F—F R ab U IR [BEEA]

200149 A 11 BICRALERMEZRET vk, ¥ —7 4 —F b (5WEH) LI
W RSE R HEOBE & L TIchNIERY k&N TWD, ¥ —7 4 —Ah LB RO
HIZZFNLFEIN S H 0 BICRD bND b DL 1987 24 T 7 B To e ERTH -T2,

ARG CILEV MR & 1A A R U OB BICKTT 5 BAROE 2T DOV TE & D T
MA R D

(1) #—F ¢—mR A (Dirty Bomb) &1L ?

TR, BT T R =T AL N ) WD AR E E . T < FRFH
GRS B S A = L TR, B & R C AR R L BEE A Y,
TRICH LT, (BWVERIT, FEDIRE Wb AA T U LAWNRLET T AL 13T, HD
WA RBE O L b 60 RHIREROA VYT A 192 5D o, B, vilRE K
TAHEME R FA T A NMEOFIBE L ELEDE, FOBRATREICEEHL T,
DFY | FOHHLNEFEEE TR B2 | JRTEERO RERZITH 2,

Fh, H—F 4 — R HAIRELIIZFDOIFE A ER, ALFBRICIE DD LEEXE
ho, FIRICE SO SR MR EPHIFEL b7 2 LIEER RIZE ALY
LEZLND, TeLA, HISBRAEARERE L 72 528, B ISR 0151 T
ERVDT, EHBENEVIDLEMZRNKE, 72& 2, B THIR L
LEZLIAWERIC L o TiL, L ORRE OWRAN R & 5T 123 D32 7 infl L3 Tz
WL, BRI BOFEEM R JORYG LS Z LA REE N L, R E S
ST,

52, BLHIR ORI EB A E T o T, BEEHICERA SR, AT IR
BRFICERBPEELHTHT,

(2) R B

KERFEWS (Federation of American Scientist) DFMEERFINHLH, ==—=
— 7 O PR LERICIVT, 30em B S OFAER O 290 ME (EEE, TR
HOBNTNA) 2818 (F—T 4 —R L) MEREBEL, LI K> TKRR
HZ e Um0 ORI L AT A7 OEMEFHE L 7=0Th 5, Z OFHfi%
Bhe Lhid, < vy Z UHIRIC BT AEROBIRIER ST ) A7 OIS 1% TH
ST, —HHC. BERIBEDOH AL DHET LV AV L 25%RBEL INTNDHDT,
TOXIRMAEICLAT—F 4 —RLILE S TH IV AT TOTHIT 26%I12722
IEE RV, F e, BRANERFEOMIBIZBIT AFAT ) A7 OIS, b
0.01%~0. 1% L SN TV 5,

F7-. MBI 4.5 kg INT FY O KIET, 0 SN DB E B TRY A XD
BT A THoT & WV OEE T, BRTBRLOLH 1 <A VO EE TB LT, K20
ABFEF 2 EHESNT NS, 20 ADHH 19 AETIHRRENCLD, KD 14K
WIIC EART L ICE D, 7277 L, EENEEHET L b BRERZ SRV ERE LT
BEDEH LRI ESW TN B,

(3) F—F 4 —RLMELNTZZ L2
BRI kA RERE T v 0B EIE, FEE 9 A 11 BURIM O S o7ohs, Fali, KE
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FA4T b=y LPRRH & SR ARE

BTTNVIA—FDO—BT I« AT VOFHEPRERET 50, KETEREEIC
STV,

1987 FFITIX, A T Z7ENT M1 DBy U A 137 ZAWTEF —T 0 —R LD
FEREZITV., FOBERIELT-E SNTWD, fEE 3. A XE I SO
MLV CTE S, ZTOBRMRBIITIEEN-E W), Zhit, BEFHORELE LT
DEREEELZLDT, TOERTIIENELL WS 2L THD,

1995 HEZIE, F=TF = DA AT AEELEN, 30 R ROV T A 13T L&A
VA MNERESDEEA—T 4R LENBY D LWVERZ UAROADIZHZE L
208, B Lot

(4) TS E O

B IE, BFERORIRER, B 5 VWIIRTF IR EFTH B TTL DB HEREREDIC
A% &2 OBEEH BB RITRO T2 2B/, WIROMRIZA 0070, RIS
VL EREA R RET BIFEHOBE W E S K% < OFEEH 0 . Loy bIREICHER -
FHINLTWD,

wIEN 2 b, TR LRV RNERESIO b &L CRARICERERR W LITHEES
NBRERERNZZ BV RDPOTH D,

1987 FETIE T T PV TEEIE S NI R EIRIERR N B T 3 A A DIRGHER R
DR LT, HOBEFNFEIFFLIRY, ZOFLLBEDHRZHEICEBY F7=0 L
TWe, ZORE, -4 A, ABEIE 244 A, 34000 ALL_EDOEDEEIZ DWW TR
ZRETDHEVIFRIZES> TV D,

1997 2L, =a—T v — TV —ITBWT 16 FODEN, TEBFEEHS “EXIT” 8
ﬂﬁ?&ﬁ% IRLIFEVRAE LI, ZOADHET 30 T, @FE 3 VAR @ﬁﬁkﬁﬁzﬁrﬂ%
FHE T oMBEL PR L2, ZOMFEIIES I, BEIRPE S, BRYICE U2 IR
T2 AMLAET, ZORET 20 THKRLTHoT-,

KIE NRC OFEFFTIE, 1986 - LARE | B PEWE 2SR E2 ) LI & L7277 — 2 28 1700
L ESH D & ENTWS, ZDRMNT, 1998 1%, B T A 137 DA-T-H T AR
19N, J—2 a4 FIMNDT Y —2 AR (Greensboro) JRFEN B L TWAD,

EBEAIC 1L, WIS N B L O e @Tﬁﬁﬁm%#ffﬁé — il %
éﬁﬂﬁ\mmﬁnlﬂmm4z&/7—»f§%ént2%i\@ WA ATRE 7R R
%??/%75ﬁ*FmeDw%L;5&LTmto_@ﬁﬁ/imy7A#6ﬁA
L7zt Tnad, LAEZFOWENMITHDL0HITE A EEHICITEHRL T 64,
BIZEIERDEB-TRomZEEHEALTWD LW, ERRFT /14488 (TAEA) oL
A— FTi B EHOFEN CEWE R L OB E O RIEIRZI 2 175 HER S Tn
HELTWAS

(5) KEBFFOX ML HARDER

Ty Va2 B, BEfFORE T TELRNWZ OB b LY A T OB O BT
WKW BRLSGDE, HtZ2REE (Department of Homeland Security) Fra% @{jﬁﬁ
D6 AICESICIEHL, Wb D NBCR fids (N KZLEs, B AW e, C{L¥
Z L TCRPBFAMEIRTH D) I35, REREARHE DI AR @J% H Lto
OTEIT 4 KM B74E 5 T ) ThBHS,

BRI EE, ERED &K 5 IR Y MR & D% « EHEMBE O RN ERRL A, 2 TL 8
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Eaw =0 AFRFA L EHREHEE

EOMEE LTHY ., ZOBBEICHEOELEFETND

:®i5iﬁ4ﬂﬂ’i’ﬁ'ﬁiif EBRI T B, ﬁé%’éd)ﬁT}fﬁfC%%’J (NPT) Al D
%ﬁﬂ% X M A~ O RG A B Uz, AREHEAER R (DBTY) | . B

EITZ B B SR ~ DB O FE ZBE L. ﬁé%ﬁo“(-‘ét%ﬁjlﬂ#@ﬁ%ﬁi&:)jﬂif\
FROBBICKT HRFIEEZFTEL XL D &V D TH D,

ZOX ST, HRABHE 7mﬁ% CEIE I LA, BAIEE S RO E VR,
FERRE B G RIS 2 A HIZ I TE D TV B A, BN ZN 2 RIENICEET 28 & i34
SV R AN

BAROXFICH 0 KENT v ElF ERE L AbgiEns, BILgR Iz éLbfwé@
A L. TR R PREEEE I VA LT bR, it\Tﬁﬁéﬁ TRl
HL, ENTEAY LA DT, DEY . BARITZELHEEENS TH@’?”ESZ
WIS STV D, BAENT, BT ERRUE & e =R AR L %~@%@@f%
BV BOMEICHET 2T B REBEN D D, To b O kiR OB R R
DR SRV,

BVBERIE, FURL 0 LEESIIINICEETH Y, TuilR LR, BAR
IT G N T VEERA T AHE T, R EERRIEE T nICHE R EE S b 7‘71
Tro ETo, BB RBEROBE, LD NEPIREEN RV EBREL,

EPNICIL. O EERR ., BB ER, & OMENIARZH 5 ik 23 5% < &
% (iR RBEEHC K, %@ﬁi%4moﬁm% *io, B RER (52 &)
it HEFOZ A X —ZRREORBE KT, EOL ) RBERPEEIN. T 5 A
1D PHHREDNE BRI 2MERDHD LB BND,

- o o

BETA THAET o, BAOMA] s, BEHHEI 200246 H 22 A

“Radiological Weapon - Diffusing the Terror” TIME &S, p. 42, June 24, 2002

“The Case of the Dirty Bomber’ ibid. p.40

“Is The U.S. KReady For A ‘Dirty Bomb’ 7’ , CBSNEWS.com Dec. 18, 2001

http://www. cbsnews. com/stories/2001/12/18/archive/main321759. shtml/

ibid.
http://www. whitehouse. gov/deptofhomeland/book. pdf
Design Basis Threat [ZB§9 % NRC DIEE :

As quoted from NRC' s page

(1) Radiological sabotage. (i) A determined violent external assault, attack by stealth, or deceptive actions,
of several persons with the following attributes, assistance and equipment: (A) Well-trained (including
military training and skills) and dedicated individuals, (B) inside assistance which may include a
knowledgeable individual who attempts to participate in a passive role (e. g., provide information), an active
role {e.g., facilitate entrance and exit, disable alarms and communications, participate in violent attack),
or both, (C) suitable weapons, up to and including hand-held automatic weapons, equipped with silencers and
having effective long range accuracy, (D) hand-carried equipment, including incapacitating agents and
explosives for use as tools of entry or for otherwise destroying reactor, facility, transporter, or container
integrity or features of the safeguards system, and (E) a four—wheel drive land vehicle used for transporting
personnel and their hand-carried equipment to the proximity of vital areas, and

(i) An internal threat of an insider, including an employee (in any position), and

(iii) A four-wheel drive land vehicle bomb.

(2) Theft or diversion of formula quantities of strategic special nuclear material. (i) A determined, violent,
external assault, attack by stealth, or deceptive actions by a small group with the following attributes,
assistance, and equipment:

(A) Well-trained (including military training and skills) and dedicated individuals;

(B) Inside assistance that may include a knowledgeable individual who attempts to participate in a passive
role (e.g., provide information), an active role (e.g., facilitate entrance and exit, disable alarms and
communications, participate in violent attack), or both; )
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(C) Suitable weapons, up to and including hand-held automatic weapons, equipped with silencers and having
effective long-range accuracy;

(D) Hand-carried equipment, including incapacitating agents and explosives for use as tools of entry or for
otherwise destroying reactor, facility, transporter, or container integrity or features of the safe—guards
system;

(E) Land vehicles used for transporting personnel and the1r hand-carried equipment; and

(F) the ability to operate as two or more teams.

(ii) An individual, including an employee (in any position), and

(iii) A conspiracy between individuals in any position who may have: (A) Access to and detailed knowledge
of nuclear power plants or the facilities referred to in 7 73.20(a), or (B) items that could facilitate theft
of special nuclear material (e.g., small tools, substitute material, false documents, etc.), or both.
http://www. tmia. com/DBT. html (accessed on 08 June, 2002)

FIEOTLRITI LR IAEAOPPOURLICLABND (4 7% : Requirements for Physical Protection Against
Sabotage of Nuclear Facilities and Nuclear material during Use and Storage ZMR).

8 THERRIRREET 2001 4E) (BB RART A4 Y b—THE
http://www. jrias. or. jp/jrias/index. cfm/4, 0, 107, 132, html
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