TERE | ﬁi_ﬁ]ﬁ%ﬁﬁuﬁ-_} TR R U |

Tokyo Tech =

esearch Repository

Od/dodn
Article / Book Information

Citation(English)

Type(English)

gobbobbbuodooogobbobbbuooooon

0o:0o0@o),

oooooo:0o0o0ooo,

0000:00112130,

00 000:20190 50 310,

ooooo:0ooo,
000:0000,0000,0000,000,0000,000

Degree:Doctor (Academic),

Conferring organization: Tokyo Institute of Technology,
Report number:J 0 112130,

Conferred date:2019/5/31,

Degree Type:Course doctor,

Examiner:,,,,,

Summary

Powered by T2R2 (Tokyo Institute Research Repository)



http://t2r2.star.titech.ac.jp/

2013. 82&kET
(FRCHEL)
B X B S (Fusc2000F R E)

BEFS Z B

qo
3
nx

% FLE

(E F)

KX OBEWZ, 7TA Y7 « =a— b ORFHRICENTERN EO LD REHIZ R LTV
DONERLNCTDHZETHD, £/, =a2a— b rOERBLEITHAL DA XY A TERER-> TR
YR ENBHEROERET YL OBRR TP 5,

H1F T, AT e 2 T 5, 2 < OATHEIE =2 — h O ERB 2 FHE T 5B 231672 4
IR L7z NMREER) 2RFH L LTERY EF T/, 2L T, =a2—bro MREEER] BIEEKD
ERMESELTC.ARBROBEAEOME TH D E W) HHEGHEMRIEL TRELZE WY BRI ENTD
NTETZ, ZOX I REATHIIEICK LT, KX 0FE2ELS L OEIRE TR, [REER] IOV T D
DIMENR -T2 L 2B 5,

F2E TR T o201, REER] LW IHIMAICHOWVWTOEMTHS, ==2— b0 THREER]
E. BRICOWTOHEBICE P REEE L ERT 2= — P OERBORKRHLLEEZ LN TE
oo E2AN, REER MSTMHEOBEREEZEA LI Y RUESNHESMOMETH Y . ik
B L RMROMEEEZBRT =2 — P MOBETIE R o7, =2 — M IEESLHEITHE TTFER
HESLEICT TEER) EWOHEEE-> TN, FUBOERD Z & 2EFAICHER Lz [t
Tl (c. 1670)%° [JeF] (17044F)D X 9 R EFO R Tl TERICK HFEH ) ATV, =2
—hE BRFPICBE L CWEEAETE, 7 (BF) OB TRV NN EWIFEERF-TE
V. ZOEDICRMFOGRMIEICHET D [FERICEHFEH) L WIS EAEALL, ZOEOEHRIL, =
2— M ORBRBIAZMADT-OICIE MREER) #ETIER TERICK 550 B2 HET &R
ERIRET D,

WIETHRM T 2mi%., REFER] LMETINE 507 XLE2 W5 ERONEIZHOWNTDORM
Thod, Z2oOF IV ALEZHNLERIT. EORITICL > THEROBREDLLRNE W) TADRE
PE] ZFEA L, AROERNEZEET D2 ERIZEBMINTE 2, L 2AN=a— bL, [hFiHER]
IZBNWT, ZoD7 YV ZALEHNLERTIZAOSHREEN R0 7RI lasiBALTLES
W, TEOREWN] ZFEATE 2V 28O TV, ZLT, LYy XEZBMTHZ LIk THaOY
B EZm ESE Lo L Lz, 2OXHIE, =a—bd TEOREN] © TEBRICK D50 ) 258
TAHLDIMELERUBAHEVIEL TNl & E2RT,

FAE T, =2 — MU PMToERUBRZERMICTMT 572012, Z20 7Y X L% H WL FER
DI alb—aryHHETI, AXZ MO TES (F] OlBFEL WV FFMEELZEATSHZ LI
LoT, TNTNOEBEOEBREE LT 52 ENAMGEIZR D, TORRE, =a— b BRITEERA L
PO EREZLR L TN &, TAOREN] © [FERICE D] 2EZBLSE572HITTY
=2 — FU DG FEOT T E —-OT YV XLADFFNI L X EBINT 5 &) ik LFEIE




2013. 82471

LghotzZ & &md,

HSE TlE, F3WLFAE TR LI L D PR EMELZERT 2= — M OFERES, EO5L
THEZETHRIM LIEEREZEA LD ELHEOFEREFLRFAIND LIRS0 0, £ORKEE
T D, =2 — b OEBPETHEERB L TOHBICREZSINDIBEIZIE, FERES LT v N—7
REREMLT 4 47“‘3?19::0)&57‘;)\%75§:1~F‘/@%@ﬁ%ﬁ%zj%%@ﬁ&&%ﬁé\éﬁéi9&
BTARLTW, £, =a— MU RRMFPOEXNCTRE L D] 1X17-18tidicixiz e o
EEnRrole, 20, Bz H L THEEINTEERRCBH D=2 — N ERET-DHD
EEZFLICHED TG AEICIE, 22— PR ECHESOERTEFZOMAF THLEIIICHZTLES Z
L ERT,

HOE TIL, HILENLESEE TCOFRMELELH T, —a2— M FAEZRMFORATERY F 720
EWIHIFHLEZFF-TEYD, AICOVWTOH L [FERIZKDFEH] ) ([T > THFEMELZF > TIEATE S
EZEZTWIEZ xR RS, £z, THEBRICKDFEH) 2 EBTH-OICERKEEZ M LSE 57200
EEEHEVIEL TN 2D, HBICHE L LT, %?&@%ﬁ?@ﬁ%%*ﬁ%ﬁ#é:&&:iot
Za— M UDEEERERSTLERZHET L)oo RERLET 5,




2013. 82471

% BRSCE B X, 320005 & H 300554 LEB T S35, b L <IFTEILB00FHEA LRI L TS Z 3 W,
Note : Thesis Summary should be submitted in either a copy of
(English).

FEE WX ERIX HLRIV—FIURII(T2R2) IZ T Z— Ry MARSNET O T, AR ATRERHEHEDONE TEMRL TES W,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).

2000 Japanese Characters and 300 Words (English) or 1copy of 800 Words



2013. 82471

(FRcEL)
] 3 2 g (¥} xx) (300352 )
(Summary)
HERE Z. % =3 K 4 % fn H3E
(® 78)

This thesis explores Isaac Newton’s nature of experiments and shows that he tried to improve his optical
experiments so that he was able to ‘make colors geometrical’. Previous research tends to regard Newton’s
experimentum crucis as his typical experimental approach to prove his theory with as much certainty as a
mathematical one, and that this experimentum crucis demonstrated the immutability of colored rays and denied
the modification theory of colors, which had been dominant since ancient Greek times. However, there are two
misunderstandings concerning the experimentum crucis. Firstly, Chapter I reviews previous research on the
experimentum crucis. Chapters | and Il show the two misunderstandings.

Chapter Il suggests that experimentum crucis was not an approach designed by Newton who pursued the
mathematical ‘certainty’, but an approach taken by the early members of the Royal Society who attached
importance to the ‘probability’ of knowledge of nature. Newton’s typical approach is ‘proof by experiments’
that appears in the mathematically composed parts of his Lectiones opticae (c. 1670) and Opticks (1704).

Chapter III suggests that Newton’s two-prism experiment (so-called experimentum crucis) was not able to
demonstrate the immutability of colors because adjoining colors were always mixed after the second refraction.
Newton admitted its imperfection and tried to improve it by putting a lens before the first prism.

Furthermore, Chapter IV introduces simulations and replications of the Newton’s experiments to provide
quantitative analysis of Newton’s improvements. Putting a lens before the first prims was tthe only method to
find a proof for the immutability of colors among methods that Newton could use at the time.

Chapter V seeks reasons why previous research confused Newton’s nature of experiments and the Royal
Society’s experimental philosophy. Most previous research did not refer to Newton’s Lectiones opticae, but
focused only on Opticks and related papers in Philosophical Transactions. However people such as Henry
Oldenburg and J. T. Desaguliers tried to merge Newton’s nature of experiments into the Royal Society’s
experimental philosophy when they published papers and reports in Philosophical Transactions.

Chapter VI concludes this thesis. Finally, the appendix overviews the history of optics and the science of

colors and search for reasons why Newton wanted to give his experiments mathematical certainty.
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