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1984 £ 5 A 14 H» 5 ICFA (International Committee for Future Accelerators,
KRMEBEREZERL) O F—>2dbY, £22EESNEZAZEFEFEI &,
SHEBEFOLORECTSAISHFEEVHRETLTALE. ZOBKEX, 7V /T
4 (V.L.Telegdi), A I A (Llewelen-Smith), /% / 7 X %— (W. Panofsky), ~
VT xA (J. H. Mulvey), AFEXAHH, BHH, LDERLOBEE-72. £
DFETEHVWGERGL H-H, S, FRLARCEL LZBREREENRAE
DEOHFIZANON-BEIERBEE ~OFHOFEEH L. (202 LIXLLET &
HFPFECBEX TV ERBEROEEO—2). X 72F% -3 TR LAIEEER
Eizmbo T, BVWEEIFE 70T, ALONTZ@VITE-RETT, £0
BEMMaE Lo, BICEZOFHEOZ LIFHICHLHAEZIERH B &
BV AR EZEEITALE. TV T 41 72X —b, 7TV T 7 L (Luis
W. Alvarez) CFEBEZHBEHELVWIEBHDLEEo TV EEREX, )
TRAX =NV avr—%2REFLTH- 7.

HERT7TAT7 VEEBIZRALARVOT, FREZELOZBELTCI1IERXE
ST EBRNTAKRZBICEZLERTY OBEHF LY —F — Y (V. PETERSON)
B, RETOLVZ by - X FEBESHE (Lepton—Photon Conference) IZHFE %,
T =27 AR #R37-® KEK k. i, 7077 LBV
BEDOFREBETIERZEI L2 —F—Y U ITKELKE. LT,
TLHNT7 Vb ONDOEENRE—F—Y U 2RBLTCERCEE, BERXZThLO
A —EBHICESTE .

AL, LROBRLTATY 7 VOBENNL, SROBEFIISMULE~
DEBETICELIHOITEHZ, EEBEICTHBLEASEBREOXRREZRZASE
DTy —FEeEbicEtwTERLE. ZFLT, BBEEETEELETAY
TUDLOBEBEREE~OFROFEL, RXOKK - tHM—MREELICES
T&7, RBOXKFERELLEBRAGOET TRERR L L T2 » ABKRERE
EBE L BREFOHEARERBNTS.

(EORBRE~ U Ny ¥ VHEICETIEMIAOENFITENRLTNS. F
1 1962 #£12 7 1 — 7 X (Leslie R. GROVES) [2], 1967 ££1Z 7 1 = 7 (Stephane
GROUEFF) [3], 1985 (2 3 — > X (Vincent C. JONES) [4], 1986 &l 1 —
X (Richard RHODES) [5]2 & T, /7 u—URBIEAELLEDOTE#HE2H LI
EXIREFEOAHICOVTORRIPLT, oz rtao—X@3REEOTEH
LERBIZEVWTWNS., Pa— v AXO0EMBIREECKEREOERLEBIZHEL
TWhEDT, BLRZERFOTEZFHELLERLTWS. BATIK, HFRA
REWBER (EIK) Ob e T, vuUny ¥ U HEOLBGHEXLERELEE
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LM RERREEN, BM62HE3 AREBHEITWA6]. BART-
FRABFRIZOVTREDPBESIN TS, 0 1218, EEKREWIE
B, ARSN-ESERATASBERIES M GHQ/SCAP kDO~ A 7 1 7 4 )L A
BRIZESWTHREL, KEEEAREE X I LOEER 11 £3 ARHEHR
BENDHBH[7]. BE, chbD~vA, 77 4 VLAEEIEREESWHEED
b FFT X iz [8].

TAY7 VOBREICE, HESARSCEERD>ABAREMICEREN
TWT, TNHIREDRKDEZEZOMYVBRVIBAENEORETHS.

2. AR -FPIEANTCHIDTILIT7LDITE
21. L—45—R%

TG 7 LVIEH Y 740 =T KFN—2 L — (Berkeley) FFEFF[9IC RV T,
2 — L 2 (Ernest 0. LAWRENCE) O TCHA 72 b vy ORIRBFOKRE L
TWe, B— LUV 2DHERT, BELV—F—HERR MO S729, 1940 £ 11
ANB=YFa—ty Y THRKRKEKRFHFESR (MIT Radiation Lab.) [9]iZF >
7.

THT7vbidfEx OO~ X bu 2BEL, ThbzHAVnTL—#
—ICXOHBETCRITHOER FREE TREICT 588 GCA (ground-controlled
approach) #FEH L. ZoOBBREIRITEBEROL—F—IZERSh, BXE
THRBEENRETEZ 20T, KEEREMZER (USAAF) Kk UK EMZERK
(RAF) ICEKBASNE., EEMERKRIL, 1943F7A T, NV T 7B
FESHE~ GCA BBREAEOEZBH/LEZ. NV ITAT7ZIZ0 71 A TEA»L
WBESTREBRET, 1FAYVDEE] LEDLNIBRICHEMNICHEEINTE.

BEEBERDIM6E, TLY 7 LIV — 4 —BRFERICEB LA 20
BOMBLEN, ROAFLEREAOEDO L —F—HBWH L, BRRREL
ERITZFFa—TLHBEREOBEAZEDLEEZHAVT, BFREMESR R
fEL, Bl LTHREMBET RLX —32MeV 2H 7.

BOWET 1961 FIZ_NLVY VOBERELH, BRIASALVY U ~OYEHBENE
BOHICHEOLRITRONEREE R o7, Z0 GCA BENHEZREL, &H
BOT UV FTERICLB LRI E RS KDRITESBESETE .

TAHT7 Vi, BAPESFIZBEMLEZEDE/ A= - N—1_"—1 0 1EFD
1940 ££ 11 A2 MIT ~To 2B EEE > TV 5.

B, BROBEENMER CL—F—DBREREZ SN TWEE LI,
TAWT7VOEEEMoTEONZ. MEBEZD 11 AICTRKOY A 7 b
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ERENBNTIBICKRFEREEREMRE~ENIN, TALHT 7 LBRE
Li=¥x Y47 4 +~<27% b (cavity magnetron) (HBERFRBEEE) O
LEBERICEINL TV,

22. 7T )LILDOHBEEE

1941 £ A v X /A < — (J. Robert OPPENHEIMER) iX#EFDOT LY
7VIERTIAO VY ETRETOEEBIIBVE., ZT0L2ECET-ZDIE, 7
= /L 2 (E. FERMI), ¥ 5 — F (L. SZILARD), 7 » #— Y  (H. L. ANDERSON),
Y 4~ (Walter ZINN) 7o 7-.

TAT7LiX, 1943 EE IV T KRED HEEHEF) (Metallurgical
Laboratory) [10[iZIRE &, 7= VI BT T, ELEZEFE CP-1 27V
TUXFRFTTHRHTZHERAY T VBHEF CP2 CHHET HEEZICH V.
Bix, BART A H—F&EO7=ArI LI HT — T XEEHET
RNATE-T=. D CP2 13A—72 - U v (Oak Ridge) /> 74— F

(Hanford) IZBFBREINHI TSNV =V L AERBHFORETHS. KX, ¥F
ITD6H ABDOHEERIE L7208, BEREZERIEROAI LIIERT
bholclEoTW5S.

3. AR-FSEABMEFRTOITE

TAT7VidRT Ry x7— (R.F. BACHER) [11]D#1®» T, 1944 £ E,
o R+ 7 7% AR (Los Alamos National Laboratory) ~FKitxB-7-. o
AT ITEAMRMIFBRRUELZENLELTVWH0OT, AHLLRESNE
BFONDIZEHREENR. =2 — - AXFVaOEHY ¥ 7205 30km
BELD, LHMOPTEIZ-> TV > TWEEMIZEICEELTWVWS A VT
AT DEHIZBRENTZ. AT 4T ibid, BE<EN-FEHTI A 75
CFIFHO L MIIBEIE LN

MEFEBZTEIXI942F 11 ARLOHEE Y, FEFRCIX —_LVHEZEE
PEELEEERELRYBEEOCRVBENEENFRK L LICET Y, B
FAEZBZ D ANBIZR 7.

FTEA Yy RN ~—i, TLT7LBxt A YOERICEML-ERBRLE
ST, MMEFOEEZBIIMZ 7.
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V7= FRENLREVEEEZAXEEMOLLEEXFRAF T 272X (George
KISTIAKOWSKY) iCHAH LT, RIBEBFELTHEET I Lo 7.
BERPTIZIX, 19454 7 A OBE T, U-235 1#B#EAE (Little Boy, HBfSh
7=FEALTTHE U-235 # S0kg) X1 EOH, Fb=7 LBEAE (Fat Man)
F1rAC1EOEATEONRT W, 0%, RALTHE U-235 DBEEEEITY
FTERVICHEML, FHEREIT 1946 K E TIZ 1000kg 2z 7-.
TNVE=ULEBREIEHIOE, BREEUTOERI NV b=y L L fET
Rz XEDODATERBEKRTHFET, EMERICIX 2 DOFEPRL LT,
ED 12, KEOBREREZNKIEZONTEMRTHBREL VA LHINT
WEHFHETHD. TV 7 VIdBAELEXIZ2 D BEOFEORBELHEY L.
BIIEZHEEZHELZ. KRB E REE RBOSAFE L, ZHITE 20
AE20EO3AFREZ2ERD L, EENREHELALY 20ENTE, ZTNEILD
BHOFLITIZEEHBICR->TWVS. TRALOFLEICBERTRAARBRSE
5L, EKBROBRECHTL~NAIERALR2D. 200 R2BOBEELIERIZ,
FERFICRAXSEIDIE, BEECEELZa VT U —DOREER I INVAEE
RAKBIZDETI2HETHD. AEOEEREBE NV ANBEFER B4R
TOXR, BEBICKI0VESO I BDUNOBBZESH TRASEDL I LICRIILE.
BBELUVXFREED, TV 7 VEROBBRP#MEL TRALONRE. 32 80D
HIEHT 64 DRKEOFEATHLRII L.

32. RIBBREIRILE—DRE

FoyRNA ==X, TVWI7 VILEBRBRBEOIIALX—2RET D HE
EEZEZTHRLWEEAE. TLT 7 LiL, BEROEBREICIIKELLEZR
ETNIEEWEEX, ZLTEFyARCAAYT 4T OAY) 74 0=TITHK
FRRARLTVDIHRXOPIC, M EROBAERITHRICATIEEZD, BA
DAa—ALBELOEMEIRF~NOLEDIFERDL--OEFBVHL, BHE,
HABEOYEBEE, T2EL F (Jesse DUMOND) IZ&WIFT» 7=,

TaELFORE, BMLTOAIRITEHEICEANESI FAEZBEONTWVE <A
/a7 x ERBBEELFEMEMV TS AA 7073 EERYMNTED
DIEEo>T. BARRITHEZBEIBROEREICLY, BANKIAEDO~A7
7 IEOHANE, KAEDO~vA /a7 iZAOHAZHL, 2 2D
HAOEFoRa—-7THRATIE, NFRE2TT. HARBIEI~A 7075
CEBINEOEBICHEITS. FNOLDOEEY FM BEBTEEL, HEAOZ
EHTHALRITE L OEBMICERL THFECHNOEDLED FELE-1-.
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33. W/IRX—MNE-I-EE

TaAEVRFBREIIIE, ZOEBERELEZOIENVFAVYBRTHEBLL
IV ORBORTF, ©—7 (Pief, 73/ 7 A ¥ — (Wolfgang PANOFSKY) ®
B M, %4, Y=y F - XU 7 ¥ (Sierra Nevada) fEEEH~F D%
BEREIITo-TWBEDILE-. TaEry FR7TAY 7 L Etth~Eh
TITE, ¥Y—7fbEk. TArU 7 VX, BEHIC0 R - TI7ERAHMART
tEE2THLIOEHLE.

TAY 7 VIZBREHEILL, EXEFHEREE 7Y —+-Va—vRbY
(Larry JOHNSTON), /8—=—+ U 4 /L K< (Bernic WALDMAN), /1
R+ 7 F v KXY — (Norris BRADBURY) [12], g F+7 ¥ ==2— (Harold
AGNEW) [13]D 4 A& E D 7=,

TNT7 VIR T72AF—Z, T2 FOEBTRELEZVWEMZHAL
o, A4 7u7x 0 FMBEEBRLEEREME ANTRBICNRT Y a— 2T
TEE00 A— M nbHEL L, BERBETEEICR-LHFIZREEFESEREEL,
KOTEEE SVADORIBEELFEIEL, 2D B-29 BICEBRL TV 5ZEH
TRETIEVIRTHD. HIIEHFEE, BSRIVENLDLE-TRYT
4 TICRE-T=.

BREAN ) JAXF—IRELEEB L EHEBEZHF o TR - 77 AMARIC
K. ER20cm O¥KRERAICEWME~vAS7uTrr—o%EE, HAOHEEE
B, FMEEHLENELZ TRME~A 7073 OLIIEREL, 2hoE R 1
m DT NVIABMAICHRAALE., 2% 10 @R{fE-7-. BRIBETHLE SRR
RIBH A TRONEMBRORABEICHELAEN:. BETIIREL TXE
EEEICHE UEREIX GHQ/SCAP ILHEFLX R/ L. THICEROE L E
WTHBH[8]. 1. iZLBHIZ ODETEWVWLER ) JRF—BHWELE B 1 I27R
T. TORBRBRBTHEL LEBICARET AT 7 L HIEERES ~O FHEMN
FRICRoT-RICHE M, BOBLXEOLRETRTHLOTHSD.

TNHNT7 VIR 7AX—PEoZEHEBELEELRY 175 B-29 #
NOBFREZHRTHED, X U7 FLaZOMNBITHHMEREM~TTE,
A vy b, R=y+F 4~y (Paul TIBBETS) & WVHNEZ RETHL b o/,
FANYyVIEIN =T LEMR (FatMan) OEBER TR TIHELZLTWT, ¥
7 v -235 18 (Little Boy) ### L THEB T3 FEICR > TV,

ThHT7ViddyRong<—iZ, IFL L TERERICELVEEZHA
BMEIETITLWVWEEFLED, RERFEZEBIIESRICESTINTE. #-T
E2TOREZROYEMEE 4 NL TITbhE b oTz.
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34. M =FT4-Y(FRIBRBRRE TR

1945 7 A 16 BIZITONDFEDP N =7 14 - A N TOBRERRIZ, TV
U7 VEIEBOT A 2T 570 B2 BICBMEBIGAALTT. Z0OKIZIZT
NT7L, Pa—vARby, PV=ma—, UxVReUBRY, X)) T7RAF—
BEIZEANE LTE- . BT, LittleBoy L #ICRETFEDPHBEREY A Y
Th (F4—2) /%=X (William (“Deke”) PARSONS) % 3E -/,

LIAN, BEDTAT 7 LIy RS —NOLEBENKE. VA4 O
END 40km LLNICHEMAWTIERLRVWEVIHGETho-. TR TIXHEN
BBETHERXTERETAT 7 VIR LEN A vy RUNAL v —DEZITE
oY, BIETCERRLTAMEHEDALE-T&E. TATV 7 LIFEICHEL
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RELER, TovR_RongA<~—0DFGaREbbholz. KYFALATILV—<
VRKEENRT A NBROKEREFF o TWVEIDTEHENH > TIERD L E ) #Ext
HEEEENL vy RONA T —DBIRIPP > TWVWBZ LR WEETAT 7 b
L, 4707+ XD EOT A M EFHED.

TAT7 VXIS BICRR - TITFADFELHIEE, BIAICEHSHIIED
ZRZBLWERBRRZXZES>EETE. 7TAT 7 VEOBITEEZ B LIT 40
km BERNCHERILAZBOA TV ME O U2 FoTWE., TORRRENELE
HOBRBIIHE YA PRICERD TMHLR IR oM, MRS XREL
BoL, OB TCAHVU I EROBLIVEAPEMMALRAFRVKOERRE > TH
T, 80BITH12,000m DESETTELEZDOZREN, ik a vy 7 2RKLR
Mmoot

4. EE~NRRET
4.1. T=F7UBTOER

7 I7vd—FCTOBETETLVY 7 VOEBCTCHIETE LoD T, v
NRUNA—BEBCTORREFIII RNV R EEZTHELTRIFELR. 7
NT 7 VER, RBEEEBTERTIBICEBR -X2EARET IEHICL
Zkizhotz.

TNT 7 VidT =7 (Tinian) B~, 1945 7H 208 UV —r - F—X
v b (Green Hornet) i <T, Ya—r R by, 7/=a—, FU—- 1A
¥ % — (Larry LANGER) ¢ —#I2EF &, BERYHEBEOXRT - +—— (“Bob”
SERBER, IE3 4 X Robert SERBER) BT /L 7 LEDIEEZB] Y L - 7=

Little Boy DA {& U-235 2%, 7 A 26 BIZKEE A>T 47 FKU R
(Indianapolis) THEiE I, 3BEOER LIZEN»Y O U235 F—F v b+ U
T BRIV = - —Fy METHkE., KEBA LT 4T TRV RIZTTHAE29H
MBI THMLEN 74V vy bV THADEAEICL VLD O,

U-235 D FE 2 Little Boy 13 7B 31 BICH A THN, H#HERMSET Lz,

Little Boy #% ¢ T HIZ8 A 1AL FEINTWENR, BRICLDIRERRD
M.

8A3HK, BTAHYVEIC 2HHENEH I, KEEN S BETESE
BITBEED LR UZDOT, S BHMDH Little Boy % B-29 #ICHE AT EED
WHE o7z,

BERITHEE T A ay FOR—L - T ANy VX, ERBOLBEHEOR
BOWwILI IV AF ¥y 4% =/ 774 (ENOLAGAY) & L7-. HEERXDE,
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FEAALH Y, ZOKFICHD TEEBRLBE AL I, ZDOBE—DT,
1943 FETATAPLOREBHKBTALV IV RBELZOLRZOMES
TOEAS EFHEINT.

TAT7 VERBELEEREUNELEBL ML RAAER 3 AL ZEFEEE—K
EEHPAALTHIL, v — bk - 7—F 2 b (Great Artiste) & i Infz. /34
2y MIFrv s« AU 4 —=— (Chuck SWEENEY) T, =/ 7 - 1D
1600mEZZBRTHZ LI, TV,

Ay RNA=—IT T —FTOT X MBEOE, KOE&#RT, Z0O
KOENPRKMEXICIENR D202 HERE N AT FASTAX THRETHETIBRE=
INFXF—DEBBIBONDLEEX, ZOIATEHEATT B-29 BERIITRE
L. 28 3HMBODOB2OMAEMLNT, VL Rw B FASTAX 2 5& 7 4
NAH2000mBEFSOTEVIAALL.

42. LELZE REGEEREHAE

8 H 6 BHRBADSFAT 3 BERTICHERE L THEEEE, RoTWiTAT 7L ET
J—BEZILE. V—F—HHREKEEXeA—- M EONEBENELEHEN
THNIEIT L ot BHREEHNRE~A 707+ U ROEERELBEOR
BRELZEE LR, BIZEZRREMV TV Moy hRHLETE L.
T)T7 - FABOOBBIBRTEN L OKRENKZ. BRIIEE I THE A
— M PORBEBNEHIIFEEELIT IS D TETLUT-HETHD. E
NEHOBE3IBEHLELE. =) 7 - FAEPOLOKREDOK 20 Bk, #IiX26 &
FEEITHROAHBB L., KERTICBIAMCEHEREENREEE,» L OBRIE
EEPZEIN, EBENER B TWVWEIZLAEREINTE.

RARBFHRALIEANEE- . HREKESNVAFAVYr R a2 —7HEEIC N
FREREZTRL TV, ZOBCBRASNZENELEZS 7 7AKICFEEET
7oy bLEORE 2 THD. (TALT 7L hbEoabt —Dgo—#K7EN,
ETo¥ay 7 2Rab—RAERLZOT, BHEBTALTFLVORF U LVE —
(Walter) ICREROFEEZZRI-LIAS, ROLETOEHREIN—I7L—0DO7T
NT7 b s T—IATIZMOELEEIRENKE.)

Lo LTI 2@EE THLWIREIZ L. HREMNENK-7OT,
ZEEBEEZMVMHT TV EROVEFI»SEOIMF~HTL /IZ, M ay
MIBEIRBRFMIZHITZ. A2HEDD LX) aZRNBOBEEI TR TET
WEDORR X M EBETMLRIARL>T-OTEERE-LIICHEX,
BV APERBRENEEERLVEE > THBEL U235 #EBKIZ LD T
RV EWS ERMEFESLM, Moy MNIMEVWELL LB EZHEL-LE
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BHEIBBETE»LO, RE OB PSL
PRELIMINARY DATA ¢ H Y, ~vA4 70740 0avyFord—FEHHICE S
BEKE. BEETHRIODTBELEANNOOEEH|E 1T 81 - 82 1%,
B1 ¥—72 .0258 PSI (18 kg/m?) %2 E—27 .0895 PSI (63 kg/m?)
(PSI R K= 7 T A F 1PSI=703 kg/m?)
RAVRBRELaVT UV —DBRERBERT DL
F1 E—72 .0750 PSI (53 kg/m?) %2 ¥—2 .0875PSI (62 kg/m?)
7 =7 T Bill PENNEY BAXHEST 2 &
BEZRXLX— 8700 > EQ
1953 412 F. REINES D EE Tit 18,000 = 5,000 k> EQ
EbLHEN»D LWER 152 %o kv EQ
BIEILEE 30,500 7 4 — F (6,150 A — kL), 1600 A — hLiEH.
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43. LELLDBE, BF 244 — (Walter) ICTELV=F
i

IEE~DEBERTIELEE CRLEB CHREVWRRE -72L, TLY 7 LR
EALTVS. BRRKBIZHOXBEAARLZH -, SEOHSK%2 S FIIRoT
PV DOEFUFLE— (Walter) ICKELS RV NTEDZLIICR-TB
WL HiIcE, BEWEHKEZE VW, FOE 1 HOaY—% 3R T.

August 6th /F#T
10 miles off the Jap
Coast at 28,000 feet

Dear Walter:

This is the first grown-up letter I have ever written to you,
and it is really for you to read when you are older. During the
last few hours I have been thinking of you and your mother and our
little sister Jean, It was tough to take off on this flight, not
knowing whether I would ever see any of you again. But lots of
other fathers have been in the same spot many times before in this
war, and I had a job to do, so I can't claim to be any sort of hers.

I wonder if you will remember the time in Albuquerque, when we
climbed all through a B-29 Superfortress. Probably you will remember
climbing thru the tunnel over the bombbay, as that really impressed
you at the time., Well, I have been in this B-29 for eight hours so
far, and we won't be back for another five or six.

The story of our mission will probably be well known to every-
one by the time you read this, but at the moment only the crews of
our three B-29s, and the unfortunate residents of the Hiroshima
district in Japan are aware of what has happened to aerial warfare,
Last week the 20th Air Force, stationed in the Marianas Islands,
put over the biggest bombing raid in history, with 6000 tons of
bombs (about 3000 tons of high explosive). Today, the lead plane
of our little formation dropped a single bomb which probably ex-
ploded with the force of 000 tons of high explosive. That means
that the days of large bombing raids, with several hundred planes,
are finished. A single plane disguised as a friendly transport can
now wipe out a city. That means to me that nations will have to get
along together in a friendly fashion, or suffer the consequences of
sudden sneak attacks which can cripple them overnight,

What regrets I have about ;being a party to killing and maiming
thousands of Japanese civilians this morning are tempered with the
hope that this terrible weapon we have created may bring the countries
of the world together and prevent further wars, Alfred Nobel thought
that his invention of high explosives would have that effect, by
making wars too terrible, but unfortunately it had just the opposite
reaction, Our new destructive force is so many thousands of times
worse that it may realize Nobel's dream,

After that little sermon, I'll try to describe what it is like
to go into combat for the first time. T had not made up my mind to
go on the mission before I left the states, but I was pretty well
convinced that I would end up by going. I thought the thing through
on at least a dozen nights, while I was trying to go to sleep. I
think these mental trips were the worst part of the deal.

BM3:TAHY7 L BEENLDRE, B ETET Walter BICEWEE—H

FROBREUTICRT.
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19458 A6 A BARDOWEFRLY 16km, FHE 8400 m (2T
U ANE—F MO TEBICES FRENKRELS o LBIZHA TR LY.
BREAIICEBERCEDORBREA, Y- DI i T50LEXT V. B
AECZELRx R R bANBRVEERETHOLVLVRITENLSL. LaL,
SDOBETEHELORBBFALEEEZToTWVS.

BRINZEZHROCHEE TICRBEA4BMEBLEIBHLENRTWVWEESS. 4
AEADIBEOND | B3 1 2OBH 2 —BRICHEELZ. BRLOXMFMFA
bOAATRZBBLARBCLEERIZBMLAEZ LT, HadMfEolc
DERALVEBHIKROBSFEZRIIFTARAVWEEZLZE TROBVWRELIRD
LIOIREBE>TWVWET. LhL, TVYTLy R J—_PVIESRA LB
ERZDEIRPRZFOLHH/LETAE LR ZC LR} ICESZ —BR
ALK LTLEWVWELE.

BxOFRBOWEHIZ ) — < LOLDO L VAT KX,

~UTTHBICENERE, VYU M LOREERE R TERICIBMTS
RLZELELE. HBEIXBEABRO-DKAEHEIN I L. KRREXXRE
EHEZ2ET, HEOEREZHBDE L. EBROBHALZT T8, AlicKESE
EOEBRIIBMLEKROBRE L IZSERLE ZLICRMEELE.

FITIE 35 kg BOMITIRICKME, 8908, fkEbkty b, HER, BRE,
1ANREBZER, BT, ~VAy bOLIBEFAIMERAETALE-ABOLO%E
T, SHICHEREZITI-HROBAE2HSHERZETET. EXTED
HFEDLS>TY. LML, ThO2HIZETBZDEIBEAAL LT3 6547
BT

SHEAZ, BFA 245 HHBTHILEETFONELE. ZO/RBBMLIE
BEORRMBTLE. BHEEABALB2IBOER CTRSR/E L LE L. BRI
BNE LN, AARLOBRERBKEROMIIICARXZHLYYEY LE
BRENLELE.

BHEEBOBREMFEER LTI L BERX RS 2V ELE
BENE L SN, BiX2e DRERIZ LE L7, EEAKD THEHHL
THRIIBATELENESLELV®E20TLE. BROBEZR LD LH
DHBIZMWE L., THLIERBHZEZIE2LOTLE. EEMN 12000 m
FTH-TEE L.

WMERECMLRI o7z, ELOEZENTWVWENAALZHEIEEE
EFELE. BE~AVERTOWTHORB LIV MELHIWETLE.

4, MEBO L, BEMBICIFEVEITLLEY. HOLICE-, TWVDHEE
RERFEENTRBE o,

KLY
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4.4. LELLFEE

IRENLDORBHREII LA oE. M —< U AkKEOHETRAEOAR
REETETBRREICR > TV, KEBEIXEREL TREIX TNT2H Fo O
BATELHERLE.

T=TUVBOKBZERIAEXRICRY, REROKRBOERNHEE o7,

5. BETOMREREDLE

BEF0 20 (1945) £ 8 A 30 RO AFMIZ, KAEFD MBEOR I RH—
RAEBEHROEEBIIE-S> TI(RXDO) W BEOHARENEAHRINL TS,
BEOFRIIHSNEFE TRLM» LR ~K 2km OFTH 5.

CORBLEZENT S (EERXBAROEFZFHILEZEZXATHD) .

AIRIIFEPEEINFICR TEBRERLENT-OTERICEVAALT
SCoOFT VR, REINAZRVWB L ABELRERZRELLBoFIM, &F
BOWBOERT-VREBRBBOLEEZEL LY DO bR, KROB
M, ZR LEBEVRIILENEZ > THRELO BB L2 ICBRITIRO#E - &

IRERE D T, BESMIIEDLADI I L EVWIFTHLRIFF VL
MOLIFLEVWIEREROTLLEY, I FA L EVWHIE&EBHNAR, BHRL
HOTEL o, —BLVWIHISEXNIOHEILEFEZ Lo TETIKE LN
722 ei3g Ty,

ZFRIRLTHABR IR, KOEDOXIITKRERITEINTELIE -
TheE, BETWEFEDERIIHOEDEE CIL> TV, HoxAlLE
BESEVRXEREIOLO, BROLBELHTICH > BHZER BTN
bEOLBFROMObRAEIAZWY. $9b I LABbIOEBELOETEBRLA
LEDLNT, LEVIIEZLE. RIERLVELRLKRERUELZRL -
TR TEETTIE-TWS., RX2E3TOoRVEERPSAR -7,

BEEZ2R C-rEMTHBRLERZ L TWAHKLEL2EGDbE. RETR
DOEBRENTWE. KEJNOFRFETCKEL2BFA, A, A\BD3H
MICREREIZOHDIIVDOBEE -, BEBLTATEDIZ L HLRN
RAMOREZ R, BLOUWADOHLOHEL BNV, #HECORKE
FEOR., AWM DOKEIIMALIZL R, Ro TEMNMZFEATHITLA
E, BETHEVWAERBOAEIIHESKEL CTHBIRIRLA2ZVWERMCT Y,
EFRNICLTHABEORL LTHMLRZLIF—BLEH >, KE2KAER
DEVFERZICERST, Fo& VA2 ETFTREE25& Lo+ H, N
FToGFEEFEL V., AROBO T TEERSEZLICHEATHEEFA
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DEDFHUNT. o o v o oo o o

o0—XOARSIZYH, KEAFEFOFEEEVWAFHALTWS.
FEBNPBELEE, BLXEHWVWHBEBETECW:., BROEHFRTESEN DA
WHHBREIRELTCHEINE, FEBRE REQOEOEATZ WK X
ENFBOBBRICLAZBENOF = L a 7HTIRRWVIES D D,

51. NGV a—MADOVNVEBDETEREA

2001 4E 6 A3 BFRTTER 4090545 NHK 7 U4 EEH T BRI
T, ZELEIFBR TRVVEIT T E] LWHIBTETOLZHWE., Zhitkb

----- B H, KRBOHMEZHEMELEKZK >, 8 A 6 FHOFIE TR
THEFETLE. RALDLBELENVEDT, FTELVECHBFIEIIERY
FLE FIEREVHLTEF VYV RNMICATLIELLL T3, BLWEHE
EEHICFIENRILEEF-TLEoTE. HMOREF L —HIZEBEDOF~HEWTH
VERNMEWHE. BBOFERAEFRBCAEAMMECENRLL Lo TW
To. ZBERETALETANMINPEOL Y WELLTIFTELTHERE.
HEIPBBENLANLVEWATDOTL2E N FALOB~KITAHLEL

BLABRREBETERENTWAREIX, TLHU 7 UENEEMNLEE LN
TAX—8ED, FRBRBRERBEOHFBEEENAE~S e 715 0S8 ANTEHO
— DO ThoT-.

52. SA20BEOEDLEE

NHKTV ® “iCATFA~y 7 YU —X FLOBESOE” T 1995 F 8 A 24
A ThOFEICH >k~ » « + ¢ ] RN~ IBEFRAE] ABE S o
Fa— Y —FENEBLOMEROT PABEE TRIRENTF > TS, LOK
BRFiCh - BELRFERENSA 19BN 20 BICHALON, FRAFE - 15F D
BEHHEELVERIERZORUILEEZ~RDIXIIEBRIZEN M, BRIU~DEREMH
BRVWEDRODTERT—RE2BILE. TORIIFEE->-TWTRETRY T
DEMIIEBFENTLIICENEL RoTOWTRILOBEABPRL TWBIEOK
Mo, TOEORERICIEETVWAIAREERVWERBo TR, 25
DEBOMUHTHRFOMLENLE., TOFZEVWEZEIIE WV & BIRIEE
BLTWS., BEOHIILHFLVGBIETIR TWAIRENRD S L ORFLZHIR Y
ZF. BEIOMERZICNS < ETFRET) OEAEEL oL E-
T3,
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6. RIBICIRIRET

IV =0 LR (FatMan) 2% & THEL 3BT LTk oT. BH
EEBICIEEMZEED Ay b, B - X x4 (Bill PENNEY), L A7
— F+-F =¥ %47 (Leonard CHESHIRE) L #FE4T AL %27/ n—v R (L.
GROVES) & L. HBEZHETHIL—b - T—FRAMZEITNAT 7
VIIERET, Ya—vRby, 7=a—, 77y RN —0%0H, 3 #E
WIEEE~OHBLEAKEERE NV A 7 FASTAX 2o TU sV Fw U REo
7-.

8 A8RBDYF, TAYF LY —1n"—, 74U v7 %Y V> (Phillip
MORRISON) L K7 7 7 TROBRITIEBRLEFORHRRFELZFELTWVD
B, BERESTZ2BEVHLE. BICSEOBBIFEBRTOHLIEMOYE, R
MBFELLTHADRLIREADICERFLZEDIE I BENTEILOE
WEFEEE, BIORI~ANREYE NI Z IR o. ZOFEHRKIZOVTIE K
i 6.2. IZFERT 5.

S HSHEDIERNRET, YL o ABRMABLTHEERFIINETHS
LHEREINT., HERICARARIZITINDHo7-. RIBEBEERY 7 X - h—
(Bock’s Car) O3/ av b, AU 4—=—2k 3L, BEURTHHEEL
DTEREZ 23000 v AL RLSLMARLGREho. EHIC VANV v
DODHENIEN, BABLELZETIRPARTI20ICHBEZRVBEEZ. A LEZE
HENEL, 3 BEAZRAAEZREZTRAL W ahoz. VL—F¥—THEZR
DTHELELWVWIMEE SN, V—F—ZL5BEREIERL-7-. RIE
BEEBOREDORIVEELLR>TEEDOT, 2BBRB~ETLEZ. BEHIE
WHETR ok, BTHEAOBROGZZIZZIZ, BHEELLAVWTHE
DHEIZEE, WRTHRBLTERE-Z.

6.1. MEMEKEHAE

ILBOEBEERKIZ, v —F T—FRAIMETREL-HEBERES T 7
* B4Ry, BEOBRANIZ1LF T Frodbo, BEF A4 F A (Frank
REINES) BRHELAE2F2F by, BE2FFrEBR/ASATVS.

EBDHBELXV 2HEISERATHS.
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] Wk R W aiF T3 i !
Fot seall i ppimr v 1§

Y o o v:.'::":."f"i. k" o o
B 4: RBICELLESV =V LBHE FatMan OBRREREE HEF

6.2. PLI7PLEDEBBRERS~ADFH

TVT7 VERBOMOZEIER~DOFHKIT, RFTTALT 7 LBTEL,
TN EY Y UBRFEANRTESL, VAR EBER L0, HEENEERE
DEICANT. FREANEBOLEZ ) 72X =B, giHo B 1
(3.381) TH5.
ZTOFRKITISAIBDAMIT TRBERIISHRE, RIRRESHE~, 8T0
FERPFEEIALY, LEBXHERTWS. BEAOHMALTIHREY, E44E
FEMEFZETCHIEBROEEBNEZE Y, BHEBICRSUEIEBLERS
By LBEBOETHRLY. 7TAUIIEBRAZR U TRHBELHEEL, BATHEEL
THRBZEIBRBAEZEFS-TWVBRZLEERIIGDLRVWEAS. o 3 @B,
JRIEA 1 DIIKEOWET, 2 2BREETREL, 43 BMNELEIREE
EE2BRIZ2NERLTEEORESEICRD S ETH LY. ERBEKRLAT
NITEF LD LI THBAE L SNFHIZEKL, HESERKETZ0 28
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FELLTELL, EE2EENEMIL TV,

FEPANONE~A 70753 v ORBEGHIAOERBRAY, EH#EO
BABEICBTONEZ. | AIELEMOBELFBNICHEDL, WHNKFOENRR
o, BELRKETRIEOTZREL, REREIEALRAEINTVD Z LITRE
AT, FEBEEBESREEBELITNIIARG LR TWVEZ LIZEM
ERED, HEEMNAIOHEATERONETIEEHEICRELZ. INHOR
EEEOT, EHEEL LA OMRELEEZEHEL, 2EDO MY T - ¥
— 7 Ly FMRVWT GHQ/SCAP IZHELTWH[8]. TOHICHAEEE ANE
BRBERFTEOFREZRZLVIOBRENDH Y, BT FROBEENERTE T,
BIERERF IO LV LERONFTLELL M TCERAVWETEEEICHREL
T3, ZOEIRBBTRFRIBBERET~IBx o0 d o7,

TR 7 b REVWEEHOFICKETREITINEZTZ 7 7HAD (X4
SCENE, BERRXLAN) LWHEEERMEFOFE LB o7, THITIFTZ
DFEPEREFLZIEDT-N] LOBET, TOFEOELEZBH LTS, B#E 4
FRHZTALT 7 VOBETCHBRESSAA—IL—23h, TLHT7LEES
TIDOFROZLEZHIFELENIN TS, FEDOELIXZ, TOFEDOKKST
TN T 7 VRBIBEREOY AV 2EBEANBIBRICFEINZLONRBE S
nTw3

T77 7#AR] oRKEIT B 5, FEBHE--TWHEHIIE 6, 7LV 7 LB
BEIEREIZYH A 2 L TVEEERE->TWVWEIEEZ B 7 77

B R OBEM 24 F (1949 F), BERBERIIXKET A ATV KREPLOBMNT, 12
A4 BEEEHAROS LT -2V -5 FETEXL, RA287 1L
V7 VEBRLEROFELHREHMICHFR L. HEFE B 25 F (1950 F)
1A3H, TBEXFEFZEDOEF) LEL TRIBEREBOREXLFAOFRELER
LTW3B[14-1]. BIZHEFHMIL TEE SOE IToFA08B] ¥V — Xz
TERTE (19954) | HASBOZETHERLEMITEFLEN F=0k EKEF
NEAH) CELTEBREAFOTEHZERY £, X0FHEK 6 LEEM 7 %
B L TV 3B[14-2].
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22,1947

SCENEfoto by Jack Iwata

Did This Lefter Siop the War?

HE ABOVE LETTER is a photocopy of the letter Naval Intelligence hands However, the mxmary fin-
that was dropped during the atom-bombing of Na- ally sent for S ible reassurance’' about
gasaki in August, 1945. Penned by Prof. Luis Alvarez, the deadliness of the bomb
presently connected with the University of Callfornia 1 just told there would be a third attack if
Radiation Laboratory, it was addressed to Prof. Ryo- they di‘c‘in't give ;if.fnpm(‘ Sagane said. ‘‘The Ameri-
kichi Sagane, his former scientific colleague, and cans aren't fooling with this bomb.**
was dropped in a transmitter tube, The note failed i} ing ’
to reach Prof. Sagane, Instead, it {eli into Japanese The next day Japan capitulated to the United States,

6

K6 7TVi7 VEREBREICEE A 7071 VORICANRTEFK
(BEHEB R AA—Z7 L —2FhRhT7T AT 7L EESLER, TAY 7 LA
EEREOFEROaIL—IZH A &2 L. BRHIFIZ 194994 12 A 2208.)
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X | Prof. Sagane,
that was dropped over Nagasakt with the A-bomb, : to whom the message was intended, looks on,
h

ATOMIC SCIENTIST, Dr. Alvarez, who wrote the note , signs his letter again four years later as

FOUR YEARS AFTER A-BOMB

Top Atom Scientists Have Reunion in Berkeley

SCENEtotos by Tom Okada

TRE ONLY MAN in the world cver to get a per~  view that he has come to this country to *‘learn and
Aonal istter sent 1o him with a live atomic bomd 10 teach.” He wili do these things working with Dr,
is rurrenily visiting the United States, Jackson Lasimi’s synchotran at towa Slate College

Ste is Prof, Pyokiohi Sagane of Tokvo University's  §n Ames, lowa. {A syrchroiron is 8 development
Department of Physies, who told SCENE in an faler- from the cyclotron, Sagane exclained.)

8

B 7:MEHD 1949 4F 12 AICBEBB R A—7 L—2dih,
TLHT 7 UBRRBREERERENLBIEREICT S 2L TWVWHE A,

63. kHBETOMREETHRES

RARDH/K « HTEM—BRAE S THRIAHFEELO TR BHEKERSE O
BELI, HBRESEFBCROPF+—HERREET, BRI FEIIRKE
HEN THB_+HE R VO T~ TIRHMS, BIIBEESRILMK
DEBHEERE > -BENEREZFHREEBIREONTLONRZOREEL 7. H
NEROTFHELE+ —RERTFHEERIT L.

HHFMEARBERLEORAE2 A TEADEREIRLBEBFAALLY, FAZ
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RIRBREH, L& RELZTOREVEZEOTHES ETHRLEADITE

RIBKFEFZHEBHEKERERE L A —ICRBEFISN TR LAZ-EL %K
BRZENTWS.

BEERBKOEEREY K 8 [Z77.

TD4THIZLE28EE X, TBRA-_+ENA—-+AOKEFEEHIZONT
DERHTOREE] LHEXEEINDHY, HAREMEMOR CEE LS
BROKEL, BOLHBAEDET, RALKABLTVWIEHERE+—LDER
BMOBRLELT, ZHEOHKBELREBIER L -FR TR L LI, KEHBD
BRBERLERENTVWS. Z0BREEOHEELXKRICEVNTHL.

¥9, EBEBEBLERE, BAOARXRBRCRFUBEL S D T THEIZ
B3RV RDPOTEOTHRIXF Lo, HEBLEZIBDRKR, KEHEN
BAELEZEICTHREBE LAY, EHFLLTRMA» o LidHRE VL
FmLTW3.

KERFHIIEFZRALX—ORBILIZKRIIL, KB, DVWTRIFKFESR
PLETHHE—HEZERL, BEZ L T—FXIRBECGEEE L. — B
DRNITZE—EICEEE Lo THER 2726 L, MhoFRmEZEVWTVEADL
Rtz R~. TLTRAEZEBIIRAL, KWTRANLERELE. #HEO—OINE
RIS, HERBBIZR -7, FAOEYITILTHEIRE. FRTICKKBREAE
Lz, £ZR-oEFBLHAREZ2EHICBUOEBARER. ABEOKRBIIR THE
LRER. Zoftokby, HROBHE. TOXRRRIBELIIRVWED Z LT
TEh. BLEPLLELTERZRBERIZAEOERNRELEEEZE Y, 2K
D/ARENRKY, BB LIELS o7, ZOFTRAERRIZKR>TH LI
BEoTuwi.

BOLHME CRBRFEOERERbo7-. ZTHEIEFHRECRERELEZEFME
BETTLBETCTOREBY IV LEDLND. #BRELEAGCEE»ORD
L, ZEOHT UV ~—BRVBEBIOLREAELEZLEEZILN, RABIIARLENRD
RELKCKEORRE R Bbh 3.

KYPEBEBWERGKHZF 2BV VS, JIITKkZELTWEAR3I AD
2ABKPRZESTHT, | ABRTERATERNKEICRNL-E, BEIER
L7z, D2 ANCIEBERRL, BDO 1 AOAREPICAKEROKEREZZ T
. F£iz, KT OL&AITEX TV,

B2ETHBEABRPABERICEZEELERLTVS. EI3EIKEZ
NENDOHEBERL ZOHOITHRUCEEENRZEREEZERL TS, & 4
BEIHRBREOBEEOHM, FSEIWBBEICHT IELHT, BLOOOE
BELIRIBEEE, BWERBSLOBBEERL TS, B 6EITAIELNTH-
TTHERBEOHREBRZENTWT, TAEBOFEEE) IDHRBEET, TOFER
BEOFIRMD 2cc 2y, 7 UoBY—#% 02cc LI<EMLEBRZHWVT
ELICRBEOEBGRICEF LEEELIS b, Zh2BE 1 ETVWEET
BREKZD. PIEA%E3 A EBICRBEIAKICHEBICAVERL LTREECER
HahocbR/LTWS., BETEIHBEORK~OXMET, REIZBWVTK
HOERMELTORENEMN, ABRIA L DEBFEBTCLHEILLBRAREL
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LTURFRXAF—FERALED, BRZE, FLOVXABE~OFAICLY

ZEGHRAPELSANITBHEOESLEDONDZ LEATVS.
KRB LTIIEME L TENV DYy —TFT VXMLV EBOER L TEL A

LT ET oS, BR2ABEF > TV I2HHAREMEME LT, EYR
FHBAE~ONTIVWABELES.

H 8: KFEOBEI L BB+ — HBHERE BRI
BB AR ICR RS KI5 5+ A 01 0BT B 0 s
BB KR E SRS R L 5 — I (R
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7. BAETEHEOHIDEE

11, = Ny F UV HBEWZSMUEAN, BMLEREIPoTZA

BRMIERE D 1957 EIZAAL ZAD T 2 X =TSN, 77 VR EOERICRR
LB FmESR*FLETHIHRAMAOI—ny NERIREFEHRAHEE
CERN (Conseil européen pour la recherché nucléaire; European Organization for
Nuclear Research at Geneva, Switzerland) X, 1960 £ICKEN L TA Ray TS
(Victor F. WEISSKOPF) 2 I ANBEFE L L. a—a vy EREMEE
PORFTBEOMENTHLZEAENICTE 2D, VA —VvHEDODA—X YT
ATHYVKREEL L ORIRERYBEZTOIA Ry TEFRRICLT, R
206 BOXKEFREE2BBLEOIX, BEDTH TCHRADERKELHFHL
TeFBIE oL ES>FES, FiT 1962 41T CERN 7+ — NEFFEBIZ /2 o BRI
Y el

BEOE, VAR y 7ORERVEDHY, HREBHRVOBILE LT, HR
ELLTHEENRESLDELLE. Fa—Y vy b IRKE~RVIOEES
ZTIfTo-BOEAVERMNOEESICITHE LT, BERXKEICBYEBEZEL
TWek, v Uy Z UHBEIZBMTHIEAR 200 KV (R -7 7 F AR
DHETIXKENA 200 Fo, <R F—14% 220 KV, 1 EEIZ 20 FLH
2B) TBITH2L VW 8FE22T, v R - TIERARRFT~Bok L BTN
. ¥, BLHIBME DX, 79T —FTOT A MNEROBIZR LK
DEH, BHEBRICANKL EEDLs T ARIELEE>TWVE.

1961 FiZ /) —_~UYBLEEIBREINEZR—TFT UV FBROKTRAY v ¥ —
(Robert HOFSTADTER) %, V¥ v b v Twuny Z VHEBE~DBNEBFHE 2%
. REOEEPOLEBRBICEN > TREMFELB VS, READEWK
MERTHEIBMUE»om BTN S.

7.2. RIBRERICHTIHEFEHEORE

TATr7LroRBICENE, 19458 6 A v« 77FRAFEFTIET —F
A=V VR, T—=H%—carFbry, zoVa -7z VIZEIF RV
NA=—BEOHT T, TARMELRIZLERLSTELRA ML —3 3 0 TERSKE
EROLIFEND DI KEXEFHIEFELZ. #HEX EEOBEENER
CRE2EDRFERIIBVALZ2V ] EARRAET VA ACEBHELTWVS.

LEBRIGH, vRX - TITFEAMERMTIE, BERBRELTALT 7L LT
FRB~DELFPEL BoTWNEIEELNATWS., TAY 7 LiX, RIVTE
VA=Y alrTRAZREIREFE - EEBLIE-oTWVS., FEVR ML
—VarTREBOEBY*REYTCLEAOHMEBZEAIZXR2EX L) LiIFLAEY
A0, BEZEIRBOERZ NN ITBSUESNMTICEERITEHL 2R
L, BE~DBEXZLTLKNBEELDBEE-TWS. 08, FBEFEALT
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LE-74TIE, Fl2iE, BHRXKORE, TEHEZLEDHEZDICATOARER
AR LB ABRE DK B EEEULTWS, ZHBS 2L THLLIIBEORM
B Rok., LOLEBERBTRICBELZRVWTCLE- . BEFNRHETIZEX
REODELELEBARAFHROBEZIDNICENLDIZREESLI NG, FiBEME
SR ERBRERBEERDIEDORUOER I RMERFE L TAY 7 VX
B™RTWNG,
BEIEREEEDOEROREEDIATHEZ 74 )7 Y VY UiX, BARD
B E % GHQ/SCAP 23#E#k L /- F/BHFEMN (Atomic Bomb Mission Japan) [7,
S)»—B L LTkRAL, ETRABCTLEELXLENLLHRE L. KW THEH,
HAR,BRRKOEFEFERREZFE L. KRIIBGLETIEEDEELZ R T,
BIIRBEBE2BXANZEEDIANELRD. BIIRBIERL LELEBREER
FETLEDIOICHBALTYH, TOHREIRY DHEELBREZENICHI TV
HRFZoEEE-TWVS. RIBRECEEELoEHBEETTILHINLDII
EoTWVs. FLTR, " BROALBFEBIENICHLENIILES BR oMK
BRBTHIZIL2EMIAIL0EELEE, BOZoRERRLTNWS. Z
DEETIIHRHBEEOERIIU > TV Rholz. 7TI<wd— FTREH~D
FEBIARTVWARVLL, XEREEZIIBREOBRAIRM LN, iz
ATHRBERELZEXIRERERBLVOAHBEZE - TN, TOEMNER
IRM7E o7, BBOBBIIME CHRAREELEXIRBIELFAERELE
DEHELENZDORIZHS.

7.3. FSYEFRAE

52 THRAN-RIEEE (EEAE) DHEBLEBEOR, BRLIEEEL THX
WWEWE R < EBTFRBE] X, 1980 ERFTHE, NHK [ F o< ARIH#ERR &
U—XTHBRENT. FIvOEARETREZLEE CTHAEERE LB L
BRELE. BEREBMOLZLULEROBREOEEBRLIE T, BEMLORM2EL
EEINTVWS. FOFRKLLADIUBOBREIZED LI ANDL KT
5D, BEREFLIZENEFNRNEENICIBETITRZVS, BELLADLWVWARE
BEVFE-OTEZXIEDLBEIIMETHD. KELBRBHEZEXON-RES
DRNEET M) & TH Oo=HWETHEL.

RI<BIEICBELYe T 2a— Y —EITEZZBZHOTHT, LOALEEPED
WEDEBRBEWVWIRELAEIBFHEZHEL T W, BRISSEK, REREFR
BERETEFERIBIIhar— a3 URfTbhl-. BHEBRO NEZET 2 5T
TIDRFS<ICHEERBECSML, BOBMNOBEZLXX NI U EOBM
Thol-. BHEBERIIIETROMBBRLETCLN, FNIBEEEFIXZOHBIC
BE&E2BLL L)oo, TOBEI 1 ETHELTFTHICHLARAVETRIOBE %
BELBH~FHLTNS.
WBRHLEVWOIBREOETREE LB 20ELEETNOEXKIEESIE, BS
TIHAR—YRELE-STWNED, ZTOFRSE2EULUTRKLBZLZIANHVEH
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IR, LR-RBLETOXENEREDTRLM ETHRLIZADTE

DHFER L L TRFBESHZ L CVS. BLRIEFBFALER, FLE%
FRELHEOKRE, BR6EXFEDEXREZ (FRTFEIA 11 AE) 02K
ThHo.

8. HEF

HEEXKMEADEBETT AN Y7 VEBILERZEKETIFEEL>TH Lo T,
NIALAKREE—F—Y VHBIR#HT . BHOXVEBT VY7 VELOR
BEHVET. Zhoo@H LB BRER MG INEESAICERTS.
KHFRETORERHREED A —2 XM SNERKOBZKR - HHM RS
AOBIICBILEZRLEYT. EREZELREBCOVWTEERERZIETT S
STEREDIEBBE SALEAREZSACESRHHLET. EKOKA - EH
BZIAPLEOS»ORBRY ZEHLCHEETRZ2ERICTE . BRASAOH
HECLEIVBILZBFLETEYT. BR - /DNBEZSAPLLENLRBELZR
ERHMLET. RNEZ PCICBRYVIADEEEZLTH L7 SPHIOELIAR 3 F
ELARMAIA (B, ERKRERIZFHAR T I TALEBELIERR, BIH) O
RACKEHHLET.

FEREEMLEFERFREOLMITEIA (BB HEFHEPBILFEERY
—XREMAY) 26T AT 7 UBBEBEREF~F o PRICEL THEHMHBE
FIZLTWVWBILEHZTHLL-o. ARNESADHFETHKOIEELRNT
ELZLIZESEHHLET.

ﬂ:l:
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HOg#ESE

(6] BBFn 624 3 AR ERE : WK EM GER TERFERFALSE T EHE
BREL¥EER) BRSI-61 EERFHRABRHEHE (BEA) FERREBESE
(EZRKEBETICBI2FEOFRBRRAREROETFMN R LB IIHEH 13
BILEV~w oy U HBEICETALEERER LB 2EE SN AR RS
H
(71 FRL 11 E3 ARERRE TG (EERXRFRARFHRESBRENRRE)
T 8 FE—FER 10 EERZEHAEMHES (EBHEC) HEREREE I8
ZHRHRKREMICBT 2 BROBRRBFESRNAEXOEZRBICET 5 EIENHE]
X, AR &4 7= GHQ/SCAP ~ 4 7 1 7 4 )L A&EL, %12 Atomic Bomb Mission
Japan 2 HEMICAREIN-HREE.

GHQ/SCAP fE&a &

8] ¥4 7B 7 4V AIZD LN GHQ/SCAP DREXEN ABMEINHER
BENLGEZIEREEHR L THIT. 4HIcHBlEhTW3.
I # AG (FRBIEL) X&E
I % 1TE - EEFRXE
m # RBREBEGRXE
IV # FBLAARORZEENBERIE
XHDFE 8. ODAFTIIKDEIZA-TNS.
GHQ/SCAP TOP SECRET RECORDS
IV GHQ by 7+ v—Z7 L FXEBEER BIVH
(199842 A 208 %1t £ 11%)
Fig& BAORFHEWBERIXE F1%&
BOX No.ESD-1 FOLDER (2)
Atomic Bomb (File #1) Oct.1945 — Dec.1945 p.45 — p.97

KREBRMRAI—FA(BES, FiK)

[9] 1940 6 AICN— XNV P REBEO L L ICHBES W ERXMHHAZRES
(The National Defense Research Committee) D EHE FIZ~HY Fa—k vV ILHE
K% M5 BF £ B ( The Radiation Laboratory of Massachusetts Institute of
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RIBFRRF, L& -RGLETOREVELEOTELM ETHRLEZAOTH

Technology) MFHE Sh 7.

FTOBE~A 7 o BEMERE, V¥ —RUOBEETIHEN, EFEKE
FAELERICHT 2ERBRHEZ S DHETHo. FTOLRI, KA (Radiation)
BB Oa—F (K5, FH) £ CERIT THH) THan, HROXERMS
HLEEHICERLT TEE), Tv—F—), I~ 7 0EH L35 LEEN
HHLEES.

Z DOMBRITE G HEAEE D 1946 &£ B L /2. BT T OB 2 AR & MIT Radiation
Laboratory Series & LT, 1947 25 1953 £ OMIZE 28 BoXRL R Y
McGraw-Hill Book Company, Inc. & ¥ FI{fT S 7=,

BrxOEDEZ A MNVITEIZRT AN, V—F—B% 5 M, ~4 7 oiEEfk 13
M, EFEREKIOMLEES 1 HTHS.

HYTAN=T REA—IJ V—HRFABERITIT, VY 7 NV=T KFENR—
7 V— M FET (The Radiation (#%(Z The Ernest O. Lawrence Radiation)
Laboratory of University of California, Berkeley) T 5.

T ZT% Radiation LW H SEMNELN TS, FUIRMYTI» D IMERE
FEoTRFEOHEZ BRI L L, Radiation [EHBR] WO LHREDLILE.
[10] ARFEEXOERBEREICTIEDICLMHTa—F, FiE (BS5) T
b5, VHAITOMEENIIVI=ULET NV M= U AIERT DR ORE,
BELBBHIILELITRTOMBEBRBDIZETHo .

RERBEEBHOMRBO =2 — F, FEIL, vy ¥ TEEK (Manhattan
Engineer District) T 5. fIOEEINREDEBRBHIET (Laboratory for the
Development of Substitute Material) DSM # 8B x 7223, Zu— U R ZXERREV4L
KT R-TEDLRDIDOLLERAB LM 2.

FREEDOKIHBHEME L TT Xy y—MNOT Xy ¥—)IFEKAR A
(TVA Tennessee Valley Authority) O L#&Z AF L TWD T, EDEL DETD
%, /v 27 AT 4L (Knoxville) 2BE#HAIC LT -BEBEOBHIIET VLR
D, MEDOHERELTVIZEBRDER~Y— VY VKBOOHOEBHE ==
—F =T holerber Ny F U EEOLTERY, FE2662HBYTH0
BILEETHY, HEBORI/ o —UVXDOFBTLH 2D TR Engineer
PEAIN~ Y /Ny # v TREKX (Manhattan Engineer District, MED) 43 54§ 8
EHEEREERT I 2a—F, FHALRok. 1902E8ADZLTHS.

BPRER, an BT REXPLLLRVKXERTFHZERS (U. S. Atomic
Energy Commission) & ORKDEIT, 1942 F 405 1946 ££ 12 A 31 BIZE
DNy ZUEHBTORED—E %, Manhattan Project Technical Section of
the National Nuclear Energy Series & L TLLT D X 512 8 i £ 60 FHE DX %
McGraw-Hill Book Company, Inc. & » Fl4T L /=.

Division I - Electromagnetic Separation Project
Division II - Gaseous diffusion Project

Division III - Special Separation Project
Division IV - Plutonium Project
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Division V - Los Alamos Project
Division VI - University Rochester Project
Division VII - Materials Procurement Project

Division VIII - Manhattan Project

B, oV —X0%OonNEEHRMI BRI,
FHREBRMEZBEODHICEL, SEBEIN-EFEHELZBRLEZED
AU rE—RETEROBIEICE, ZhoDAREEOSEFELR-. HlX
ix,
Division V - Vol.1 : W. C. Elmore & M. Sands, “Electronics : Experimental
Techniques”, Vol.2 : B. Rossi & H. H. Staub, “Ionization Chambers and Counters :
Experimental Techniques”

Hoad B-29 OEBTHEIFTEI - TV, TAYITIRIOLD REFEHRE
nNTWkZl, EMICLHBROLITBEVOENSZZ L2MY, ATERALEA
RERRBRLELVWEBEVWEZLEDOEXS THEA TV AR,

OR7S5EAMEFROAY

[11] ®F + Xy *7— (R.F.BACHER) I/ X + X—F (H.A.BETHE) &
HETHRFEVBLOBERELRIMUARBIXEZE TS,

H. A. BETHE and R. F. BACHER: “Nuclear Physics - A. Stationary States of Nuclei.”
Rev. Mod. Phys. 8, April 1936. pp. 82-229.

N—=Ti3fERE 2 >FE V.

H. A. BETHE: “Nuclear Physics B. Nuclear Dynamics, Theoretical.” Rev. Mod.
Phys. 9, Jan. 1937. pp. 69-244.

M. Stanley LIVINGSTON and H. A. BETHE: “Nuclear Physics C. Nuclear Dynamics,
Experimental.” Rev. Mod. Phys. 9, July 1937. pp. 245-390.

INODRIXBEFEDEEDOR—TONRLTNLEHREINTNT, TALT 7
VHIDmXTHBELLLEE- TS,

(EZEDQDVV4 VTR EF A7 o OMERBORIEZENTND.
M. Stanley LIVINGSTON: “The Magnetic Resonance Accelerator.” Rev. Sci. Instr. 7,
Jan. 1936. pp. 55-68.

[121 7% v F2NY — (Norris BRADBURY) 134 v Ry /A <= — D% KN T
1945 €-1970 F£OM, v R - TITERARREFOFR L2V, HEFZEHOR
BICHAMZ, MIREZEX TN TN TOBRE~RETLABLBREE~OLELE
EXMRELBEBL. FTOHRBFEL L TKERELZEE.RLL, VX=, ==V
ThI/RETOERERIS . RAKBORBHER L IRICEMBFEOL
MLICAMELERLCH FHREMESRE LAMPF (Los Alamos Clinton P.
Anderson Meson Physics Facility, MI# =X/ ¥ —800 MeV) % EZHK L 7=.55F#
TED 2REFORAFRFREFATIBERA~ORLZBTbh. &b
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FURIRRF:, L& -RE LETORENEFEDOTEIL L THIBLI-ADTR

E@E (Nuclear Fusion) #FFEERFI % Algk L 7.

[13] 7 7 ==— (Harold AGNEW) X3 X8 (1970 £-1979 ££) O E T, Ff
FROBHOM, V-V %, ETFEEMKLEBFEIRICHEES, —
FHBRHOREEITo -,

FILI7LEDQRBB~OFHICBATIHHRE
[14-1] FEEHBIEEF 25 F (19504F) 1 A 3 AKER
TEXFEF%EOBRFE] EEREEHELOE—E] “D > BEIHS RBE~
FRETETOKRGRS MHTHER BEHLRFR
BEEREROBRE L HXICFROBELLEZORIBBHE I TS,
[14-2] FEEFHFBFER7HE (19954) 1 A8 AAKEH
FTE#% SOFE o EADHR] >V —X <38>
BERIEHTEZHEICLD 1E=20k BRFHEAH) LETIEELHS.
‘WBORFHEREAMICES HER-oT, RKED LY CBEREEBITRIT-—
ANDBEFEDBEFERVE” OFIHENT, BBRREBZPIEFAERIIFESL
X DORENBEI 24 FEWCA—I L —TTAY 7 LELBESLHEFENA
ZRVWEELELDY, TKEORKIVFEBIIRZAON-ZERBEDOFEK] ORLE
TEROBLLETAT 7 LERIIBE-TVWIEESBETHS.

&%

[15] B-29 CKkEEONREEFEEHE) oW T
ZERSHEZE (Boeing Super Fortress) L PRI -BEE T, 1949289 AL
SERL. FIFRAT. 2430 B Ah= v Vv 4 BRHE#H. HIE 43.05m, £FK 30.18 m,
MER 562 b, BRKEE BE 576 km, MGHERE 5230 km (8% 2
bUEEE), RABHEEHE ON, EEXFY LY, 1944F 6 ANDE
BlICHRA. K TRETIZI970 MAEIR. YRR, EEER
ITERIEBEMB N OMREZE > T,
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How Did American Physicists Act over the Atomic Bombings of
Hiroshima and Nagasaki, and What Did the Japanese Do
on the Ground when the Bombs Exploded?

FUKUI, Shuji
Professor Emeritus of Physics, Nagoya University

Abstract:

Luis Alvarez at Berkeley Laboratory, University of California, was the eminent
physicist who was awarded the Nobel Prize for physics for 1968. He had
participated in the wartime researches since November of 1940. In this report,
his wartime works, some of which are closely related to Japan, are described
based on his autobiography, his invention of trigger method of plutonium bomb
and a measuring device of atomic bomb explosion powers with which he
detected air pressure wave on B-29 above Hiroshima. He and his colleagues
wrote a letter to Professor Sagane which was dropped on Nagasaki telling
about atomic bomb and urged Sagane to persuade Japanese authorities to
surrender. Some dramatic reactions of people in Hiroshima and in Nagasaki
after the atomic bombings are described.
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J— OHEBOBRHOE-HIC . ZOTFHRMIEE

Thomas Kuhn Revisited: Preliminary Discussion

TEHRE HAMKR

FURUYA, Shintaro

FL®HIC

[h— R« 7143, 20 i, HECHRLEEBLEXREIEO—AT
HB). FEXBEOMNBIIEA}THARTH, TOZELETETDHIEHEIITVEL.
BERELROTALY (A4 5] BAESTEETHARL, HEICRY
DHEDOEBHOKRE SIIABMOEELENLTHS. LrL, 77—V ORZEEN,
MREIC, COXHIREBLEZT-O)) 27OV TIK, EMHESICBWTE I
S2&DLEZEREX RV, Zhi, T#R, Fokdic, 7—vOoRFEHLZE
RLI=DM) EEVBRZ DI ENTEXAMNTHS. L, ZORWE, £
DRENT LY T o L BHENOEETH Y, RIEFFARELREIZITS X DTV,

R, DXL, /—CORZEEEZEMLI-0ON]. ZOBWICERX DT
WIZiX, £, UTDXHiC T#MB) OBSOBERTETILERSS. T
nbb, F—I2, BRBELKERLED I I/ - ORZEELBEE LI-DD.
FBAZ, TRHEEER DL I/ —  ORZEBLEE L0, BT, T#
EEREDL IV ORZEAHEE L0 THDH. R, Fxidx
NENO Y — U BBEBERLRTER LR, ZARGERTET5EEAT
bHDDOER, LD — BBIIE L TR TIXRWVWOE., LehksT, &
BELSENEND I —VBEBEZBEKTENIE, DWW —ORFEEKY
ERNTIOIVNEMENZIEVIZENDTEASY. K, 7 ORFEZ A%
BICEREAT 27200, FHIORERTHS.

UTTi, E9F &L LT, BRBEHELENLEDOL I IZI—V DRFE
FPEBLILONPERTHEL Y. BRBFEHSFENZBELILEEDLND 77— D
BB — SR EROR LR, HacBITaRY - Bif2ERT 30
Bt LTHIELIZILD TV S, 2o Dy, RAREMSFORZEREN, B
REZROBERLR2oTWAENLE. 20, BIREZZ LI, ZORFEE 1R
LI T0r — 3, BRABEEESFORZEBICEENLE 72, Thid, 7
—VBHFOERICELEIE, IRBFEHEESFT 7 —V OREBABAMB L TV,
EWHZETHD. 2FY, F—rORZBRILLSBREROER L o128
FEBTHD, LWVWIHREMBRBRY THHARENDADE. AR FRIIBFER
REIEHSUTALVS, ZOEBOBZES+SIIBERINTZHLOTRN
T, EICHA LEERETHD LEDRIERLRW. 22T, HF—HET
i3, BABFEHESZOFESH > —ERENE L HEZHNBOLSF—EE]Y
LT, ThoBFALELEDbNE 7 — ORZBIZH LT, 77— BENE
STERFEBET /)~ ) —bHBVIRIEFIE LTIRRT ARV F T, HARER
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SERI—VORZEBEZLOLIICEBLIZONZHLMNILLD.

DEWEZEELT, RRX—ROBFHEERLED LI/ -V ORFEE L
BLIZONERTAHL Y. BRBZERSZORZEN T I RREND O LR
W2, RN—=,Th bvall, 7—VORZFE2HEOREBIERTHD EXIT
ED. L, REIVI—CEFE, RR—Fh oDy — U BEBENE
PITHEHARWVWEEFRL TV, RR—=TFH b vadBIZ, 7—rORFEIHE
SEZRE L TR ZDIIREEAI . Fio, TOROBFHZEEL, 7—V
DBRZBELEDLIICHBELTEREDEAY . ZRHDORWIZEZ A0,
F_HTIE, BEHZOLEEBLZRVED NS, RRX=LFHbhvans—v
iR L ZOMORFEFE- LD — VEBROKE: - R ERLS.

FEZHITHE, BEENEDOIICI—VORZEAERLIZONERTAHAL
I. BEFEHRIZBWTL, BHEEERIBIT DL ERY, 7—r0RZFEIL
BOGEFICZTIED N, LL, BBIZTEDONENLLEEST, 7
—VDERERTHICHBENT-LEZZDDITEETHS. BEHEEEZBIX, 7
—VDEERE KR,y o8 #HHE (7 22— 1) 7o —FOERL
ZTED. DB, Thi/—roRZEBORETCIZdbh, 77— OREE
ZFOHLDELEEFEZRVOTIX RV, ZFZTEZHTIE, 7—roRF8 0%
TIEDHNEDN, T TICHZEENR TEOEEHEN I TW: (KRS vy
S8 HEE 7 xF—F L) T —FOBEBRULTCLUTTLRN-T
WS T L EEMERLEY.

T, 72—V OBRZEHNPARERL WL ZAD0RFH LI, —KLEDk
IRBDIEoT=Dh. ARBIIZDORVDOIEDDOFHHEERTH LD, T2
HLLSEBRTHILIITERY. FIT, BLVIZTIE, 4% — L DORFHE
EAREICERMNT A ODHEM TORELRL, BE/ — & LTHEDHE
AT iz,

1. BREFUSFR I —HFBRELOK S ITEBE LA ?
7 — LV ORVEBSRIESNRIES - HEERIHE L TEOA 3y M e%
F=0ix, BIFEHEL¥ETholr. TOEBOKRIEND, BEHERIC [/ —
YRR, T7 =B EWOBEPRAVLNDIEETHD. ARTHE, 3T
IATELBARSEHL2 LW BEBRAV LN TWASR, Fhidr — Lok
FHEELRATBEDTHS.

[ — LRl OFRFEHEF LI, v — b RBENDZaa U ETRERD
BEHS%0I L Ths. v — bUi, HEHEThoYa—Y - F— by
R, M=V 2N, LORBHRFEORBEZ, BELELRICLTRE
HEYRRES L., MBI EFIIE OBFFRS, bRERMM A R TV,
ZOED, BB 40 RS 50 FRITHT TORBKEIIBT 54 74
B X —ORILOTZHD, BEHRIFTMBHERZOBIR 5> T [FEFRR
M) A RERORBICEAET, RENMEBLESOBRSERCERSND Z
LiEiot. TRTH, v— b ORERE¥E R¥EOREY) L LT
—DODFEPREFBE-TEY, BHEEESFIZZ, TV T - VT - TIT3L4RAD
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EORBDOT Ta—FHLBENTE W, (FF7A4 X, 1970)

L, ~— bFrEELEBGTRRTWHS X I, 60 ERICADET, &
FHEZILEE LTRBEL bR, (7— by, 1983) ZZiZ, 7—Vn
BELILOTHD. REEIX, BEHEFIZLSoTDI— DA 3T F2EL
TOXHIZHATS.

NI FA DZESSBFERFTEE RANVAEE  (puzzle solving) IZREDLR D7
—VOBEBIL, —NWASOERDO Y = M ABREFRINEHCKEHFEZEL
T, BEEFOLH Y FIZEE£2HEL L1k, &HEE - BEBEE L
ENEEBZ LI~ — P ROBFHESFICHERIAZVLOEKLIIT
BTN E DAL DIEEFAT. (BE, 1994, p.320)

DA N7 MZOWT, FIIRIFUTDOLIIZE->TWA.

TTAHY RLNTERIEL-REATIE, KEDSFEOAENRFALBIZ
£oT, 7—rvidwrrs—BLIIERDODAT AT IZHEL LTI,
(FB8) FEHARORZERE - BEESFITE, BROBZFIZII U D HHEH
BT, BESBEDLIICHEEL TWAHREHE - HEREL-THh37D
WCEDEREZBALEEHLZVOT, BHERAEITEZ LI28<, BFEOHEED
TBRICZE ORI 2722, TORE, ERZDOLRIPORZEEZHHEOBED
RPOBHDE D IHZ-THBELIZY, BT H A LB FMERK
DY I FOEMDELLAVO LI ICREFZ2HILDETHLDbNS A
RKTHD. FEbike—brDEIRFTHS. (FIUMRE, 1984, p.8, p.20)

WINDOFHATYH, BAMESRZEHSZORZERRICER TERVWERSY
RIFLIZZ L ZRLTWDEBSEEED. EE, 7—r0 [REEAaOEE]
OHIRERED 1962 FEIZ LA F /b« h—Y oD [HRBROE] BHERIHLTH
DM, H—V UNEE LUEEREIL, YR M TABRSETHOONAMEERIC X
STHEDLD L IR-oTW e, B, K, BEN—KfLioT, HRBED
BEL o TWEDE., UTFICRARNA—RBFHFZOB R LB THE, [
7 A —F)V) BERPREEICRIETEEONAT, EFICR LBk M6
KEER] 'OXOSRVODEEBLRLSES. BEHTHLERTHLIIC, —0
T RE—F )] EE-TH, FOBKRTHELEIAETT—HIZRETSHZ
CIFEELW. L, MEEE] OEFICE XE, SIATORBIIX, whbid T
JAEZ—F )N REKRTO, BRBEHSIFIINTEI—r DAL 37 MZHE
THRHRATH--LEZ LS.

T, A &—Fn) BERTO, BRBZELSFINTE7—r DA 3

"L, CHIRBRERMERICET S BERER) TRV, LA, b—vRX-ta
—ANES TEBHE] X (RFAL] OEIRBDOTHD. 2%V, BRI M—5KE
DERRN-Z L TREEASbRV-CEE2RBT 5] (E2—X, 199, p31) LH7%, #
MERBHRTO TRRER Th5.
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7 MIEDE D ThHoted. HEENFRLETH S [Handbook of Science and
Technology Studies)] Tix, KZED@RED, 7 — v ORZFENRBARBFEHLEFIZ
HEBEEZ I L EFENIRD TS, ToHnh, IERERR] LFHEHh
HHEARBERHEFOREETHDIOV V7 ) —N=kT 4 FTDEEFIVTH
£9.

ERZEMRTHV O HE-RBHFENST (588 LEHo-IL, 7
—VDBBILL o TR 27— IR0 B ERDr — AR ET 4 DFEL
EEMICRA%LE XS, (Jasanoffetal, 1995, p.141) (H#HFR)

EREHEI, 70 ERBECBENEERBEHS20O—SHT, EREDOL
EAEEE BIFING. #511, ZOAMBTTLEY, BEFEORETH
BEREEZ T 4 —L RE LT, SULAEZNH BV IZRBENFELTD. &
HOXALANFEZERPERBFLELOETNE OMESIT, HEEZHLEVI IVIT
BEETH  HOBREBNTHI LTS, 7 ) —A=t7 4 FOHEBITH
b5 Lo, EREFEIBEEELFTOIOT, LodAcod Lo EE
DEOHDEMD L 512> T) EWVIHIFRIZALNZITXEETHS. Lr
L, BWITBIE0 L 5 CEBEEINE T TR, REROBRLZERLT
BEISN-ABHOBRRATOAS L VI ATIE, FLOBERY bbo kb
T2z,

BT FOTESOERZERINT L ZATY T 7Y a 03 e
2, ARIXE D TEZRW. Z05 %2, MRELZDARIE, LA - =Y TiE
RBHEETHD. LA - "=V EEIBRRIBEEOABOERNTHS [F
EOER) BB SN, POTHUBEEMRII LA - — Y L OB L LCER
RENBDE. #HEET TR, BEOHED D IIEEMENCE B hiZ,
BEEHEMETR, BEO UL NEELHWITE Y L EREO L AEED
BTHRBbDOTHBZ LT, —HRRTHSD. EEE, BEOYLAEETHE,
FTIZ 60 ERICT 4 — FU—2 DRAMEICET 2 HEGERES 2 S 1,
70 ERITIZT A ) D UL AEE S T RBEE SRR I SNBICE STV L
AL, BEECRBWTHE, BRIZEYETHhok"

2 EIMTE TREDEKRLE IO, TNABSEREDTRINBEREXFHROIRTH B,
BE#HLPMET I ORFTRIFITERVEDTHS. HEOEKL, botEX R
FOMBE LD H DI, YKRHER t”fiﬁ(%E@%@F%B%ix’fﬁz_[‘oﬂé’\%t
551, EOFMEFMEELHETEXONDIREESS.

P 7 AV A ANEELSOKRBEERSOY A b (http://www.aaanet.org/profdev/ethics/) IZ5%
LLEPNTVS.

C DX IRBAICSITIE, YA 2R U r—RXRBI B LTRI o, EEXBD
H L. &/ TRZEE0HEMER) 2B8KRIT50VVOER, To—FT T§
FRBEOHSHEME b, THERBRCHFEET D LW, EbhTANIE S TEHDE
EEBDTHREE D227 ) LBV, THAZ U X s ux—XLN), TR
X¥ U H T AT, DEAEEOZVELEZNLTTRLITYH, B¥RIT, 8260 Th

34



Y—COHEBROBREDEHIC : TOFRHBR

ST, LOBIATY 7 —N=%tT 4 Fi%, EREMFEDOHEL [7—VDR
GILE 2 TR 2T —|ZhoBEHOFE] REI—THDELEE-oTWAH. L
ML, Aoz bz, BRITMEANEFPLREENFEIZ OV TUIEERNIZH
CTYH, 7=V DBRBIZE > TR 27— 2o =RFERDFE] 1oV TIX
BRI LB U TR, Lo T, HEDE S HEEDOFHE) MTT
HBENDIZHOWTIIHERIT D Lz, 728, ZOMOFEELEDTEZLD L,
EHYRbZzniEZEERBICMTONE (7 R F—F V) T a—FDl L%k
BHRLTWS., 2L T, 2077 a—Fi%, BFERRBOEST OHELH9THERK
SINDLTHHEEBREETHS LZITIED LD, (Knorr-Cetina, 1981 ;
1983 ; 1992 ; 1999)

LL, 7—UR, BELZEFEIIHSOPRIZE L LIAATIRW RN o7
CLIIHATHB. ez, 77— i TRFEEAOEE] TUTOLIICE
S2TW3B.

HEFELEBEL LDOOBEIE, HEOERDA /=1 T @mmamé
THRBREZINCEERLSEL, TTARTWAZ LIZRMAEITTHN, £
iﬁ%%@¢@§%ﬁﬁ%ﬁ%#ém,%@ﬁ@@ﬂ%%ﬁ%@iﬁ%mm
ICBRIZEEZEIEDD, IZOVWTRHELS ESIEBRPSEDITALNTS
5. (77—, 1970, p.214)

ZO5IRIX, 7—VvoRFERIX (/7 XF— ijﬁ%hfbé AL
FERIIBITIEBHBBIZL DDA ENTHEIN, HEFESEEFELYE
BERICHHEILTWASET, 72— N=tT 4 FIZTB7— DFEL o
TW3. Wi Dy, 7 /)—NA=kT 4T D5|BIZHoTzLIIT, BERZHLD
FERITHEFN (7 2R F—F )] Ta—F LERMTHEINLTE. %
THNBT I RZ—F N - TTFa—FONEE LI-REX, 7—rDORZEEIC
BiT3 L) PEXMOHETIIRL, REED] L0 FREFEOHET
B LE, bOrDRLTWVEIZLTRLTWS. (BRE, 1994, p.131) 7223,
T ) =N=%T 4 FTITALNTEDENEZRZEL T2V, Thi&H
1%, THOMBEDRES] LRATWS. (&% - T B#R, 2002, p14) TED
HED] WO ZEIREARTHEZ LT, EBLIILIEHLICE > TEMW
Fotl-.

ST, BARBFEHESFE, ERZEOMYEAREEZETICLE > TREINS DT
TRV, HEERERORARBELELSFE2TES TOEEREIZ, R b
nyyFasI7h THMbND, BHEMBOLEESTFE (Sociology of Scientific
Knowledge: SSK) #3&% 5. BIEHBOMLEFIX, N — N—=UXRTA T 4
v R« TANTRERREBEHAREN T A U NTRKRBZEEZ - TV, =
TAUNTREREFEIND. HOORBKIZ, REAROLEEEL VI ARINR

i3, BACHLESOHEBMAESER [REY) LEETIORFE L2V EV ) RE
WCEELETHAIN, BELLT, YAV R - U —IXRZORBEBH IR -T2
LW DI, BELBIEWTHAS. ) LEEDHTNS. (&F% - FEMR, 2002, pp.17-18)
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TEIZ, TRHFEEOHEY] ThHan BT HROBEMHEFTEIEREIN
R ote, BHEFENMBICESFENROITEITI>ATHE. T LT, ZOHEF
BIoHTIE, AR EENT 7o —FThoThEN5.

N—= XD [RZEHMNE L ESFNER] X, REERE2HIBEOESHER
LMESITTRY, BEEA2ERHIFXLII—VOREBRRLNSG. ), #/E
TOHOHEMNEREZELEWIEREZEL (Rburv s - TusJh) 2EBHEL
Tl L THRARTAT O [BEOHEFE] IZXT5 77—V ORFEBOEED,
FEEICHBR THS. (Bammes, 1974 ; 7T, 1985) 2WHDL, TATIE, £
DEEDRITEDZHRFEZLHRFZOERIZBIT 27— OREZEBOAME S
FIZER L0, 1T — U1 BEFER L P2 b ORFRER X772 (ibid.,
p212) L LT, #ESBRERNREELOEREZBBAL TV DEINLTHS. €
NIZH2b 6T, Bf ez iz, TATICEE 77— BFBEOSEIL, o
ELEROEVI VIR LABBEMNTHS. TATIIAE HkEEEERR)
DEDLY T, UTDOLIIZED.

HMBOBMBEEZILTOTIIRWVDEWVIBRNIE, FOXIICLTRHRARTES
DTHAI M. HBDWNE, EDLIREFHETEORNER/IBRIZHEZDZ
EBRTEBTHAID. TOBEZXFRBRLIZZ LALLM THS. ThiT,
BFELZOFEIIZEA CEENREEZELE, TORELEBYRDOZ
LEEZTWAHE, TOMEL LIEERE BEORMMBZ2NEIZE ST
DH, BIRENS BDOTHD. ZDOZ L TRFEAOHEE] WMz ke
THIETHD. 7—VFFIT, BEREBYRDOIL LEZTWVA LI
REZTONDILENLE, ERYRDI L LEZTWAHEZHAWTHEL
TW3. (FBE) TN ZZRMBHIFILT o —F 358, Lohdp&E
EETHD. (F17, 1985, pp.110-111)

DX, TATICE ST, 77— ORFEIL, BEMESITOFER L
W KD, BHEMBAREELAVEES LOREBRICSESAE. bbS
AMAEEITIRBRINTWVWAR LI, IATRI— ORZBESRTH L X,
ZOZEOHFIIIF ERL L O—RZBRICHT HHEZNRT Tu—F
—IEEh TS, LaL, TATICENE, R—R5H F208HRD,
7 — VISR R ERICH T A AN ART Fu—F 2 EATEY, FOEK
TRNR—=RFH b2t 7 —VERAFITHEEVD. ZLT, HLORENLR
BV, FOA T A X—HHEOHREICHS, L IATIRES. (T T, 1985,
pp.82-83) £ D 5 2 T, KIX, T a7 — L DORBEHLSFERFIEST O,
HEEERATARX—L LT, 7Vl RRZBEIBFELTVDEDOTHS.
FILOE S KO, MEELFE, T~ UNCRFOREOITHAAREICER L
T,

ZIT, FAMTDATHAuaX—1r7 — BN, H ETHRA—JkE D3

STATIHE, BA—BEEEZETHHOIIHL, 7—riEu-rEBETHEEND
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DEIZELZLTWAZ EIFEAL TR RTIRLRWN. LnHnh, 0

SRTI—VEEHTHLND Z b3, TRACZED 7 — BE 2TATH
BRAICEAL TS, tWHZLE2EKRLTWANLE. L, MHHIEH
BORE] TOI—COFALLLALLREY, 7—VE3RR—RTH MY
2 L FERROMEEBE B - TWVWAHAILE2HATEI—F T, oA T4Hux—
B —VEBEPEBRY THDHZ EEEELET W, Lo T, Ak -
TalI7hIEB 7 —VOFE—F Y, BRFIHTIEEICOVWTOATH
o ¥ —HEEE—X, 7= ThiEEo- DEMTHY, XKBEUADMY
DTHREhoTz.

BEE—IX [7—-RFFAL L] OxT, [RAbuard - FarsJAsiE
SR — ) EWH/NRHLZRITT, 1987 Fi27 — %K HE LEKERIC
BIFdtELAKRDE 7= DEFEIZHOWT, THLMNZZ —03, ExKEKOFW
WZHa0bbT, 2hrr S - FalIA8IH L TIEE—BLTEERNREEY
BHLTW2RW. BZ6LIX, IBRROLAIE] 288 L THEFORNE O %A
FAT DT 4 UNTREROHHEOHEEIIK LT, N7 Tu—F AT
O—FOHEAEEBERL W — 2t LTIEIROAZANS D2 X207z
DTHAH.] (BFF, 1998, p277) LELHTWVD. ZOXKIIZ, F—UHA
fav 7 - 7l T AMIBERNTH- RIERIIHEFEICWE IR, LUTIZE
O—BlEFIALE Y.

(Rvary - 7urs7n) LERENZESHOL - & LREREREIX, ¥
LRIERZZIZHDETRTTHHEEETHILDE LTALKEBRINEL
2. BRIZNBEEIE, ZhABEIVILDOTHI, TRIZOVTORFEERDE
BIZBWTWHAREZZHEZLHE TV ARVLWIAD LI IZTELRTE/ZDOTL
7=. (FB8) FixR bur s« 7077 AOXELZREFE—ENT T2
ArZ77vay [HEBE] O—FlI—CTHHLEEXHLEZEOVEYTY. £
nn, ThIZBEHRDAH LETED TS, bolFMBINHEF
B - BRAERLD, FAOBEATIE, IVEROPIBLOTIRIZEAEDY
FHAL. TRHD LV HROERILIEZ, BROBENHEHERIZBVNTEK
BB THILEELIT<BHET. LirL, Thbix, 2o&EIzoOV
T—3 bbb, BABEZNZIOWTHOESEZAAETREBIZBATHLERIC
DOWT, FFEACMLIEREEXETHA. (F—2, 2008, p.140)

N LT, BRBZHESERN, HOLWIERT—rORZELB/MEL TN
28X, bITRBHATHS. 2FL, Rhard - Ful S, EBREF
FELERY, OB EDORER] OKRELZERBIIL W, Zhwz, B%F

ERFEIHRNTETNT DI L 2T LD L LT, EHIXZOMBIC TRAHE
FE| 2ED10THD. 2FY, BECHTONDBEED BIL, REHIZ,
TORFEBBEL TV DHHERFICOAMT ohRTER LR, )b
Z.0hEd, BELHESFVAMELE &I, ALNICHINEEH
HEDRBEIIFEL . HSHMEORE) ZEBELLI L LA IRV T -
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a7 T A%, L LTERER l&’Ji’J?:{”Mii'O:AU Lichotz. Ry, t
LHEREEZBITAERBFHERICL T, TE0HEN) LW I LIZEE
ETholkZtl, T L) OBREMESLCEZOMD THE) LOBREEER
LholZ tit, BERRRMETHDHEELIB2B/RWV. LT, ZOXM
1%, 7—OBFBICHT 2BMICER L T,

L2 L, ZnbEEoTHABFERSFFIRTES LEX DO, BEEY
T ES. BRBZEEESEN I —VEBBEL VL LTYH, ZTABELRICR
ENEIMIENNENLOTHD. 2770, SR&ENnTWBLUEIZ, BREE
HEZFIZBEAOXRMBEOEE, BLXUBEORELFD T 4 — KXy I RKRDL
NTWBDIEREEWVRY. TRZ LT DT ek i3mda) Lo
BRIL, ENHIREI HBRED, EOEBLELROD, EWVWIHIBRLEDT,
HRZh o BEICER S RiThidebewnw. Z2LT, 7—roRZ80R
BREHE, BEWRLSZED LEBEROFITEENTW AT,

2. HEEREI—HERZEDLSICEBELEN?

77—V OREFEEFRE, —MRIZ, 77AXYT—_U b, byv—nA3Iv, NV
Uhl bz, FRERZEOMEICSEIND. HLN [H) BEEFE LT
N5, MFIZY == b TREROB/ZFTRZ L RA—ROBFEEEE,
WhiX TIH] BEEZEL L THEETDIILNTEDINLTHA.

FRFEHEZL V) AESOD THVWLNEZDIX, 1974 EOFXFV—NEVa Yy
VoD T AY A EREICBTHFREEE) TholL > Thb. (BHF,
1998, p.241) L2 L, FIARFHEZOKEEZFRMICKHIEL, ZO®ORED
FEAEZRELZDIX, 1964 EDO Y T DEFTTho7= (BFFE, 1998,
pp.194-196 ; Fuller, 2000, pp.284-287). > ¥ v'7 X, 7 —  DEENEERIC
BITHHA vy FHRBHH E R FHERIB T 2RBETEREMHTHE L 2R
BULIZET, (IRSEAL L] REDI—VORAENEKRBOICHEB THIZ L
R L, TOREELMEMERL LTHHAILE. 77—1F, Y ETILLDZ
DY —VEEDR, ROMROBEFEELLICL > THEZEEZ LRI R
FHZBROEBI o7 L E S, (Fuller, 2000, p287) S7-L2Z, 77 —ME
IRDEROBZEHEZEED—ANTHDT TV L, HRELLTOHLETEODHD
[Perception, Theory and Commitment: The New Philosophy of Science] T, ¥ ¥ &’
TDI—VBRELZEREOHT T, 774 ¥ T—_V b, AU VY, by—
NIy, 7=, RIV=o—%FRFEHZEOMRL L TEEDHTNS.

S HIZHLERY BT B 0T7 5 —DEETIE, 77— OBABEO ARG, SERERE T
HOLWAERPEESIT TR LN TS, B¥EHEEL Lo - BRI,
BHEZIRIC D5 —REBBRLRERHNO —DOERHEVHENTLL B LD T, FFIZ
BRZEW., =L 20, 287 R— OB, [7—2, Fw—n3Iy, £V TFHIY
2B N2 EEEN. NV UETFAXT—RUMIEBIC192484Fh. vy
ETIRBIER, ChbABE—2oDHBME LR L, ATy nryFXrd, FY—-
o—Fy, ~alR-T550, Ty R Ry, E—F— .. vFyre—bLRIHEROF
FHEET-DIZHIRN1DBSEND ASEATNTH S, ) (#iER) ¢ELNTVAS.
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T, B¥EHERER T I EbRERL LI L ) REFRFEFEICL>TRY
Bxohi=oh, LRI BEZXHLNNIETHD. 7700, BRHE
FEREEZOY - VCAWRNI L2 FRFEFEORBO—o L LTEIFT
W5a. 20, BRGHREFIIS THLHEELE LTHEELTWAL, LIFLIEFELE:
RABERFIZU 7 PSETWB LIIE X, BXREEZRAFEFORBEICH
WEESBHLHEELTWD . BRIZHREEZOREE (T 51 L) 12
BlZTWABD (BFF, 1998, pp.242-254), FBZEHZE L FARFICHENRETERH
WHEZEREREL L THWHIERRERDBY, FREEESEREHEOFH TS
A LR ERFEVREEV. EBIZEZE, T FL 2T HLELRFICE
BB ESL LTRRENTZDTH-T (77—, 1971, pp.12-25), TOEK
THRI Y FRFEERF T F A LTl ol L i3E L8,

FIERFEEZROREFOEENRF & &L o7 - ORFHEREER
ELTRBEENZIENO LD EEY, ZORENRTNOLLEFESLE LRFE
FEEEWTA2MEL2F o TV IR L TRLIREES S, ERONY
T—La v EEDSBERRBENEELRZZ LT, BES - BEHEZICRELES]
ERILTEEERBERO—DOENLTHS.

ENETORFERZIT, RESEHEOMETIZEoTH X RFEEBORE
ZHSICEF T LB TETVEY, RZEOSEMEICET A HAICIT LI
LIFBZEFOEFB »i-. 2L T, £9 LEEFRRZERBOASEORE
BIZAILEETCEONDIDONE ThHo-. LMo T, BEORFES - B
ZOERIRCT (A& —F ) TFa—FE2BmY, £5 TRVWBAELED
TLIELIE TRA v 789 R BbTholz. 7747 —_V b, by—
NIV, NV v, I—ribi, BER - BEHEZEOZ ) LBREBBERL
2. BlZ7 74T —RU M7 —0i%, BROBES - BEHEND R
BRIEARIT TS Z &%, EEMICTERICEDY ERARTMN) BRI
IXERERICEDL S (@RATRENE) BRRMEE LTHEHL TV, 3T
R 52, ZoEBEI—FOEREHMERIINCL THL—RZERATIIHHEE
N7 7o —FOEEMLTRTHILDE LTZITIED N, BRBEESFES
PRSEOFE o, FLT, BICRD LI, BEHRTIE, ZoEFT (=
JRE—F N TT7u—FOEENEZTRTHIHOE LTRITIED LN,

LU, 1950 405 1960 FERIZHIT TENREFN ORI FEE 2L B LA

T, B9 L [a— K REMEEES, FREEELUAO L 5, RHEOBERSMIED
HEIBITZRAFE TR RoTWAZ LI, BEICRAEARZLTHS. £H LEE&EIL,
BIETIY, BI¥EEASICES (70 N —FES CZEREMNICEELTVS. bbb
A, REHTHEILIIMAT, BEESHEOHERRHEORIMBSTEYT (23a
=Hr—var) BRLLT, TU N —FEBREETHS. 8, 25 LEEBIL b
ETREFIIRDONAMETIIR. AESELASNSEL OREVCEFICH LY
KEBITHT HDREER, BARFCBIBH RNRLEL TE HITLEL Ro R
TR, 1V 7 b RS - BSEEE L L L ICRSEORK L BEORFEICR D BAKD
LRI END.
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MEEF LT, BROBEOHEFHAVITELISGEVEHZ 00, BFEB
BIZBALLRVE W ATIIHELTEY, 2oy S IREFEENRK
BEEMHEZM ETLTWAZ 2 #H LTV, REEHEOH LTI, RS
FIZLoTIHEHOABIZZ LY. LEMN-T, Thiiflds Lix, BR
FWELEEPHHETE L THY, S OICEBFEFEMRE L W -REE 2
EETORZEREERERANGEINT Z L Thotz.
ENREIBFEDTAT VT AT A — T TAVRETHRSEREFEThHoT-.
LUz, #MItRbo THROBKFEFH-TE= B2 Y, 25 Thod L%
—BHIFT HALMNTL 5T, ZOHRBOA 2Ry MIBBERTEHLOTHS
TIZBEWRW, TF ARV ALPRRZICE I EEBEHEEL TWARAN
—RTH MV 2DRIGIE, FOBRIBOWTEoLK YR THHLEE-TH
B0A5. HLICHBMRRKISE, T8 branbsll ).

BZOBERIEFIT—EMAIR0OM. bhbhiiks LT, BFEEM LI, &M
WESHERAIEEGEMNENTHY, FEMELEFLE, ¢RDRIERL
Vo, (FEE) LML, LLZ—URBRELWETBE, Bl R Uf®
& ORICHARERRNITA L, BFAES L MOERLE DBV 2L, AR
EIRXOWTOFBNEEL RN LIZRD. 728, TOHAICHEIE, B%
BB 2 BRI N ORBT A LD LI RERFBETXEZLWVWHIDIES
M. (FH b=, 1986, p.7)

RNRN=EFHbrald, TOLEIREETHo T —VITHEMERD DT
REFE W Lo T A R0 o0, B2, k&, 8813, BABRFHES
FREE, RRX—=LTH b aill, TNOBR—EKERo-LEIIHNIELZRE
DF7. L, BEOORGBBERBZEHSFZLEIRR-TWE. HHIX, &
HIPCEEFICEASNAIBFELELUBFE L UTHHEI LR, 5 Lzt 0B
LT, MBMIAEEARBZERZITHIY TAH I LIERLZEIT DR, #HHi3k
Lz TRZOME] 238U TRY, ZOHRIITFSIZ L IANRZL.

LML, bbAA, BEOLORIGESLWIERTRYEEWVWIDITTIHRLT

VAR THMICKR LS I LIITERVA, BEHOXEEL—IEVICT S L ORI, RA
LTHLTEBZ Lign., [y 27 —F) L0 IHER L) LWHELRERKS, 5
B#HEZE] LVWOEL, TOIHST SBERIN TV LIFEX VLT,

P REOLEFELS 2 AN POBEENESOBRRERM LI LIIALATHS. L,
B HBHLFATIRE VD K0 i3t LARABEMRT A LD LEEZHV TSR
%, BARBFHEZLOMEICENT, BALTHLTESZ Lidhv.

0 TEREEA] (KL, 1976) BOREBRT. =L, 2 I T [#h) LWHEL, BHLE
RTIERL F o BHRBHRTHNWTWS., 7oL, Bz 52 & I3BR SR

B SEBREFEE LEABABRAS 2 Si, BATHYRRD [Eal) LIERICHE
LV REEETHB LEX ALY, [#f LWIELE, 0LV biEFFa
— LTIRRDI LI, 7 OREREERTIROMIREL LTHFET 2 ETHS.
g —n v ROBEBEEBEBRLIEALICE ST, Z7A4¥T—RUbEeTH b
DEEZZ ) LEBEAND RS Z LITEEICRIKRE.
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RV T by aid, EOBIRAICESBAICENINTVDEY, [RRA—L 7 —
Y ORFTHBRT 2> 1-FRE) (ibid.) D—HoODEZ L LT, R¥FHHE 0 s
Fh BRELE. T, BRESHORBEOBEEMMBE TIXhro 2, 1§
DHAEMERL AR L2 - ORZRHICKHR LT, BFEEROSEN2ES
PURATEIEDD—2oDRALTH-T-. LrL, REFENHETe ST L) OF
Eimid, BEOEFITIIY TRE-TH, BAECKKOBEIILE -7 EHT
TEBbDTIRADo7m. ZEDH 2, RR—@FbLHBAA, FH Va2 bBEZH
NRPoTZEBIZONT, F—V T TICREL T T, UTFO X oI,
7 —IIREOESRIZ, EMEDOET N EHTTNS.

EMEILDHZELRILL, ZOTRTOBEBRYL, EE-oBE, XAICEE
LIcBRFHEBRLW bORRL EBBIVZETHAS. £LT, BFm
BREBROLZBEMIITNATH, BELEEHRIV L LY BEEGEICR-oTND.
(77—, 1971, p.195)

bHAA, EMEILDOET NVRBFEREROESDOET NV E L TERIANENL,
RKWIZEROKHMBEEINTWS. L, 72— TIE, iKbb Th
b2 R R EBREOREBROESRIC OV, [ABBLRFHAYE
XBETN] ERRLTWEDOTHS. BN, TH bvaids — O
BxRE-o> T\,

bbAA, LIFLIEHEEIN TER X5, 72— oz [RABRRER
WREOHMEX] B0, o)z, HITEZROIC REICEELTABZ5IL
DI, THEFRICET S FI~0RE Lo, BL&E T F4 8], %@
£FE LTI LT TR2EA], &b TEERE (RERE Y, 7
T A ANBRRERLHFLWEEBLHERSE] Tz, (PIUERE, 1984, ppd-5) %
LT, §TIRRELIC, ZoL) KRBT, ALMNIEEFIr8EL AT
FRERoTWE., b bAA, FHLETT A ONVRRBEOFIZZE, FH MY
25| AICbH o7 E R, [HE REDAZT7—bEENS.

LT, BR=LFH M ahbDE LV REFELIIEREBILEZDREE, 7—

VORFEBEOLDTIXRL, 77— B EOREBE LRI T A LI
Th-oTz.
I, IRFEZAL L% L LTHLNIRPFORG L LRSI VAT T LD
FCERIX, [HtH & mi&kokE] (Lakatos & Musgrave, 1970) & LTEEHHNT
WABN, RNR—=RTh brabtr—roERT To07-<{ThiE->TLELT
W5, 7—rOREFERIZ, AEERMICHBEIIRA TRV RWVWDE., b, &
WTHLRRZ@EY, 7—VOERIZILLAZ ) LEAHOHBE ROLHE LS D,
O TEREINRTNIERORW. L, §FaBROTWB DI, TR,
LT, 7—VORFEALBBR L) OV —2a U2 HEERTHIEE
Thsb.

AT TIX, ORI F A LGRENRNEKR L TLUE, 7—rREo L) icieix

41



FERSTIEAR] % 11 52008 £)

NTVBENERTHABZEIZLEY. — &, ZOROBRFEEZOEREL, 7
—VEIDIITHNTWAEDEA I . B¥EEZ2OHEBEL LTEFOHD
TR B0 RE] (Fyir~<—X, 1983) #BCAh LS.

J—VDRBETH P aRRR—DRBOEENS, [AEEH) L [H
RERK] LVIBLEVOWEARICERS —SOMNBIZBALARENDE
BIanhk., ZoHSIE, BRFECEBBROMEICET I LOTHY,
BZZ2IERELLRRTIRON FE2DIBHLDTHS. (ibid, p.169)

ITC, Fanr~e—XiL, 7—VONRFTEA LixEEAMNERL L THEREL,
TA—%7ﬁb/1®AEE§kﬁ&LTw6.Hﬂ@ioh,h754Am
BT HERBIRIIEIE AT ¥ A LAEO@ERAARESEZAIRE LTERY, BF
DEBRVBWHER THH LV 77— DOEROBIUIZ ZICHETE. R A—RF
AN aDBBEROBIB L WEBOREREL R ARESGEMEEZBRLIZDIZKL
T, 7—ViXZDI ) REEOBEERZ2RDORNIL L, b ETRITMRNR
BEZBRIEN--. 9%, F¥ilv—Xi3, ZOBBBRICKTHT7T o
—FDOHEEZ LS T, RA—JREGEEE, 77— 2HEAEHRLLTHELT
WBEDTHD. Frrv—Xi3EET T, UTOLIIIRTF A L2GEICED-
THMEE 2 FESITS. (Fh P a3 ABESHCHELRBALL Y LTE
LU, —F7 — 3 ESENRERAZ L TWAZ LE2FRLTEWSS, £
X% 5 LTWk. | (ibid., p.182) ZZ T, FxNL<—XiFx7 —rORZE %2
ﬁii&ﬁ&bfwé.Eﬁ,ﬁﬂ—%?ﬁbvnamiﬁéﬁﬁfmﬁi%
ERZBRLTWS, EWHZ ELIRERLTEI ).

Fon=w—XDELBOITELNT, 7—r DR F A LFHOEEITERZBRIRIC
T BEDORTHMBIT T u—FiZdbb. £L T, FORATHHRHT Fa—F
WZEoT, 77—V oORZEBITHEMERTH S LWV HOBRVEIND. L2 A,
RILIZ72 o THKRWTHR S W EZFEEORIZHI NG 7 — B3, Fri~v—
AW 7 =B LIy BlRrolzbDEoT W5, 1998 FIZBHFE—R
(27— -FHFALL], £7-, 2000 AT 4 —F 75— TVIH L F—-
N—FRENEFNMIIIWZ [h—~R 7 =] LWHIRLZA M OEELH
RLTWBHR, ZNEFNT 7o—FOHERHZITL1rbLT, HHixs—
VERSTHRABEEREL LTHOTWVLWEDOTH SR

2 ,3— FiZ Stanford Encyclopedia of Philosophy (http://plato.stanford.eduw/) ¢> Thomas Kuhn @
HEHELLTEY, ZICTHLESLRKO —VEBRFRTRLTVWS. 7U—Fvrb,
N—RFLRFDHF T — V2 EBEREIIHFEL TV, RBIZL->TELOMBEERS
n, 7—r, FHbrva, o—F L 0HKR E’—’DU)%FEJB'JHYJ*?:?}&L o % IAkOE
W BENRABEERFE L IRLIERYN - EBRENLEBIEREFEL L TELHTNS.

(Bird, 2000; Friedman, 2002) 7=72L, 77—i%, F& L Tat} > bOBEBILUROHS
BTk (£ LTHERESE) RE2EDEI— D=V L e AP —IZBLLTY
—VOBREREFBBLEL D LRLTEY, XN—FL Lo RALEBKRTAREBEIERIINE
LTSI THRBVWRIZIEESLETHS.
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e ziX, "—FRiZ [7—vDRTF 4 L8k ETNCEETIRFEES
FmiL, RERENES (7 —VHREWRT) 7500 %FFHAL TN (erd
2000, p.211) (HiER) & LTWB. 28, F¥ i ~—X & RO EARREAEN S
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MNBREHR TR0 F14, 2006 4F).

Bl Va7 &—-Ay>y (LERH - ZHMHRR) MEEOES] IR, 2005 4.
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FBIBZIBWVWT, EOERZHHAL (F118), RITHEOKKEKLEHER
BOBREXTho- (B 1.28).

AREOERIZ, UTDEBVTHD (F1.18).
EEIBWTELREARAMNGZ2AETIBETIR, REREOHANTREDA
5. TOE, RLBELEEZAl-o THHAIBIZL > THEMNES L5 TREE%Z

Xt HEBZLOERRLTEDIIE, RBEOLOS LERBHEEED
BRENLERRD. £, PEERLLZIBT IERALERIIBVWTY, it
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BEALELTS. Z0XHiC, HEEBIEEER BV THERZEIIBWNT
bRAIRBREETHD. o T, HEEHOBFTEZMAONFKLTEHZ LT,
TRICBEOHDBLTHS.

ST, BRIZBITHHEEZEROELZ, FHHFRLELTEWMVE S 2DIT,
ChzREL-BENEohRABBELEEI Y CRTI. TOTHROMEL T,
AADOHE - BEINO®REHORETHS. ThIZHOVWTUTIZRRS.

BEBIT, TOEE TRFOHEF] TBWVWT, RIEEHEICBITIHRE
251870 FFERICHI B (FMBR¥E/L) S 1930 ERICEHIILES N2, Ehd
BARRCOYTIIZEY, BHLENRIZEBRATWARWVWEEELE. ZLT, Y
XEMThHho7- TRFREELTHR) CESCHMALABV>XRELHALE. B
FREFEIRNLEBEFTRTIE, TTRECHEAKCEFEIN-BEHLRBES
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HELOFEEBEERF~RBLIS> LD, BAOBRZIIEHEME- - #HEMK -
BEML Vo BERZERB LIRS, LWV DbITTHBL ZhizxL,
BEEIEFEORZNRERZELET, BEREE - BFEN T3 TV X2%X

' BEB IR EoHSE]) (hRakid, 19736), B28EBL0EIE. KB,
BICE-THRZHITOH, BEARTES Y — X2 btz (2002 £ X T 2003
)., TOB, SAFICIIMAIBMWE (TED253—294 H). TDOFD 265
2DV ERIZBWVWT, LEEO BZ0EH{ER] 0BEHBLBRICOVLTHELATY
b

T EMFIC LD (B (REMIREORSE (F)] (BRI, 2003 &) ),
267-268 H.
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BHEETDIDOTHD. ZO—2O0R, HEBEOEN THomtWIDLITTHS.

BERv U NI —REDBERIIBONTNAEDT, BREEGTOFEHIZL -
T, OIELBEREBALRVWSBFZ2 20K B3I LK, BRLTEVWI L TRV,
HEEESCHERFO L ) CERNRSBFT~0BRREEAZHIVIZLERLD,
BIEARELZREBIZES LD L, 2EX~EBERENRLLIAENERHSH. 1o
T, HEEEO L) REBNENROBERKELHELERBIZIEOIHICEEL
TEEONPEMRETHILIL, EEXEBENBRE2EZEXHDLTHHTERDOHDZ
L THB.

TIT, BHRELOIDLEEBELEVWOT, T#EEME) (TXEHE]) oA
YT AT —%2RTD. PR OOV T AT —NEETDH. —D
i3, BERELZHBTIENR (TARLLHEEEORN) OHELMEZTR
OB, WEMITEN, R T N, B—-A2mEEffL Vo THER
Wl ORWAKBEICETAIRESETHD. Thi THFHEEE] LREEZ LI

SHEB—B (BEEHFOXEHER (KR - BEEXEHRE (BHEEFOL£RESE]
(7 7 x&BE, 1993 ) ArUX), 40—53 H.
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BEEDY, ERBEFRIOERFHLOENET, BEAWVWHREEIXZTWVWSHIET
b5 EFEEC, HABA—I—PRETI>EEELRFEEEIL, FICEK
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BEITHD. £, HEBZESKREREERBREILX, Lbontwnie
Bifon—x P25 —4Fy MZLTWS., ZOXDICHEEREIZ, ~NMxTv
F2bopr—x2 FETOTRTOEREIA TS, £ZT, BRETHNM4T
IXBEERL-HEEREL, b - BEFECEHROERCELT2H-HE
BYLEXJILTHERTDHILTED. "MTI72XBETIHHEZEEORENA
EERKBIZFTE2 LRI oD, BEFFOERLELTFEXETIHE
BEOEMIIZVEVERBRARR R 2. ZHiX, "MT72¢u—F7D
BEOBRELL S THERINIEROBITHEN, HEZEL WV —EHNSEFIC
RBENTWEZE2EWRTS. - T, HEEREL VY BFNSTFIX, Bfe
BOBITHEDOHEROL > bDTHY, BEL - HFFTHOHENRE LTOMM
Ex+2cFTHLEEx5.

WIZ, 12 BWT, ETHEOBKLHEREORK(LEITRo .
BEARIBIIAHEBEEEDERICOWTE LD-HEIL, FHHXTLRY

4

TOoED, EXEBEOKRENE) X TBEAEROKEN) 2EMBxoND. K
HRZIINAOLEET A, WS L LTAHTHEICH LETEST A% ErE)
L OTHIE - BUR%ENE) 0o-—»>Th 5.

STBN R TREM X, EAECHT MM THHE) - THE - TR+4E)
EREEBMTRALLZLDOTHS. L, $B2HEL, HERXR+0S2MRHET
ZROIIIREMBRLLB L, TREBICEVSL | FHAREHR TIHXOOEENT
W3] VWO RBIZESLAVWLNBEDT, ZTOLIRRHRIC—EOZUHELED
THEWw. M8h) MM LVoRBEIIZ, HDKETEEMNARLOTHY, XK
XICEBWTIE, FRFHOENAE L L EOMMR (Hartk) - IHE)- IR
+45E) 2RERTEHIL0L L, BRIMLERIIERLRNWI LTS,
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REEEEOELENMBRANER HEEERES B 7 —12 THEER 100
BERESHE] 2HERLTWA'. 208 2 ZJix, (H-2 88 285 EERER
TATIEE LT, 190 FERTDHH 2003FEF TORADOEFHEFZTHEAT (2001
E£3HETH, BEEAITEENRETOHEMEFRLO RCEFENLEHA
BT BT FTEBMHRFOZREFIIA, 2001 £ 4 A LARIIEEZEHTRE
MEFOHEEELES L ¥ —) OBEIZOVWTEIN TS, ZiE, 1990
FEROHEEZEOESE, BICHEERIHEDIHERCBEOEBERIZOVWTOE
TXMENZD. —F, EECBTHIHEEEOENAKERCHBAERIZOVT
B ZAATERBIIR SR,

BAHEEZFSORXETHETHRAI BB IAZNINEROHERIX 0
DEEBRIBICBITERRFS—CHFROEAIZSONT] X, HIKR#ER KB
DB ITECIBITIRAS —VOEALERIZSOVWTHLETWS., FESF—V
DEARBCTERELREBEEHIZIEINTEY, EEHOBVHELEX
5. ¥, BRV—CVoORBRBRLEBRIELEOEROBERICODVTHRRTY
5. L Laeds, BEOBRBRIEICBIZ Y —VOERICOVWTIIEROR
EBIZLETOoTVWS. BE~DEIMNFEOHLENE T B

INNEEN TIEMICHBI Y — 2 =2 —X ] CEBL-EBEEZEEIZHONTO
RFEX, TEABREHOEKNLRREEF 290, BEERDOEROEE,
E#BEu v L08E, BEDOML—HEYT A DBILETOHRLRENY
HE (BEHA—D—OEHKHE) OMAENLELLEINATWVS. BBRHEIZ
BERKERIND 205FEFXTEEWV. EEL, BEUAOEDOEEIZSOVTIX
BRERLTWARWY. BEUADOEIZOVWTY, EXROYEHZICL M
HbA-EBEOTRBE TN B,

UEDWTNOERTHESL, BEIRIRBITI2HEZEEOBESORYHNND
BENRIMBRZEX TR, #oT, BERAZBITIHEZEREORERL
WKOWTERAELZFT RO DR, TTODHIC, TEHETREVHEBICDR
2T, TEBHRREITELL OEXHM2MBITI2LOHEEREOREELELZ L
BROLNDE. bbAA, TRTOEREZATERSBEBT I LEVEHTIER
W, HEEEOBREZRERTAICYU TR, MOrDOBRARDHBILNESE

S BAOHY - BINOREMHORBEL OBMECHEERORST 2H L5 2D,
AR OIFE - RERKEBLUMIIOWVWTHHRLLALAZENLETH LN, EE
DHEID ST OFE S BZICR 7. LL, BATORMKEIIRZICLEEL
TWBDT, E2EDHDIZ, BATOHBEECHEENOKESIUCHBBRITESL
BOERAKEIZODWVWTERLTHSD.

TMSATERIEAN EXBENRATER HEEERA B # —T5HEE% 100 BFRE
Al HEEEREGEVZ—, 2003 F).

PNNER HABOBRIBICBITERASY—CHFROEAICH>NT) [HER
el &% 22%, 20004, 1—-8 H.

S MNELFTIEMIC DBEHKRELBOHZ (D 1~2D 5) (E#FHTE) I [JEMIC
HBAY — s =a—R] E34%815~F35%%F 15 (2005~2006 ).
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IIT, BREREOMBENRETS. ThiX, EREAKREENLORE
WEDET, TolHEEENENMICEEN (FLIXEEN) ThoTb,
FIBE - BURMICHRER (EEM) THDHELIEIMOALWVWDOT, HMOE-ITHE -
BRMLREEE L EEERANBEDIRAT, BRERSTILERDD.
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BECHRSNZAZaS70B8RBEE) OREL LI, BEEZUTOLI 2
4ODERMICKS LY. 4 50BHIE, KOBYVTHSD :

BIH . KREH,D 1960 FREITEE T, HMAEIELS, MEEBCKHEE

DIELOENKEL, EOK—LERIOALEVEERETCH-=. — 7,
HE  -BEROETIE, RERPREZSICIFHEEEHKBLEHENTH- .
FOH: 1960 FRBEBL T 70 £/, BUFORZEMBORICB W TEH EFREL
ROBEENR TN --—FT, EERIBVWTLEDHRATHIHEERELE
FHEZEELOBEMTI-ODOHERNEA SN,

FBIH . 1980 AR5 0 ERTDET. ERHEFRHBE IV THER
HEORE - #F - B ICERKTIHROEHEGBEY, HEZHBIZEZLRWL
SEY - EROMEORENYX . EXHAHEERORRICETACE
hbohi.

BIVH : 1990 ERUMR. EFHEEROFEH BT, BERFERE
KEBWTHAEREERBENIELEIND LRI, BNEEOEHERHRE &
WO RIEMARECRT I —EOREBER L LT,

E#HARARBCESWELIINVZ, ZTO4ARSOZSHRERTONLEITEENT
WEHADLIT TR, 2oRYUMKIE, EBICEBEERZITRoTAHAT, AHRE
RAWBITRITENEINICL-T, BHEMICHERBINS. ER»bdE 2,
BAXKSOEFEIZY THom VX B,

FRAREOE—DOEREHBREIL, ERHOKRBLFELERKEOHEE, LR

"EIMLBIY, BOHLBEVEIZ, ThThAEEROER-> TV AR S
3.
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B AMBERE~LT YN —R2&NRTE. ZOLS CERHBEROEE
HEBBoT=OED, RBORERLEFER L OBEMTE2RIETIHEL
LT, hL—H b U TsHEOCEENRALNE. LrLARL, MENME
REZEY, PU—H LI T HEORBOLRIBEIIIEL o7z,

FOHBNWT, BRHENEHRBCROWTHEEEH#RBICERTIHED
BENRB-oTz., TOBRICEB/IIFMPOBHE LTIE, HE  BIROLE
WBMEBWHREROTIENH 5. HE - BROLBHE, BN IERR~OK
REWRL AR TRVBIAROEEDOEBHEEREETHD. —F,
B2 EHME LTI, BBICHET I =B SHLL, BEOERE SN,
ZHaeik, Bk, BRERL, A VT T 20 ERKRDLND LD
IR EBRETLNS.

FEVHOBEEI—-oHY, WThHLHE - BBEHRLOTHE. —2iF, #
FEEMBRICBIT 2 ERREEBBESOEETHY, Zhickbh, HFFoNA
TURERXEBETHHEEZEHOEEENRRREINDI LSR5 —20F,
ENEEOEEBMHE - WOHENAETHY, TOKR, MEREEHRED
IRV L Y PERDERRSe— FENROE LT 2XB T 5HEEROEH
Bk L.

FEREROBBERR-B T, AHEOCE_OBEHBEEL LT, RXETEEH
CRBIT2HEZEROBR L EAOHEZEEOESR 2B L. L¥L2LIE, #%
EEREEME L Vo BANAE L EREEEDOHAB WS THLEINLTH
5. %H, FAY, ¥E, 77 204 5y HIZBT3HEEEOBRLZ2H 7.
INLOEIZBWTIE, BR—BL T, HEEBOWEHER - #FF - AV E
BLINKTH-., TRICH L TCRATHHBEEOEHELHFRIZLE - TREIH
ZREHNRH o7, oL Hiz, HEZEOEEMIIHT H5RE, KRKEEER
LEALTENHLZORBERDD, TOBHIZOVWTHEE LK.

UEZ o0 BGHBRBEOSTEREBEEX T, BBIC, AHAOKEKBLR
BThHrLEZAD,BEBARIBITIHEEZERILODLIREKRTHRENTD
DM WWDOWTHDERR TR, WwmEEICHEBIIRRD L, Zo%EN
XEICHIE - BRI gESETHho 7.
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F2ETI, FIH (KEHD 1960 ERELITEFZ T) KonTk. K
BELD 1950 ERETIE, BELXRIIBVWTHASBOESLELIEIOTRELTE
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BlZEMhol=DThHoilz.
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BEZ#OREMHRI L LSICLY, BRACEBAKEBIZEHL TWEETSHL2E
DT, EWAKENELS, YR, HOBEIOKELE 7. BEPLEFLL
STPERNBLEEINOEZRETIHUERNHICERIEZRE, ERKEICER
LTWiIFRWREBIZH 7. Z0 X5 RIEAKEREBIX, T XTOHEEICLWV
TEI-TW:=. BRE, BE, BRE (& - BR) 20T, Ib2&®
R—EBRKREDP-TZLERTREENEFEZ T (5F 23 H).

—%, RIELBEOETIX, HESHHBRHIELDRERELL. RE, &
BEHEBRE, KERRL VI IANTORET, EEfGEITRY, AIEEOIT
DO LE., KEMIEI L, RECTRHEBHEBEVEEOHAIS - F%
BOREZTRY, EEBRECEIPSOVOREOERRY, KERARTIX
BHEEOEEBEPRELE. ZOXIRIARITOEEMLBHEICL-T, ¥
BEZEXKEDPEREEORVEVRRLICHEHD L, 1965 FEHE TITITEMNZ
A5 I2khoT Vo, Zhicko T, MEREOH LR LELEINT.
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78, HE  BEOICREENTHomEEXS.

EIE HIN:HZE -BHABREICBT2ERHESZHEHRBOBELEEE
TEEERRICEITIHERERROTE N (1960 FRE KUV 70 £R)

WL, FEOH (1960 ERBI 70 ER) 2B L.

FIHOKDVICETCKEXROBENOLEEENSV RS Ro LT, #
MEOTIEDHN, FOYMICBVTHE - BREMLRGEESEZ VLT L LR
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T, BFORFENBRICB W THEEERREBIMERERNEE L
Riah, BEHEHREOHS L LTOEBEIEMN TR, £, T TS
IHDORDOY L5 &, HEEERBROEBTENHABKIT 0T, EHEH
BWEBOT Y N VU IIREAE. Tbb, BFRHEZEREHEIS,
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TAHEL, BREOEEZINLERECAEREI COEEZHRISKRIETS
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A History of the Upgrading, Maintenance and Provision of
Measurement Standards in Post-War Japan

TAKUMA, Naoki
Summary

Measurement standards are indispensable for modern science and technology.
Indeed, we can neither manufacture high quality products nor carry out academic
experiments in physics and chemistry. This makes the history of measurement
standards worth studying. It is, therefore, surprising that there has been no historical
study on measurement standards in post-war Japan which has dealt with a long period,
say, over 50 years and which has considered a broad range of physical and chemical
quantities. This dissertation is the first attempt to analyze comprehensively the
history of measurement standards in post-war Japan.

The “backwardness of Japanese science and technology” is one of the classic
issues of the history of Japanese science and technology. I will consider this theme in
the context of the history of measurement standards in Japan.

T. Hiroshige, a historian of science, asserted in 1973 that Japan’s
institutionalization and incorporation of science never fell so much behind the West
in the period that followed Meiji Japan. From then on, a multitude of studies have
pointed to the advancedness of science and technology in pre and post war Japan.
However, backward areas of science and technology did exist. For example, in the
1980s, Japan fell far behind the US and the European countries with regard to the
acquisition, accumulation, and provision of the fundamental numerical values, such
as measurement standards, chemical constants, material testing results, and
characteristics of chemical substances. Thus, the history of measurement standards
offers a good occasion to illustrate the relative backwardness or advancedness of
Japanese science and technology.

The main purpose of the thesis is to elucidate in what way the science and
technology of measurement standards were backward in post-war Japan. To show this,
I define two types of backwardness: “technological backwardness” and “institutional
backwardness.” The former means the backwardness in the technological level of
“precision technology” as compared to the international level. Here, “precision
technology” is defined as “technology used to guarantee the accuracy and robustness
of product characteristics.” It encompasses technology of measurement standards, of
accurate measurement, of high-precision processing, and of precise assembling of
components. The latter, “institutional backwardness,” refers to the backwardness in
the provision system of measurement standards and in the policies related to
measurement standards.
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Because it is difficult to identify immediately the backwardness or the
advancedness of the entire post-war period, I divide it into four periods. This
periodization makes it possible to identify each period’s backwardness or
advancedness. The four periods are as follows:

Period I: From the end of World War II to the mid 1960s. The measurement
results of instruments varied considerably and the unification of measured values
was of great importance. At the same time, the provision of measurement
standards by means of calibration and verification was effective.

Period II: From the 1960s to the 1970s. The priority of the provision of
measurement standards decreased in the government’s science and technology
policy. Meanwhile, there were efforts to introduce the traceability system, which
guarantees the relationship between “working standards” and the national
standards.

Period III: From the 1980s to the beginning of the 1990s. In the national
metrology institutes, the advanced and fundamental research that is not directly
relevant to measurement standards surpassed the research directly relevant to
measurement standards. The R&D of the industrial measurement standards was
left to the industry's own effort.

Period IV: Since 1990s. A full-fledged provision system of measurement
standards was introduced to cope with the global harmonization of technological

standards. The sophistication of the science and technology policy extended the
definition of R&D infrastructure.

Next, I break down the main purpose of the thesis into two concrete tasks:

(1) To describe the feature of each period from both technological and
institutional point of views, and to identify the technological and institutional
backwardness (or advancedness) of each period;

(2) To compare Japan’s post-war history of measurement standards with those of
the major Western countries, that is, the US, Germany, the UK, and France in order to
confirm Japan’s relative backwardness in the establishment of measurement
standards.

The validity of the above periodization is confirmed a posteriori by
completing the first task.

The feature of each period is as follows:

Period I: Right after the end of WW II, the accuracy level of technologies of
measurement, processing, assembling, and manufacturing was far below the
international level. In contrast, from the institutional point of view, the provision
system of measurement standards functioned effectively.

Period II: The features of this period emerged mainly with regard to the
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provision system of measurement standards. In the first place, the calibration
and verification services of national metrology institutes were outsourced to and
taken over by public inspection agencies. Then, an attempt was made to imitate
the American traceability system of measurement standards. However, the
introduction of full-fledged traceability system was postponed.

Period III: There are both institutional and technological features. The
institutional features are the tendency in industrial policy toward the
technology-oriented nation, and the emphasis on the basic and advanced research
in science and technology policy. As for technology in industry, the requirements
for instruments became diversified. The high accuracy was no longer the first
prerequisite. Industries required the advancement of other technological
properties, such as automation, multi-functionality, high-speed operation,
durability, and the simplicity of maintenance.

Period IV: There are two institutional features. One is the extension of the
definition of R&D infrastructure. The other is the global pressure caused by the
harmonization of technical standards. These two institutional features promoted
the establishment of a full-fledged provision system of measurement standards.

After describing the feature of each period, I identify in what way each

period is backward or advanced.

In Period I, the level of precision technology was far behind the international
level. Therefore, this period is characterized as technological backward. In
contrast, it was institutionally advanced because the provision system of
measurement standards worked effectively.

Period II exhibits both institutional backwardness and institutional
advancedness. The outsourcing of calibration services of national metrology
means institutional backwardness. In contrast, the introduction of traceability
system means institutional advancement. However, the institutional
backwardness still remained, because the establishment of traceability system
was insufficient. As for technology, judging from the production and export
statistics of the overall machine industries, it is conjectured that technological
backwardness decreased.

Period III shows institutional backwardness, with regard to the science and
technology policy and the provision system of measurement standards. As for
technology in industry, although the progress in accuracy stagnated, we cannot
immediately say that this period is technologically backward, because progress
was made regarding other technological properties than accuracy.

In Period IV, as already mentioned, two institutional features promoted the
establishment of a full-fledged provision system of measurement standards.
Therefore, this period can be characterized as advanced in institutional sense.
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The result of the second task, that is, the comparison of Japan’s post-war
history of measurement standards with those of the US, Germany, the UK, and France

supports Japan’s relative backwardness in the establishment of measurement
standards.

With the results of the first and second tasks, my study identifies in what way
the science and technology of measurement standards in post-war Japan was
backward. It shows that Japan’s backwardness was principally the institutional
backwardness. Although this backwardness did not lead to a technological

backwardness thanks to the industry’s effort, it could have posed an obstacle to the
Japanese industrial development.
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The Establishment and Function of
the Scientific and Technical Administration Commission (STAC)

GAO Yang

Abstract

After World War II, a wide public debate began in Japan on the reorganization of
science and technology research and the creation of a new body to administer it. It
resulted in the establishment of two organizations: the Science Council of Japan (JSC)
and the Scientific and Technical Administration Commission (STAC).

This thesis studies the establishment of the STAC and surveys its history and
activities from its inception in the occupied Japan. It looks at the role played by the
General Headquarters (GHQ) of the Supreme Commander of the Allied Powers
(SCAP) in its shaping, and probes how STAC mediated between scientific and
technical administration and the Science Council of Japan. The thesis attempts to
evaluate its overall historical significance for science and technology research in
Japan.

Chapter I briefly looks at the related scholarly work and identifies the
subjects of the thesis. It places the establishment of STAC in the context of postwar
reforms. It tells how STAC was set up and its relations with the Science Council of
Japan established as a deliberative organ under the Prime Ministry. Chapter II
examines how STAC functioned and focuses on its link to and cooperation with the
Science Council and GHQ.

Chapter III looks at the administration and organization of STAC itself and
its activities. Between March 1949 and April 1956, STAC held 87 regular meetings.
During these monthly regular meetings 151 projects were deliberated. Each issue was
often deliberated individually by a group of experts. STAC's responsibilities included
importing technology and machines for research, the treatment of radioisotope
permitted by GHQ, the establishment of the Applied Microorganisms Institute of
Tokyo University and the Institute for Nuclear Research, Publication Board reports,
and setting up scholarship funds for inviting foreign students and scholars in
cooperation with the Science Council.

Chapter IV looks at the establishment of the Science and Technology Agency
as a new administrative organ in 1956, and the termination of STAC in the same year.
A major reason for the weakening and finally the dissolution of STAC was not the
Science Council of Japan's critical stance against and conflict with the government
statements on academic, but needs for a new agency governing the nuclear policy.
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The Japanese government preferred to follow the US, where a separate scientific and
technical administration organ in charge of the science and technology related to
nuclear energy and aviation was proving to be highly effective.

Finally, Conclusion identifies shortcomings in the previous work on the
subject, and offers an overall evaluation of STAC and its activities. This thesis shows
that GHQ played a significant role in the shaping the structure and policies of STAC,
which led to the exploitation of some scientists. It also shows the termination of
STAC resulted in a weaker JSC.
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A Study on Tense Logic:
with a Focus on Modalities and Deterministic Characteristics

OOHASHI, Masanori

Abstract

This paper is a result of my survey of tense logic. Here we understand by tense logic a
logical regimentation of linguistic phenomenon known in grammar as tense. Thus the logical
intention of studying tense logic is to get logical systems to analyse tense by means of which
we recognize structure in time. In order to judge whether a system is suitable as a logic of
tense, i.e. as a logical means by which we analyse how we recognize and capture time, we have
to check the content of axioms and derivable theses in terms of our natural linguistic logical
intuition.

The foundation of tense logic was laid down by Arthur N. Prior in 1960s. His research
covered philosophical aspects and mathematico-logical aspects of tense. Thus doing, he put
forward a logical system which is today referred to usually as minimal tense logic K;. Most
of the systems that have been constructed by now in the field of tense logic take K; as their
logical base.

K, has, however, two problematic characters. First K; has only two modal oparators P and
F where P stands for the operator for past tense, while F that for future tense, lacking the op-
erator for present tense. Second K, includes the axiom A4 which is in nature of deterministic
character.

Jan Lukasiewicz, an eminent Polish logician, wrote an important essay on determinism. He
showed how to derive determinism from two propositions which he put as supposition. His
result shows that in order to refuse determinism, it is required that at least one of the two
suppositions, or possibly both, be rejected.

Formalizing his two suppositions and analyzing his argument, I observed that one modal
operator is taken by him to be redundant, which is, according to my analysis, a mistake. From
this observation, I came to the conclusion that if we wish to refuse the determinism which
axiom A4 expresses, it is inevitable to introduce another modal operator into systems of tense
logic.

The regimentation of time structure, i.e. tense is not adequate as far as our ordinary sober
regimentation is concerned. Therefore, it is nccessary to construct a system which is not
of deterministic character like K;. In order to exclude determinism from a system of tense
logic, the third modal operator in addition to P and F is nccessary. Indeed, it is necessary
to construct the system which has at least the three modal operators which are P, F' and

another operator for present tense.
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A Study of Logical Ontology as a General Theory of Concepts and Objects
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Ockham O TERZ R L - E2CLEROHR
An Investigation on the Quantification Theory which Reflects
Ockham'’s Theory of Supposition
06M42238 B4 & REHE AR 8

Abstract

In this paper, we investigate several quantification theories which reflects Ockham'’s theory of supposition.

Supposition is a property of a categorematic term in the subject or predicate of some proposition. The theory,
however, has close a relation to the theory of quantification, since Ockham'’s theory of supposition tells us
not only the thing which is refered to by the categorematic term, but also the way the term refers to objects.
Therefore, some logicians have used the modern theory of quantification, especially the first order pred-
icate logic, in order to analyze Ockham’s theory of supposition. But, some people claim not to use
the first order logic because ‘Ockham quantifiers over terms whereas modern logicians quantify over
variables’(Matthews[10]).

The aim of this paper is to investigate the quantification theories which are based on another viewpoint of
quantifiers. Consequently, this paper is related more closely to the symbolic logic rather than Ockham’s

theory of supposition itself.
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