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Introducing US Light Water Reactors into Japan:
The 1968 Atomic Energy Pact between Japan and US
and the Non-Proliferation Treaty, 1955-1970
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The Acceptance of Newtonian Optics in Eighteenth-century Italy:
Reviewing the Role of Experimentum Crucis in the Dispute on Optics

Yoshimi TAKUWA

This thesis argues that the concept and application of Experimentum Crucis, which Isaac Newton
proposed in his “New theory about light and colours” (1672), have changed throughout history. This
experiment is often regarded as denying the modification theory of colors that has been viewed as fact
since ancient Greece. However, in the modern philosophy of science, its actual role is not as simple as
being seen as a “crucial experiment.”

In Chapter 1, the history of the term Experimentum Crucis is analyzed, including Francis Bacon’s
original use of the term instantiae crucis and Robert Hooke’s subsequent relabeling of this concept as
Experimentum Crucis. Newton was then inspired by Hooke’s Micrographia (1665) and adopted this
term in his own writings.

In Chapter 2, the first period of the dispute on optics from 1672 to 1678 is analyzed. Newton
published his debut work, “A new theory about light and colours,” in the Philosophical Transactions of
the Royal Society in 1672. In this paper, Newton proposed an Experimentum Crucis as follows: (1) Let
the sunlight into the first prism and project a colored spectrum on the screen; (2) then take a ray from the
spectrum and shine it into the second prism; (3) after passing through the second prism, the ray is
refracted to a certain degree and cast on the wall; and (4) the projected image has the same color as what
it was at first. This experiment with two prisms simultaneously demonstrates his three main theories:
“Lights which differ in colour, differ also in degrees of refrangibility,” “the light of the sun consists of
rays differently refrangible,” and “the phenomena of colours are not caused by new modifications of the
light variously impress’d, according to the various terminations of the light and shadow.” However, he
received a lot of criticism because his contemporaries were not able to replicate the experiment; that is,
the color of the ray would change in their attempts. Thus, he despaired of convincing his opponents and
kept silent on this topic for decades.

In Chapter 3, the second period of dispute from 1681 to 1722 is analyzed. Opticks, a compilation of
Newton’s work in optics, was published in 1704. In this book, he categorized his ideas according to the
above three propositions and proved each with different experiments. Newton relegated the former
Experimentum Crucis, which should have played a comprehensive role in his work, to one of the eight
experiments that proved the second proposition in Opficks. However, his theory was still not accepted
on the European continent because of the Cartesian tradition and the objection by French leading
experimenter Edme Mariotte in 1681. To promote its acceptance, J. T. Desaguliers, a demonstrator of the
Royal Society, performed Newtonian experiments in the presence of reliable scholars, including French
scientists, in 1715. After that, some French experimenters reported success in its replication, and thus
Newtonian optics became accepted in France.

By examining Newton’s experimental system, this thesis argues that Newton’s Experimentum
Crucis was defective. As long as a ray has its width, the projected image inevitably has interfused colors.
However, this interfusion seems to be evidence of the modification theory of colors. To overcome this
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problem, Desaguliers added a lens to the original Experimentum Crucis to focus the width of a ray in his
replication in 1715. Newton himself was aware of the defect of the original Experimentum Crucis. To
illustrate the French second edition of Opticks (1722), he chose the original Experimentum Crucis as a
symbol of his optical theory and drew a sketch of it with an additional lens.

In Chapter 4, the third period of dispute from 1727 to 1728 is analyzed. Previous studies by R.
Westfall and H. Guerlac assumed that Newtonian optics was accepted on the continent; that is, that the
optical dispute ended by 1722. However, Newtonian optics has actually not been accepted in Italy and
the dispute continued. It came to an end only after further replications in 1728, one of which was held at
the Bologna Academy and the other of which was held at the Royal Society. In the 1730s, works that
popularized Newtonian optics were published, such as Lettres Philosophigues (1734) by Voltaire and //
Newtonianismo per le Dame (1737) by Francesco Algarotti, a young man who replicated Newtonian
experiments in 1728 at Bologna. These best-selling books explained that Newton’s two-prism
experiment was the “crucial experiment” that had a comprehensive role without having to worry about
the additional lens. Therefore, the optical dispute ended in 1728, and Newtonian optics entered into a
new era of acceptance in the 1730s.

In conclusion, Newton’s Experimentum Crucis was not a crucial experiment that refuted the
modification theory of colors. Its role has changed with the times: First, Newton proposed the two-prism
experiment as a comprehensive “crucial experiment” in 1672, and he then relegated it to one of eight
experiments proving the second proposition in 1704 because of its defect. Next, a lens was added in
order to overcome a defect in Desaguliers’ replication in 1715 and Newton’s sketch in 1722. Finally, in
1730s, best-selling books popularized its comprehensive and crucial role without having to worry about
the defect. The role of the original Experimentum Crucis was reconstructed into a modern image of the
“crucial experiment” in the following age of acceptance.

Fio. 18.

Figure 1: Newton’s two-prism experiment (Opticks, 1704)

=

Figure 2: Newton’s sketch of the two-prism experiment with a lens (1721)

-45-



2011 SFEESTRSCER FEffscieiRd] & 15 82012 £§): 4658

BBOHOREIZE T HEFHREH ORI 1946~1951 &
—ERARERFAHARICETIED MEEFRL) —

REGHRE RRER

AWXOEM

AFRHICIT, 1945 FITE IR R KBRS L CEIF OB 28 B K DS AEER X
NTH D, 1951 FEICHEBIHOKECR T 2 EEEAORHEHFEREH 235§
LHETEREMNICGHLEIZDDOTHS.

B RHERKREIICBWNT, KERBFEBEZ TV L — ¥ - 7B H 4 B
F L. BEHELEHEL-0, BFEEHFOITHE TH ST v ¥ = (Vannevar
Bush, 1890-1974)% 5 & & ¥ % B 5EBA% K (The Office of Scientific Research
and Development, OSRD) Th - 7-. 7 v V2 3R EMEREROBEL LT, #
FELERHAILT, BFHORFOMBICL L OW- REBREEITOMBEE
Y HiFi.

B R R RER S HEAE U CHRBRF RIS R S B &, RIERRRER L, K
TRHE AR LIZEED~ Ny ¥ T EE X (Manhattan Engineering District,
MED)iIfE SN 5 Z LiZ/ho T\, L LT vyt BEORMEMMIL, BED
B2ELENMID L TERFORZMRICD LSOV EBHARLITZD XY
B2, BHEEMERRRRC~ Ny ¥V TRER 2T EHSH LW E >
KB LIZEYHEAT.

ZDO—on, BEFEORZEWARBEROMK LI OCHEME LT, &2XBF
i Hl(National Science Foundation, NSF)Z 8335 Z L o7z, Ty ald, B
DORFENETICE -T2 1945 4 7 B2 [RHE—RTCLR& 7 v T 1 7 (Science:
The Endless Frontier)] % KFEMBIZIRE L, BB OB FMRAELZIER T Z L BAMNE
ThdELT, F-RBAFEEZRY L TEFDOEE TRENEL2XETH
EERBLE. 7y o DRBLEBUFEEIZ, ToHMO—oL LT, ED
RFLHZETHRINZEHBHEBHAZ L OZ LICR-TEY, BEORY
BEDOXHICEBEBELELREENH AL CERICETIMELIT) EEROM
WE TSR T o 7=

HH—o0, RFEHEBERE LI Ny P TEREX S EHE, BTN
T AT R TOEEZE D BUFMERME LT, RFHZES(Atomic Energy
Commission, AEC)Z 5§ B Z L7507z, 1945410 AlZ, 7y va biREILS
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mif, RFHEESERITIHIOORFAERVERICREIN. 20
ERIY, BEORKVPRFAZEROZEIIRET HZ LICR-oTEY, BED
EREERZ, EORWEETICB ZLEHELEZLDE 5T,

V—F —RR FRHEARE LR ORZEEFHE 2 &< HME L KEDOED
BEIMIL, BENSEELTY, BEX 00X RO EREICZEONELE S Y
BT DL o7, FEEERS, Ty va bEk BLRFEERHAILT
MEEREZTDHIIENEELLEZXZOTHD. Ty va L EOEERIE, £
KBZEMEANRL L2, REOBRZEHRIIKTIECLIESOIEL LK
BEHHAICBET I ILERELEZ. 2%V, HAESLZEBELELREEORV
D&, EXBFEMEANRBRILINDETO—RHRILELINTWVW DTS
5. LIDLED—FT, 7Ty vaidl1946F 4 A, EOkS LBV TH
ZELENMIA L TCEOHERRBHELIRETHZ & 2 EREHICREL.
DTy aDREIIHST, FF 6 BT, BBEIL, HEFERREZES(oint
Research and Development Board, JRDB)% 3% L 7=. S AHBREESDEER
EiZix, BEETHE Ty vadgftLi. X, Ty va i, BELH
FELEVPH N LU THERBELITOBHZHEBEL WD THo . BFEOD
1947 FEIZERLERBEENKRN TS L, ReMERRZESIIENREICER
3% [E 5B FE B % Z B & (Research and Development Board, RDB)IZEA & 41, 7
VanglEmEERERICHE L.

IDEIIE, Ty va bERBRICEBELIS L LLOE, BROMNFEHR
EwHIDO L S IZ, BELBREERHITIRERREF THoT-DOTHS. LAL,
ZDEOIRT vy a bEOD S LIZBEOREMAKH %2, ENRFEEIET
B EILRBELT, HHTHIREELONEN. BEVKET DL, v~
Ny Z U TERER TRFPEBHEOBBIZRVMEATHWERFEELZLEZHRLE LT,
1945 £E 12 A 2K E RS 58 ¥ (Federation of American Scientists, FAS) 235k X 4u
7o, XERZFZFEBORZEELLIX, RTAZEEREHRLTIZLE2ERL,
FRC, BFPICEOEERTICh R FN AL ENOMBT I L EERL
7o, XERZFFEBORFZEHIX, KEORFHICET 2EEZHE S BUTHE
B L THRIIRITORTNEEREXREEOMEBE T L2 ERL,
Ty aBfXFFLlick ok, EORKRPEFHAEBEOERITRD Z L 2HtH
TOEBNCRVAMAL. £z, KERFEEHORFEEZHIL, XREHEDOE
KB FMEEFHRL LT, TOUREIRD> TREMELZXETHZLEERL
o, ZO X R XEREEFEPBORFEELbOERIE, Yk, ZORFEEL
LIZLXFINTEY, REREEHZF-> TV,
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WED, 1946 £ 8 HIZHRAL LIZRFEIL X - T, BEFHEELRIET, XROE
B CTHREIN, EARZEIIRZNRWIREBEOB#EIC /72, B
MEZECERFHCETITRTOELEELES BT HEESNXRER O
o Z LI, BEBORETFHDHOMERBEGNCE T LEORENN, [
BEOBFETICEIN-EBETDO Ay IV TEEROE X LHBLT, HL
JIEFTBZLmEKLE.

F72, 1950 FITRIY SN 2KBEMEIL, 1948 FOMEAETIZ, Ty va
PHEEL WX ) REORRKR L BIZFE TEE S5 EBFFEERME 2 &2,
HERERFZE 120 2 KT A EEEN MR OBFEEICRZ Z LichoT. D
X0 BB LR OEBRICENIE L TV I EBARELZBE TS Z 81T,
B ORHFEIFEAHICR T 2 EORENN, BRI KEE LI&ED
BEHEOLELERLT, FLIIETTZZL2EKLE.

LL, TyvabEiE, ZoOL)ICREREERICBOWTET LEZEDOR
BhHEREIETRS EFBEXEL) CHE. ZHLEED EBXIEL)] ITBWT,
HELRREZRZLEZONR, TRETOREMETIZLALERENEZ LD
oo tz, EFHFERBEERE R L, BB AE(Armed Forces Special Weapons
Project, AFSWP)* T o 7=.

HD [BERL) X, TTERFAOSFBOHERBEHICENTITbIE.
B, BICBI3FRFAHCETHIEEZEIEREE LT, 194741 AICkEEL
BEOARMBE TH > BEHHIBAMEIRL Uiz, EERTBAISZHITHE
VMATBRBEDO—20n, RFNEOREICL > TRFHEELNELLZES Z
LTl o Tz, HREMEE 286 L ClReas & L CRIET 5 i BEdk o B 72 B
REEMTH Z Lot BERNELBAREE L ZRREHICBITZED &
IR L IIRIIL, 1948 4E 10 H £ TIZ, ERGERARNEFHEES L AR
THUNBEB O ZI1TH Z LItk o 7.

HH—ODEICED TEXEL)] 2, WAZEMNE LAVERTEOSED
FREEICBWTITbiv:., 7y o b BOREMIL, 2KBFMENHR L
eb, EMTo TOEEBHEICNTIEEOXBEL 2K EHMFICBE TS
EERLTEL., LML, 1950 FEIZE&KBEHMENHRZLTYH, FBIT2KBE
MHA~BELRVWEWVWIREZIToZ. TOL ) REEDTZDICERT- 72D
25, EFFFERREREZEESICENT, BBZEO=FEM TR > TV EBFRIC
B+2BROBVWEK—IEE- L o7, YUk, K£BIIENFNIHLAICERR

U ARBRSCIZIBWNT, EREIZE L IR RO MBI N AR NS 5200 L T 5.
2 AFSWP O— B2 EFRIIFEE LRV, KWL Tk [EHFREHRAR) LRET5.
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O FEHEETITON TV A EBHZEICH L TEEZRE L T, ZERT
X, 2XBEHENRLINEHRLENICHE B E LR2WERFRICH LT
EREE LSBT EINEINE2HoT, BEEAEBMMLLTWEDTHS. EHES
FRBEAREE ST, 1948 EDKFE TIZ, EOTRERIC & - TEBZEENRA
RIELEWOIH—REEE LD, ZORMIIB-T, 1951 F£ETIZ, ERHIEE
EXBEHMFICBE T, ERFARESFRE KT LV IREEZIToZ.
ZORER, MABELZELLELREOBEER LOFU TSN, 256
Wb EhadZ Licikotz.

AFHILTIE, BIRERKREIERE L CREEOR 2B BEHINMRER I, B
BORFEHEEE BRI THERIIBNT, BELELRZEN BN L THE
WMEEITHIZEEZDILET v VaREOBBESHIT LT, —RHICEDEE
AMEDLOBTETLTOWEZZ LICEALE., Z0 L9 RIICBNT, EET
viald, PBREEL] 2175 2 & T, BERAGKHICE T 2 E0HESOREE
SRZDOThHolz. 20D PEEIRL] 2iTo-EER, BEOREHEEKSIZE
FAEOEENIEEL, BENITITENRNEENEFOBEBIOKXEOHR
HERFEREF RO BTN ZEIZR2T=DTHB.

FTHARICONT

1980 KNS, BEHIOKXEICE T 2REHEN, Bl oBERGABER
EHLoTHRENTEREI LICEET2BEMARKBIITIHE 7. KwX
T, ZOSHFOMEEZ, BEPORFESR] LEEZLICTE. ZOFFO
EET-HIT, FEIRIERKEHICR T 2REEEURE, EFOBZEMROESR
FBICBELbES L 51T o BN, K¥EAR L ORI ORFEF IR~ D/
RESOXEXITOZLZBUT, MBI 2ELHENEERBEMRER
STELZLEEZHLMILTERS, HOITHBLTVADIF, iz, F kit

? Paul Forman, "Behind Quantum Electronics: National Security as Basis for Physical Research
in the United States, 1940-1960," Historical Studies in the Physical and Biological Sciences
(HSPS) 18(1987): 149-229; Daniel J. Kevles, "Cold War and Hot Physics: Science, Security,
and the American State, 1945-56," HSPS 20(1990): 239-264; Stuart W. Leslie, The Cold War
and American Science: The Military-Industrial-Academic Complex at MIT and Stanford (New
York: Columbia University Press, 1993); @YERHIDOR B 2 - R\ RPEEEL L TIT,
Historical Studies in the Physical and Biological Sciences(3.: Historical Studies in the Natural
Sciences) 5. Osiris b, 1992 5 7 E THBHORZRICETIHEEHELTY
%. "Science After '40" Osiris 7(1992). WEHA DR EREMBAR L TEXB¥EBig
Science)] & LT Z, ERMEBRORBUMELLRFHMBEBORBRD X 5 2R EBFROE(
IZOWTRDFHIENFIITEN T WS, Peter Galison and Bruce Hevly, ed., Big Science:
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RAREBHORZEEE D BB ORI FMEEH OEFGELZRA L TNWDEZ LT
HD. HMZ, ENPOHREE~ODEEORMAMNIERE LRYIND Z L 2<KEWT
BY, BEOTNE T Z2RUE, B LGB OB EH 7R A IXERE L T
WBEOICRZD. FRIZXH L TERRITIE, BLOWNEIT TR, BEH
REEHETIEMEEOMKICERETS. XRX TR EiFs01x, 7yva
REOUNOBBL B TRFHNZESVIXREEOBFMBEE 2oz &
&, KB FHMEANERGFEEE ARV EEEN MR OB L 2o
e ThDB. £HTBHI LT, BEFEORFZENB KD D AR ORZEHRE
FINBREINIBEICBNT, BHEEREEHICBT2EORE NN, —H, &
bOTET L, BE»LHEBHAOBFHAER OMICRERERE LTz L%
BONCTAIENTES., 20X I RRERELZHOMITEZLIZL-T,
AR UITBBOPUCED RPRERL) BFELEZIEEZTRLE.

WEOHEBH OB ELROMRIX, HPOXKEIR T 2YEFHI L EOMGR
BT RFERIZTTRL, MORFORFERLEN, EinidthafE YRR
DEIZIENY, KEICRBTZ2ERELRZOBRIZET TR, HrEICBIT?
B L BBOBRICOVWTHREDNTE Y. LaL, KHRIXTHLUS LS 7R,
B TR SRORERE D b IR EREIZ 00 T ORI FREFIIC R 5 B L BE 0K
R ONEREGHEITIEE A EER SRLTHARY.

BT, ZTNETORBRYMOBFELMLTIE, FBICHHHRBZEE L%
LR - BBREB DR LI-RENZOWT, +RICEELZI->TI bnieh
STz, BEBEOXREICRIT AR FEEEBOREFIZOVTIE, A K. 23 Z(Alice K.

The Growth of Large-Scale Research (Stanford: Stanford University Press, 1992). ¥£7=, A&
BEZ L2 M. Takehiko HASHIMOTO, "Science after 1940 : Recent Historical Researches and
Issues on Postwar American Science and Technology" Historia Scientiarum 8(1998): 87-96.
4 2010 FIZTFIIT E 7= Isis DE 101 BB VT, BEHOREFIZET 2R 0BIMIC
DWW THRENK E 7=, "Focus: New Perspectives on Science and the Cold War," Isis
101(2010): 362-411. BB DRI H ) DAILAEFE T % Forman, Kevles, Leslie LA D Fifr
OMFEENE E LT, ABRHORELERNICHERT IEEFED X 51, HEME
R BB TON TV, ZOX I RFREL LT, TFRARRO K1Y 0L
S OBFET % Mark Walker 23R8 L7228 IR HER KB S BB OXE, V&, FE,
AR, FAYIZBTAIRFELATArX—DBERE LB LIEROBIENRENTHS.
Mark Walker, Science and Ideology: A Comparative History (London: Routledge, 2002). Z #
IZHEVNT, Osiris 55 21 (2006 45) b BB & ERRBARORMBE R |- - REELMEA T
5. "Global Power Knowledge: Science and Technology in International Affairs," Osiris
21(2006). AATY, Historia Scientiarum % 19 %% 2 52009 4E)H3, % RS AREREI D>
LEBHO AR LBEICRIT AR L ENICHETLHEMBEOREL AT, "Beyond

Differences: International Comparison on Nuclear Histories in Japan, Korea, and the United
States," Historia Scientiarum 19:2(2009).
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&mmuiél%sﬁwﬁm%&ﬁ%ﬂzcw@mmawmgmxéﬁ%%wx>
, B O, AR ERTHILKXBFEME» CEBFRRMR 2 2ol
_ewﬁigomr FLALRE TRV, KERXL, KERFEEHOR
T LTEREIDN, AIRARTUUREZEID BIEEIDICRENSTZEERLE.
KB EMEAORSICET 5 2 E TOREFETIE, £XBFHEO#EE
DERELT, Ty aEBET TR, Ty vaDBBELEMNL, BT
gL etz EBr# B o %)L 27 (Harley M. Kilgore, 1893-1956)1Z & 2 BREF 1 2
SOWENEEL >7-Z LRI TWA . Lo L, KB FHE 0% E2,
BEERRZEOKEOREHRLEEZZET S L0 ) YHOEEN D, BN
REXBETHZIELEIBEINZZ EIZOVTIRIFEAERBEULN TR, K
ML, BICRZEE2 X EIND I 2B L UYBORZRE-LOEHICL -
T, 2XBZMEANEEICET IMEEITORWVIEEEN MR OBUFHE &
Rol=Z LERT. F£7z, 1950 FICEKBEMENRYL EINRIZH, ENE
HBOXBETIEMFELZMEL, &R, 2ABZEMRBCBE Lozl LI
DNTHHHFEHT SN TNV RRSUE, KB EMEANEL Sh®IC

5 Alice K. Smith, A Peril and A Hope: The Scientists' Movement in America, 1945-47 (Chicago:
The University of Chicago Press, 1965) A.K. A I RA(LEMR) [EREFLE 7AV IO
B FEEE: 1945-1947) (BT 3ERE, 1968 ).

¢ Jessica Wang, "Science, Security, and the Cold War: The Case of E. U. Condon," Isis
83(1992): 238-269; , "Liberals, the Progressive Left, and the Political Economy of
Postwar American Science: The National Science Foundation Debate Revisited," HSPS
26(1995): 139-166; ——, American Science in an Age of Anxiety: Scientists, Anticommunism,
and the Cold War (Chapel Hill: University of North Carolina, 1999); , "Scientists and the
Problem of the Public in Cold War America, 1945-1960," Osiris 17(2002): 323-347. % DA,
BATNCE THo T KEORZEEGHOBERLICOVWTIZR A SR, Elizabeth Hodes,
"Precedents for Social Responsibility Among Scientists:The American Association of Scientific
Workers and the Federation of American Scientists, 1938-1948," Ph. D. diss. (University of
California Santa Barbara, 1982); Peter J. Kuznick, Beyond the Laboratory: Scientists as
Political Activists in 1930s America (Chicago: The University of Chicago Press, 1987).

7 Daniel J. Kevles, "The National Science Foundation and the Debate over Postwar Research
Policy, 1942-1945," Isis 68(1977): 5-26; Robert Franklin Maddox, "The Politics of World War
IT Science: Senator Harley M. Kilgore and the Legislative Origins of the National Science
Foundation," West Virginia History 40(Fall, 1979): 20-39; , The Senatorial Career of
Harley Martin Kilgore (New York: Garland Publishing, 1997) (FThRIE 1981 4). % DAtiZ,
KB B HAKROES 2 HAK L TV 5. Merton J. England, 4 Patron for Pure
Science: The National Science Foundation's Formative Years, 1945-57 (Washington, D.C.:
National Science Foundation, 1982). ¥£7=, HB4AEKE HFEIBITI -V —bERERE
EFE: BEILVITOHH TRARBEAE] F24% 651996 E 5 A5): 236244 H b3
¥ Kevles ix, HHRBEELLN, 2ABNZHHAOFENDLRTEL-DICENLGS
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END AP FEHHA~NFEDBE SN0 2122V T, BE&EZITED
72 o t2—EDOENRBEEDEZ LV S, B2 RUT IMTH-EDE
ZDFHFNEERE -7 LALLM L.

AR XHBFFICHER LTV A EBFERRBZERERICOVWTE, oLk
WEFRBBLEZEZEO—2 L LT, —RICZDOODTEWVEIE L 2SI TZ )
o120 ZOEIRRMBIH LT, Rwit, EOREBHBMET LI-KEBEEZD
B2 FERAHIZBWT, EFEREZESN, BEIZL3HARBIEHZILK
E¥BH 2T, PLARREZRZL OV EZEEHLMNITEY.

AR SCNEY EiF 2858 OB RO EREOBERIZOVWTIE, 1FLALY
FEENTHRY. BFHEELOERZHENR, 8% OBUHEROBIZCHTR

KR ZHMEICHEEZBE S RD LHANTERIARDZEEZT, Er LXK ZHMA
~DOFROBELLBATNRPTZ EEHIFTVS. [Kevles, 1990a], 259.

* Fv K T4 RAEFRB—R) TBF L BE] (AT TERE, 1967 4F), 134-136 H; L 1.
Rabi, "The Organization of Scientific Research for Defense," Proceedings of the Academy of
Political Science 24(May, 1951): 70-76; Vannevar Bush, Pieces of the Action (New York:
William Morrow and Company, 1970), 67. KEBFRE D ES 2 PEDOROBELFETH, &
IR TR LR AT 5 7o DI L ERHER & g E N EFRRREZERSICXRT
TWeRER, EHERBRZEESNENTONERBES L +ICHE T h oz
& LTW5. Steven L. Rearden, The Formative Years, 1947-1950 (Washington, D.C.:
Historical Office, Office of the Secretary of Defense, 1984), 102-103; Harvey M. Sapolsky,
Science and the Navy: The History of the Office of Naval Research (Princeton: Princeton
University Press, 1990), 34-35. EFFEBREZRS 2 HET 280V REL LT, 3
— 7 (Herbert F. York) & 7" L 7' (G. Allen Greb) D923 3> 5. Herbert F. York and G. Allen
Greb, "Military Research and Development: A Postwar History," Thomas J. Kuehn and Alan L.
Porter, eds., Science, Technology, and National Policy (Ithaca: Cornell University Press, 1981):
190-215, on 192-193. BiLPESLFE L L TIX, =—F /L(AllanA. Needel)iZ & 5, Zh
EFTOX ) REANBRERTIIRY, AISNTAXERREZFA LD TORE
HIRBEFRYRHD. LL=—T VL, ESMEREERSZTOHDICOVNTEE
B 72 3R TIIBS Z5A A TUVR VY. Allan A. Needell, Science, Cold War and the
American State: Lloyd V. Berkner and the Balance of Professional Ideals (Harwood Academic
Publishers, in association with the National Air and Space Museum, Smithsonian Institution,
2000).

Y ARAREOPFTH, RHERFEOLERD, R KEEOKE B THE
B BUELREEOBELRBENERINZZLICEA LTV, LEIX, $-
WHRKEHOR EBBBERLUR, BFENEEPRICEBICH I L2 L 2mHL
TWBN, BEOR LI=RER, BEFELLOPIH > T2 SR OV THFITERL
TV, REM (RFEotsst Tl CEBEME, 2003 4), 96-103 H.

' Richard G. Hewlett and Oscar E. Anderson, Jr., The New World: A History of the United
States Atomic Energy Commission, Volume 1, 1939-1946 (Berkeley: University of California
Press, 1990) #JhRiL(Pennsylvania State University Press, 1962); Richard G. Hewlett and
Francis Duncan, Atomic Shield: A History of the United States Atomic Energy Commission,
Volume II 1947-1952 (Berkeley: University of California Press, 1990) #Jhii%(Pennsylvania
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IZOVWTIFEAEER L TVANW?, ERFRBATCESHEREZERO L
572, HMETREER & TR LE-EOMRICE T 2HBOABRR I NE T+
WCRENTWARPS I &N, BHNERICET2EEMAEN RSN TVRNE
HO—>THDZ LIZHAATHS. LAL, HHEEBRICET S SR ORIT

1990 FERHFIIKRELL B L. KE=a2—AF T aMT A0 —F DT
[P —F NV Ea— DT A Y —2 7 x/L3 A(Eileen Welsome) D3,
RO~ Ny F UFHEN O EEOKEOKBERIZEBWN T, AKIZHT K
HROEBOFED DI ABERMTONTWEZ EEZALMITHED, X
EBEFIIRB 00 RFEZITV, 1996 FF TIZ [HEARAGERBREE] 24
£, £, BEXEZAB LY. ARIOBER L T2 A ERICET 2 X
EDEL Y, ZTOLEDHEBRABICI-TFIHATE DL IICR->THDTH S,
THEBRABRERREE] X, BROXET, BEFHEEEL L BEO’FTHSH
EBOMERENMTONTVWEZLIZERL, RFAZEL L EOROEH
EOBESHBIZHOVWTEHBEICHRALTWAE, L, ZoREEIIAEERD
FEICETDZ EICELBBIN TS, Kig IT U % ST REBR DB 2
BRRAHICENBIMNT S X 5 IR0 2 BRICOVTIE, FITBRL TWiRW,

KR TL Y BT -EBEEFEEBATIZOVWTIE, vy 2y TREXES
B®DZ 11— Z(Leslie R. Groves) ) B H D BIDOF T, BHE N EHEHRILBLBO
BRIOEDICERLEZ L EHBALTVWAR Y, HEHEELOERICIE, K

State University Press, 1969); Richard G. Hewlett and Jack M. Holl, Afoms For Peace and War,
1953-1961: Eisenhower and the Atomic Energy Commission (Berkeley: University of California
Press, 1989).

2 FmFHEREROELTHE, HHEESICELT, %2580 domic Shield \ZB T,
19474 10 AR FAZESNEEERZRRTH LT, BARBICETIRFEE X
WCERBMTDHZLEZEHF L, LWIOBITOLRRH DT THS. [Hewlett,
1990b], 130. % DIz, Bruheze 23, & L THEAT 2N MEDE OHECEEICE
THRPICOVTHEL TVDR, BHEROFAMBEOMAEAKFNCEL T, HICE
ORI DB X IZONTITE A EE R LTUVWARV. Adri De La Bruheze, "Radiological
Weapons and Radioactive Waste in the United States: Insiders' and Outsiders' View," The British
Journal for the History of Science 25(1992): 207-217.

B TANT =% MY Ea— URUEHEER, B3 [~y 2 VRHE: 7V b=T A
RER] (NFEE, 1994F), TAYV—V - U= VY AELER) [PV b=0v a7 74
N ETF] (AL, 2000 4F)

14 United States Advisory Committee on Human Radiation Experiments (USAC), Final Report
of the Advisory Committee on Human Radiation Experiments (New York: Oxford University
Press, 1996).

15 [USAC, 1996], 325-329.

' L2Y— R Zu—TR(EKHD, ERER) (FBIIZI LTo bR B2
fR) (tE3CHE, 1974 48), 421-423 H.
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BNEEEBOMEICEHb> TWeZ &R, BT BEE2ELRFAEESDELD
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TER, TNTNBARICERSTVRIZTERNY, 2002 FizoT, &
Rk BRI DAL T b 5 [HBHE BHIE R (Defense Threat Reduction Agency,
DTRA)%S, ERFHIBATOBREZSLABMRERZHR LS. ZOELRD
1T, AR L TR MR SNZEL OREER Ny Z UHEEE
ST, EOBEMRRIZT CREBEZHMOOHMANTE L HITRBDIT, 1946
£ 8 AIZ/ u— T RADFR TR I N EE T REOBNTRR 25 DEBKE T
IZLT, 1947 FICERFREBAEBRL SN AL ENEY. B
GEBAREIZOWVWTIE, MEOBEETHDE A7 F /"4 Y 2 (James L.
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L, FBE2RBLLTHERATE XLz E2ALNILEY. =475

17 [Hewlett, 1990b], 61, 65-66, 131-132, 135, 151-153, 156, 158-160, 166, 171, 175.

18 Defense Threat Reduction Agency, Defense's Nuclear Agency 1947-1997 (Washington, D.C.:
DTRA, 2002). ¥£7=, 1954 FEIZEONEREEE L TIER S iz "First History of AFSWP
1947-1954" B~vA 71 « 7 4 v a TARINTNWS. EL, FAMTELROE, &
RILDVERRDEFR(2010 42) T, 2FEDO—EITEE 20,

19 &ifi L 7= Stanley Goldberg DHFZE % 5| & M\ 72 Robert S. Norris B3 b L1z 7/ m—17 X
DIRFRET, BBRIIE ORFEELbR Ny Z VT RER BN 1%, BEOBNT
BEGCRFBEEZEIRZIDLIICRDEDIL, Fu—TARnHhLEkoTERBELT,
ERBRERABRIYINTEZZEEZALNIL, Ju—TJRDEERESIT L.
Robert S. Norris, Racing for the Bomb.: General Leslie R. Groves, The Manhattan Project's
Indispensable Man (South Royalton: Steerforth Press, 2002), 485-494.

20 kEEEO TEES ERFLBARTOBREDON LI a—2EHTBY, ZOF
T, EREEBAROTLE RoEETEKROE 2761 ) TERBKROKRE X B D
Gilbert M. Dorland XAED EIEEFK T A FIEET&H 5. Engineer Memoirs: Colonel Gilbert M.
Dorland, U.S.A. Retired, Interviewed by Dr. William C. Baldwin, the Office of History,
Headquarters, U.S. Army Corps of Engineers, in Cape Coral, Florida, on 1, 2, and 3 April 1987.
A3E 153-154 HC, Dorland iX, 1946 £ 8 AICHENEEL TH D, 19474 11 AL,

B 72 b DRSS HE 2 RO FBRE S T TOMZEREN LR T LT, 'R
BE2BEIEINOTOERGICRITLHET, FEBEERT AN (Er) Thotz
LAVE 2T —IELTWD., EHIX, KEETRPROEESEFE Michael J. Brodhead 18
+(Ph. D.)»*& Dorland ® [EIg#k D = ©*— % TEV /2. Brodhead I TIZE&HT 5.

2! James L. Abrahamson, "The Sandia Pioneers," American Diplomacy (July 21, 2002); James
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The Establishment of the Scientific Research System
in the Early Cold War Era in the United States (1945-1951):
The “Rollback” by the Military in Basic Research and Nuclear Energy Policy

KURIHARA, Takeshi
Abstract

The scientific research system in the United States, in the early cold war era, was
not established as a direct outcome of sytem formed during the war. Its process involved
a kind of the “rollback” by the military.

A month before the end of the Second World War, Vannevar Bush, director of the
Office of Scientific Research and Development, which coordinated wartime scientific
mobilization, published his famous report to the President, Science: The Endless
Frontier, where he recommended the creation of the National Science Foundation
(NSF). In the report, Bush proposed to set up a defense research division in the NSF to
continue wartime cooperation between scientists and the military. In July 1946, the
military jointly established the Research and Development Board (RDB) to coordinate
their R&D activities with civilian scientists, and appointed Bush as its Chairman. In the
field of atomic energy, Bush and military officials attempted to include a military
official as a commissioner in the Atomic Energy Commission (AEC). However, they did
not succeed in continuing the wartime cooperation system. Military officials were
excluded from the AEC, since it was established in 1946 as a civilian agency. The NSF
decided not to include a military research division in 1948, two years before its
establishment. Since then, the military-established Armed Forces Special Weapons
Project (AFSWP), in 1947 took on the responsibilities of all military functions relating
to atomic energy. Through this institution, the military conducted research on
radiological warfare, and succeeded to have a military presence in the AEC.
Furthermore, after a long debate in RDB on military support of research in science,
between 1948 and 1951, the military decided to continue to support basic research even
after the establishment of the NSF. Therefore, military support of basic research during
the cold war era in the U. S. was established after some faltering and “rollback” by the
military soon after the War.
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2012 Doctral Thesis (Summary)

A Logical Study of a General Theory of
Concepts and Objects

Keiichi OYAMADA*

The main aim of this thesis is to present a formal theory that is adequate to
describe the general structure of concepts and objects and to describe various
logical forms concerning concepts and objects. The formal theory presented in
this thesis is called cod-theory.

This thesis consists of two parts. The first part shows theoretical founda-
tions of cod-theory. The second part shows the comparative study between
cod-theory and Le$niewski’s Ontology.

The characters of cod-theory are as follows. First, cod-theory is equipped
with general terms as categorematic unit. Therefore, the concept signified by
a general term can be properly dealt with as a unit. Second, in cod-theory,
we can express an judgement whether a concept designates an object, or not.
Third, cod-theory can deal with intensional and extensional relations among
concepts. These characters of cod-theory are examined in the first part of this
thesis.

In addition, in the first part, we introduce the semantics based on the
structure of concepts and objects. It is to be noted that there is no existing
study which introduce a domain of concepts into a semantics as this study does.
We prove the completeness theorem of cod-theory. This result guarantees that
cod-theory is a general logical theory of concepts and objects. Also, we prove
the independency of the axioms of cod-theory and the mutual indefinability of
the primitive functors of cod-theory.

Moreover, in the first part, we examine, so to speak, the extensional reduc-
tion of cod-theory and some results are shown.

In the second part, we compare cod-theory with Leéniewski’s Ontology.
Leéniewski’s Ontology is the system which can completely deal with the ex-
tensional relations among concepts. LeSniewski’s Ontology and cod-theory
have a feature in common, which is the equipment of general terms as units.

*Tokyo Institute of Technology, Graduate school of Decision Science and Technology,
Division of History, Philosophy, and Social Studies of Science and Technology
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We prove, in the second part, that Le$niewski’s Ontology is a sub-system
of cod-theory and that Leéniewski’s Ontology is complete with regard to the
model which is an extensionalistic extension of the model of cod-theory.

One of points of the comparison of these systems is that Ontology can be
reinterpreted in relation to cod-theory. Another points of the comparison is
that cod-theory is a stronger system than Les$niewski’s Ontology.

By results in the second part, we can conclude that cod-theory has the
sufficiently strong logical ability to describe the extensional relations among
concepts.

After all, we obtain a new system which can deal with both intensional and
extensional relations among concepts.
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