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AMRERPMBEMNE TS Z—. JXKITH, Lichlenberg R — 6 TR B AR, W B TER
ALABTE ST Z A R — 1

(3) RREE.(UimEMA),B «iis

[4) Kuhn,The Copernican Revolution: Planetary Astronomy in the Development of Western
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[ 1] Peter Galison, How Experiments End ( Chicago,IL: Universily of Chicago Press,1987).
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(1) Joseph Priestley, The History and Present State of Discoveries Relating to Vision,
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(2) Vasco Ronchi, Histoire de la Lumiére , trans, Jean Taton ( Paris, 1956) , Chaps. i-iv.
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[ 1) Duane Roller and Duane H. D. Roller, The Development of the Concept of Electric
Charge: Electricity from the Greeks to Coulomb (* Harvard Case Histories in Experimental Sci-
ence”, Case 8; Cambridge, Mass, 1954); [. B. Cohen, Franklin and Newton: An Inquiry into
Speculative Newtonian Experimental Science and Franklin’s Work in Electricity as an Example
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14



15

16

BAER IR S REA R R I, 35 M N8 I T At AT 69 2SR 5 AR
(EFr Bt ANBUR D —HE EEE Z A B e B A R T 7
FA AR KR UL SHEHEF) . ARMITESAT—HA—
B, 7 7] I 356 B S5 1T SR A R RN B L B B S IR . (HX Sk RN
RATHEZHATRO G LS BB TEE RS LA
CHART T A AR SR R R A AR (effluvium ) o SORE AT
SCREE]Y anfeg 48 A AT B8 5 K A R O8O0 B HE S 5O A B A B TR
o RURE E X AR BRSBTS BT R,
B % (7] 45 1] (0 b 150 B3 BT A X S AR R R B RO, S H KA S — 1KY
CHLERAT R T AR A TS

BREFEMRLF X LGP LRHRE THE - RLHE
L, WAHBREDHEXFERNTREHN CERBM L L L MERA S
T A 2, R =2 Ab , b T B 20 1 () i OO 7 Dy s B R B R
AXFEMU A T HRA G AR Bk L —-BRERMN
REFEE RN 2D R RERN AT (F0F W
ZEA) EIAN XA X A WA A —BRIET , Bl , W
B2 LR 2 ST 5T, BT A K 18 LART A& ) AR5, i SR SE LLRT Y
PR FT , e SCHEF I R W 2R LART A9 4k 24 BF 5, R 90T ( Hutton ) RURT 9 7 52
HWIRFBT . AV S X — g e sl —H— KA
30 4 3 52 A Y R R SR R 35 TR AL S B R R R B e 2 U X
B, ESLR DR - 75 m AR 8 m—F
R ST B FY 36 ( research consensus ) Y B4 A A FERR MERY .

AN, s B AT R A i, 7R X A% B AT o i I8 DA Y R e B
Ho BABATEANEMRSE A SE-TIR2ERARA X
B AR E R, R RE  RAREFLNEIILERX
B2 & F BT 20 8 00 3 R 0 g ok, R — R M BEALATE 3. L Ah, B Tk
ZIREMEBFRIPAWEABRMGERZEdy, ir AR L L
WEHRRTREEFAHMOEN. IAGIRELEST BRTERY
MEMELBESR, OCE T HEF WM TH, RERBENRE




EoE BEEANEZE ) 13

¥ NEMEMBERXLERENE PRI, BAXERTSH
TRUEABEERKRARAWEL, U EAREFEH R EHRAS
EHEENEM
XERREELHEDREN TS EEMNEZNERZLERY, HE
5925 AR JE (Pliny) AR HRAEE, 317 HEFRK A
%EH@EHJ\%‘EA&}% RERWEFLNEI 2T ERRE. Afl2D
SMBRE GRS E DM UM ERM ER . BHRIR T H .3
B RHRTEEN TE"RHTHEL, L PHEAMRER, HEX
Seph AR ERIEFI A B AR H L (B an, @ R A A ) SR g
A0 TR EUBURA A GES IS8 S 0SS (G, ZEHE iR 2 #F
R#EEELD BF, i TEMMRE LRI, BT L, — 5
M EARLEFET TR BOR A, 8 I 35 06 48 X 5 St B B 24 5T
HEZEFRWMAY . G0, ERBRTRNSMILEE+S, JLPEE
— iR IR BT, B AR T A B R SR s R Bkt 2 . X R AN
P U, T e A L) A, B T EAME L EERD
AW T EHTHAEREE, T, AR B EELEMER, K
i1 b e T 28 45k 5 KAt Rl 3, 91 40, 3 r‘liﬁt(i/‘%ﬂiﬁ)lﬁb?ﬂa
{7 H W B E LS B TE M R IR SRR ) RAEEEMAKREL
T B E N SRR ERA R EEE L M AE
Te MM ER ML, A B UM g B A AR N R
EERXFER, PR TR SRR B R IR R IE, QR
BAEEVRBESH—EME XKML ST EENGES, UETF L
BRSO, BRA, BEREHATRIEGER, WRXEFSTER

(1) WEHBERACAREALHE), 1L F. Bacon, Novum Organum, # F J. Sped-
ding, R. L. Ellisand D. D. Heath (ed. ), The Works of Francis Bacon, vol. VIII, pp. 179-203.

(2) Roller # Roller, #5145, 45 14.22 28 43 # Bl FRFER 5| 301 # TA5 & J5 #
DT ZE, HEw SOV A 1E o — Fi i i L 3800 49 21358 AR A .

{3) Bacon, 5l 45,55 235,337 5T, HK T - * S0 Y 7K b AR ¥ 69 K S 0 5 &5 ok A O
Rt A W B B A9 M8 4> 3 W L 3% L Marshall Clagett, Giovanni Marliani and Late Medieval
Physics (N. Y., 1941), Chap. iv.
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b, @ n— TR, sl A LR EREF, Nk, 2
AFE, AR R K TR A9 B B B B, N R B A T IR & () A Y B A B
R REEFEABREESMAMRE BALUARKIT A #HRMRRE
7o fEREE, M HARTFREARER 2O M — K K2, X
BN o BRI B RS TER .

XU SETEA S KRR B T, ME 2R R — 7 K%
BRT . ENEHEKSZ b AE= Ik Z — i R & AT, 25 1 89X
—FIRE A ER B BRI 15 & 5 UL (preconception) , 502 H iR
A BE AT XA B IR B R —fr i #lr o X ORI AR AL
RV, IR R B R FAE AR A KRR T — IR R
3 AR M AL 2K 2 R PR TROMSCRI 3 e 2ON, TR X R AR 8 51
T M e AR T R R TR e M5 0 9 BB AR
SR WM (Leyden jar) , — MERMEEHER B R ARFRAST
REABUXFEHR B, HE S 37 18 fiE42 40 (L, D EL A
PIQLBT S A R T XM E o B 22 W MJLP R AT 5R B
DTS , W 31 5% 0 7R TR S b A 0 U B B B R R R T 1 v o
ftl B AR 15X — i 3 St B BRE RO — R I R T R R
Wik, BAX -WRANARERERSRUFTECHMOEHEFAR S
BB LA EZ, ELARTERNESFXN T HEATE,
7 B 555 Al pe O W] BE A R T TG B BT A R K

B P L M BRI A AR /D R BT 4R R B R VU, B 22 AR

Ja Rt F AV A BRI 7, B R R R Lk SR (15 2548, TR
UEIBASKEARA XSG ERR RO ERAER, WA ES L 8.

(1) Roller # Roller, §j5| 45,4 51—54 %,
(2) WAL A S i ik A I HEJF , T L 35 I Cohen, BT 515, $5491—494
T4 531—543 Wi,
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HAEWAA M E AR E R X MIEM, Mo 2 E bR A IS KF it
IR T MR T X A A B TR R B R, B R e At i TAE
{5 AT B 5E B B R X B X B BB B KA ] 2 N FH M IR R
FEROAMMET/ES) ATFALHEERERAMERR, B
EG— AR ARG E MR M kWA R HAITRER,
B BT E R (T AR, JF BB DU i 22 5B R T R A
BRI S AR o 18 4 S SO B e AR A Y R R R R B0
R RARMEIERORRES T , ENSFAEIERT B2
Va3 - R MR A M TR T EE AR IR E
PG B

T —BERATEEE E X HA = 15 TP 00 s LA 2 S B B T
1 B 7 B, ELA 2 B S0 1T 2 b s o 9 X 2 BB R R e X A DU
WELERMEARZER, £BRAPENERED, S— DD AR HEE
BN — MR, ERRSIRS T RS BIP R
RSB HW R T o XFPH KRR T X2 IRAY A UEHTE &
B o (HERA — LA AT <X A sl B AP IH LA, 5 B B 0
AT, R A TF L BRABATH LA T o BN 5 F XA 98HE
T—AF E R E Lo AR B E BN BB 80 T4E 5l

(1) HBEENE FERAERHNEZHEERAGR D4R, 1759 4,2 M
¥ - 798K (Robert Symmer) $2 11} T MIS QMR R R UL, LG A 2 F  B¥ER SR T WK, —
REWRBR—FME, S —IRFERBRIHEA, AR TX-RAENSR. ARIEZCEE
Bl — R MR, BFREREX sl G BRI TR
WA R K A — B MR R R L BT A (o BT, SO 2 UR 8 18 i T LA S
R T 2 SR AT AR AL — P EE (I) L 4,58 543—546 TU, 5% 548—554 () .

{2) Bacon Fig|45,% 120 1,
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AU IR A, A AT R BE O 57 e FE AT A B K T A A 0 A
RV R, XA AREEET RN E, BT F 2K
WA FEHRNTFIR BT RN, EWX TR RE, AN IE
REZ T M, e X B RRTRBNEBH A AEER T —
TEWVHELR—TT¥R. EREF (REARESE SR KB
HHSR, EMNEENFERORIITNEEFR), RITE1THY,
BYERFR, PBIOIALRRED, A X EFENEEH S — K
B—RKEZ TR -UAETH R, EON—DEMLH, BFT ol
R EHEASE - WR R, BRI BT WAL & F M EHE T Ef]
B 5 0 78 R o B IR S5 A B4 15 OO LR B
KTREEAENE 4 E L, 74 T HMME R, B 5B
KEEBEZ AN A EANERE TP AERENEERT T
L B9 B, AT ZENE — R R AT s — MRS HEAT R
EIM AT UBREHM BOALM. Kef, AT —FA48+H. 4
B3 1 B R AT LA ER B R R TEA R 89 375 TR G i B 1
1 , B T 7T LAAR S48 b s BF 52 fh AR A TR B SR 1R B9 B AR B &R o B B
W RN B IR R AR T7 T o T X R A, Al B B SE IR TE U7 U B
THRBUET o REFFIREH XMEERRMFRERLD, HAENTHHNR
FREEX A ABEY B, BRI EZ AUk R LI ER .
BHE R BT I8 W R A B B S 45 (L ] 7T XX SRS A

(1) BEHERMET—MEAEMNGES T RXME A EES BRSO
Bl & 22 TR UL A0 i R Rl B R R i R B B4R (Nollet) , " BR T B A9 R 5
R I15E B A A REFRE B E C MEREFEEMNR T — A" (Max Farrand ed.
Benjamin Franklin’s Memoirs ,Berkeley, Calif. , 1949, pp. 384-386) . SR, N A &M E T
HERDBNE R RABA WD S, Fn, X GBRN, E—BRERICEN—
AR S. HAUEE IS HALKAZ O HAN - I EXEEN REN LEELL.
AR - C HRIBIE (Charles C. Gillispie) 7E LA W1 A7 30 & A i 8 1Y IE B X F % 48 “ The
Encyclopédie and the Jacobin Philosophy of Science: A Study in Ideas and Consequences” , Critical
Problems in the History of Science, Marshall Clagetl (ed.),Madison, Wis. , 1959, pp.255-289;
and “The Formation of Lamarck’s Evolutionary Theory”, Archives internationales d’ historie des
sciences, XXXVII (1956), 323-338.
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B Bep RE X ARG T AL - M SE ) BUE /R TR Rl 50D
B MR ARTE#F LR E RIS NN L, RE S L FA]
B2, X ABOA R A LA TS R R R TR T iR 3, B
A RE S AT B9 30

SREBFFR FFETHEARERE B2 2HBH, BARMNRF4E
WX —FEER - EEELE. BB RBRATREER
W,ERAENERSMNLVAE, RixZiHME. RAESNR
FRBERYG B, BHE G B, XA 1A — R 15 5 Ll
SFFERI R R, XM KR A K R A 7 H b 81 % P OUE (3R R 15 o
HAXEPREHEEULBHRXENT R LR SR, e RA
WICEBA B I, T AL R R AR RIS R 8, 4047 A S EiE s 1
BEOT AL BB T B9 IR R s REBR L B A i 2Pt ERF MR 0
F BRI ETE AU E N R - BB EF R ARBTEAR, EF I
L EPECE R C AR REAERE, RETE 17 2 R, Y — 8
AR T EHE PO mn, § —E8 5 —KAEHR
o HREBTFTE 18 MR LIRTH ZE X ST AT 8%, M7E 19 4
Yr BB R SR TR RN — AT EE T . 72 18,19 X
AR, YR AR ST R B T I, A AR
FAWITFXFS EMIFSREFEHT P AMIELE B ERK S5
1 F AU A B Al 2 ] (9 98 Y IE TR H £5 in, AR X R 2 o LA
N H BARESEIE X (X T 5% R ¥ 5 B 5 B 20 N R B A 2 ) B R A
FEHEBEBRD, WX PR ERAR I8

B AT AR, PR OO — N — s T I R KRz R —T]
B2 ORI S B HLAR B 1A 1T S0 2 R B 0 B o 3 S R 1 AR A L R
DRI X B A TE A A Z A 8 Y B AT REIE B B AR A RAR SR 4 9
o EHEMMEEERE BN REFEEMILZY , B2, A2
YN BN R EF LB M. 75 18 ML 80 4F, L& F M B
HARKXTHARNE S AN 16 HZMATENESHL., 78 1740
AELLE BT R, AR AT IR T R A RS S U o T AR D B LA
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Al E—ScEBEMNITE, I8 HLHR/F 30 5 4 K 3 1 ( Cavendish) |
PEAE (Coulomb ) AR (Volta) HI 22 E4E, SHH i - B2, HEHE™
WAREREEZ IR IER I K T 18 LA X L it e B
e 16 L EEZ MR 78 1740 43 1780 4FX Byl 1o, w2
FRE-KAARANELE S THMX DT LR N IK A
& ABFHE i 2 R B E B FERA I H A 18 A8 8 58
SRS SO TE S oA e 2 A T, T AR LB R NS 4 8
EMMIRFARE . AP e 2k 8 T HRERCEZRAT
WL BB =17 L BB 1F0 19 a4
RYHEERFHFENBERKF 7. XRABR, MIICEHF T —
i, AU SEN AR R T BT FE AR,
AL AR P AR B M AR v LU SR LA R L — A SR E 2 U B

=

(1) EEXRMLE,AUTILFEATE KRR G H S0 R8T, %
Rl XERBETWUEAHER BEMESRAERFBAOBIEREZRXRWHERE, LU
B EEk, IIAXEELER R Roller #1 Roller, 51 47,45 66—81 T{; W. C. Walk-
er, “The Detection and Estimation of Electric Charges in Lhe Eighteenth Century”, Annals of
Science, 1 (1936), 66-100; and Edmund Hoppe, Geschichte der Elektrizitit ( Leipzig, 1984),
Part 1, Chaps, iii-iv.
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— P EREZT R -WERZ G XM AR E L
b E R B MR A TR A %87 IRTEAR T B & i T4,
Mo , BEMF LA —~FHREERFEXANCGE W RE LR R
WATHA T BRI O AR E T RRIR 21 B4, X 2 n] G165
iy, EHEHE A, - DA E - DA AR B
(Pattern) ,FE X — & S b, R W EFFENCHE LT, R Par-
adigm” (F10) — AR A . EAMTHBRRESF O, FT X GE
(T AN B S, FE AR B 2 RTE R E SCHhE E A R
i hn , FE 30 g, “amo, amas, amat” giR—FPTEE, AT BERE—F
B, B Sk b UK B H A R T 3CBhA, AN, BR O T 4% B ¢ laudo (2
%) ,laudas, laudat” . £ X F b5 E 2%, 5 R F A58 B (exam-
ples) T M1 A, b 4R — Y541 0 L #KaT R XA 7
— 5 R, R RO U EE NN R, EAR, B
BB — AN — SR — R TE R BRI R
A~ BB EAMYF X R .

BT R A RXFIE O, BATL AR B — A B &)
LA, B B L A RO A R T T AR R AR AR . W BT LA
AT T TR AL, 2 B O B AT BB T 3 4 X T R T A B0 b A v —
o i) B30, T 3ok 480 [0 R S A S R MO R B R IO B . A, RE
EEIEAZ UL T RS M e B — A — i A, A R UE

AE B BT AR AR TR B AR, AR — R R LR %
TEXT BEAHT S X TITEMNENITE BB AE XK R

WRE BB —E T RN R REE R 2 ER

H"jjﬁm%ﬂ/‘]jﬁ_f BRI TUR . B AR AR T S F R, H
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TR RAR LY A BT AR R MY HR B A R KPR X s
L 5EATW Z WY&, 3F By B A 5 I .

IMRAR—TTRAM AW LR BRE RO AE NS NRB —F
BRABAMNETEFELZHEE LEZE, MEAXEHRBTEXES
LA NEE, XA EAANLIERD . KSEPZERL 2
REEEEMMNERERXEHE T, X TR T RIEX K
MEARE, (FRREER KA, ReEI L L ERELGNERE
WLXFES O RBIE AR FEHL - RENE 26 LB
HREMETH, FMURFHENRARELAHLUNIAR, F L
b RERAPEREZTNHBRR, B HEEEEATMA LK BARK
A, MHEEWEL AR AR MR, &R
MATETHELEXTELRENBLEHZ SH L,

X AR BT . R, WA R TR T R RN 3
TBRAE T IE M W BLOT 5T, AR Bt 2 B P 4R A R o (H X 28 AR IE
KXMZBWRE, WERBFRERALAT LM, HTLEERAESP
FENEE AR B AL L A AR 2R T ARFE
MRS RBERBERA, BAUAKE R, IR MMERATERR
(Mo B MR SCRA — R N TEAL Y, 45 2 3 X 2 PR i XA e
o AR AE N, ERERIEHUR B S AR LE IR L 1S #a ot o XA, A
FROTBITRIFEAR T ABNIBT R ERA R BT . R,
FEE A AR IR IR A B IR PN, Ml A 40 RE i D 1/F 22 1R I A0 SR 80 X
A&, AR R AR AR B, R AT BE R BT R SE I R, XA
B, 20 E8F —WoR AR K ENIE

AT EHEWHERFATRAIEREANPRROEFAZR,
T BT 7 B X BB T A R B (A — KRR, KT U7
ER I, AN REIBTE S, MR EF LI IR, Al B UL, SERBHE T

(1) Bernard Barber, " Resistance by Scientists to Scientific Discovery” , Science , CXXXIV
(1961), 596-60Z,



B=F EARENER

Yy b BTHEAR 0 SRR AR, B AT IE 8 o X P 5 AT E
FEATERERTRRN, BIERMEEREXRTERR WL E
W7 A B i e AT BT T H B T AEERFNRA T
HREMEE ZEMER, BA, XE A REFERFREBRX
Pk B E B RSB TR?

BAK, RTELHRFHRETRAE=ZENA X EANEHA
AL ERBIEKEZ2BEHE VN, 8710 0= 0 R 5 6
NEWZARMIELEL, Bl X LR LFREE, B8
XL ERMEFRERMAEEZFNERLTAUME. X8
AEXMELNHEEARN P BERA, EMNEHF: KXFHh—EE
HA BN, NEMMEABHAT RS OEEF—Y R E
ARG R MG R E, B R AR A 2 —Ak
HAMEEE, ERO B AMEBRYE, W FIE . 7R 3 X o
CARFLMMERNE, I REGHE AR ZESWEREXR P 5F
HEEWWAE . HIH, 2R R A — R L — W iR i 3k,
MX LALLM R HEREERERE-RWASL  ERBREN
B RVFF 2 B8 R A0 0 R 2% A BRI R R B AT ), X s TR
P HERARIEMIIT I RO FLREREN, M2 ZTEERIL
W S i Ft . B4 (Tycho Brahe) 2|25 € #7 (E. O. Lawrence) ,—4&
FHERE R, AR M ATH & B A 20572001 o BUs o, 1 2ok
AT BB R — S O 3 ST & R A R R T R
PEFIE A . ,

BOXRBERERBEHRDNELAE XX -LKEL B
KREMEERELZRGNAAER S BT LS80 0 B & #5517
B BATRRBIGE 2, M E B2 1 52 3 (0] B4 1) 38 18 o)
B, — MRS, RERFEURFEAM RN, kO E5 6
LS BRFERATHR. EEZREEKNT UEMBREZESHAE
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FEAXHMGE L) MAEZATUMATHENRESE, E4
28 TR BUCEE 590 ME R AR 9 S B, ABO™ IR 1 AT
M —BORE . AWt X Fh— BORE BE L 34K AR A 1 BB E B X
— B R B B, B — T SE I AL R £ AR 5 0 Ak 4E Bk
o FRPRBLEGER T A 3 e 5k T AR L2 s T s BT AR R EE L E A
ZHEAFCFRE) Z 5 — DDA H — KU, &R Y5 9] T 4 i
BT R EA (Foucault) BN SF RBDEE A S P B KPR E
B N KR BOAR B BT R E B o BT A A —— 18X R G LA S 22501
HIRFERAL AR AR UL ] T 08 B AR A S A BBk — B R BB R
BHMEIEEL ) EW - HER S I ER W MKLR TR MK
MERERE - RTAEEWHE MK TR, BXAWFERE T
SAE B IR A Fe R D E S BIS A 1 A M B 3 7 RE B A R [ R 0 A
Btz g, A B (), TR 7B AL AT s 0 8 3w =

BERLBMWE R, CERFBFRAE AR AR EELNES,
XESHOHNEEANERNER TE, R ER LR
TR B 5 W0, LA B 7 O AR DB L S BT R R I T B A R R R R

(1) PERBERAIE—ERAGESENRRARKEEIANED. BEEKX
WRMAH, T LT CHXHE EEEAM Z B b HE S B0k, LR L RN /2 dh 7T BB 2
R X—HBERESRD, R, NE—MNAKNIERKAELAREN. — LR
B A A RERIE S W B2 IR (Mossbauer) S5 W 5| T B . RIFEX T HAERBEREK
BRRMTBERRSANORR S, SEHENEFABERLFEBHEFERL L L FXR
(Schiff) , “A Report on the NASA Conference on Experimental Tests of Theories of Relativity”,
Physics Today , XIV(1961), 42-48.

(2] ATFWAMNLERITE, I Abraham Wolf, A History of Science, Technology, and
Philosophy in the Eighteenth Century (2d ed. ; London, 1952), pp. 103-105. 3 F- b 45 {h #2411,
I, N. R. Hanson, Patierns of Discovery ( Cambridge, 1958), pp. 100-102, 207-208. X F & /5
PIRP R {2, W M. L. Foucault, " Méthode générale pour mesurer la vitesse de la lumitre dans
Tair et les milieux transparants. Vitesses relatives de la lumitre dans Ilair et dans
leau...,” Comptes rendus. . .de ['’Académie des sciences, XXX (1850), 551-560; and C. L.
Cowan, Jr., et al. , “Detection of the Free Neutrino; A Confirmation” , Science , CXXIV(1956) ,
103-104.
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XREHR=ZREHFREZN I, U R EEE A5, £
FNEBRZHRET EEEHENE SR LLE AR EYHE
R BN, A TR, B A s A B R Z A T,
X AL R R P RAS R — A (B RMERA A X
51 B RN, BRJT A 51 J1 W B R/ A 1A By B 42 1 Y 1] Rl BE AR
Bifg o s AR ) MR — T 4F A, B A At A Bt il RE B o
TEBE R . FICHEATTE 18 4 90 AR AURT A 2 4 T kAR B
Rla—"1. BTAARLNEREY L TPt s .08z, Brid, i
AR ERE-BENTFERUNEREFTRES NS XRELT
YER AL T30 A  RICHEAL RIS ¥ 5 BB AR R SEH
B, MRBABWABRHE R EABRE M REBFBOFE, A
] RE AL X AL R SE I AR, A T BT AT — A2 5

Ak, BN EXNENHFARTEETRNHE, Fln, X
BB U EEHEEREH EXERNUREN SRR RER JFE
CHEES DR EERNAEMEREANXRAXELTRETX—
Kiuwg, —MEARLKAXLEHWATERZG, WIFX— LA BT
S BATEWL, REEHRELHEEME R, M E 22 W
BME,IFLRERRE, B, EIFASREM T o8 RL07
B BXHEMELHRAFAAMNRE =SS 2 — Mot ik, ra
BUR PrAAEE F) A R HR AR X =2 i A R I A BE AR, A R AT R AR
A R AT LB AR, AT RE & B A — Fhie B, B3 R A il O th AR o —
g Re) L2) ORI, B T A 3 R R SR R 8 s i
for 2Z (6] B PR 0 CLART U 2 8 A PR @ W B UK P25 08 AR

(1) J.H. Poynting 7€ “ Gravitation Constant and Mean Density of the Earth” — 3L Hi¥ig T
1741 4 5 1910 (8] 24 431 1 H MM &, W Encyclopedia Britannica (11th ed. ; Cambridge,
1910-1911), X1, 385-389.

[(2) XTHEHHFZLBHEI KM, W The Physical Treatises of Pascal , g 1. H. B.
HE B2 SR (Spiers) Fl A. G. H. # B /R¥%, W . (8 (Barry) ST 4E 8951 5 #1 1 B (New York,
1937) , FERIFH ( Torricelld) AWM M5 H ("KRIMNEBE RN TEZ KB ERNVEIE
BUYRFI64 T, AHEEERIEABRKEENRELE.
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A H R — Bt sl A R ) o EE O B IX R AR B Rt Sk
SR T AR X L B3 AR —AAR B B R R MORE T B A
TR ANEMERT . FEH IR IERZ LA T ZE I, AKX
BMOARETRBRE N SERAE AR BERARS) &1
F4 S B8 4, AT B 4 T e U0 B A8 B R R QAT 42 el 9 XY e A T SR B Y o
Lhi b, EWER S EBEFZEH LR Z MM AL RENERE, LA
A B LUK, 7ERE 48 Bt XA LASC IR B E B AT 247, X &
& R 20 4 T8 R 2 Bl T IR A M e ok 12D

RIE,EH BTN RS ZRKTH . XRLR HHAMRR
ML E IR TR, R At ER 2, AR TR S M
W K B8R RN R A T T T AR R R B 7T, X 2 S R 5
B N—HAR P RRELRENA, SGENA T HAM %MK
MR, EEXEMAE., TR, LRAFEEEXBNATHEEL
TSR B & AP AT RE T S B — R B aE M T R B, PR
{9 9 2 AT A TR AR S O R A A A, (HR R R
BIRWCGE A 7 2 0 7 S——fl i, B Rl B B R
A FE 4 s M —— T EL PR B T LA TS ] 4 7 50 R A o A R X
o, gl HEESBAREE, B EFERABPREE R LS E
FREAMERT . HFE LA LIBRRE N b TRE R SR
R TR, RiLZ A, BEAETHEMKERE. FZIRH
RBAT YRR X AR KT RN, H K P UL X o A X 5
WARERFARX -EX, MAXROTSERNWEBRLBENT H#
AR L) — B R RS RS, AR A T U A i — B

[ 1) Duane Roller and Duane H. D. Roller, The Development of the Concept of Electric
Charge: Electricity from the Greeks to Coulomb ( “ Harvard Case Histories in Experimental Sci-
ence” , Case 8; Cambridge, Mass. , 1954 ), pp. 66-80.

{2) fl4m,0 T.S. Kuhn, “The Function of Measurement in Modern Physical Science”,
Isis, LIL (1961), 161-193.

{33 T.S. Kuhn, “The Caloric Theory of Adiabatic Compression”, [sis , XLIX (1958),
132-140.
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MAEEATFE M IS # AR F RS RS, B 5 5L 5 R E
AR — R, WA SULF MR =28, H AR Ee TR — 34, AR
oG/, Al 2 A i EE R 300 BA WAE M (B i 3 5045 B
RICT B HE, B R E R, DR R AL i s R B 1), #R2
R MRA LG R, B2 R —BAIE AR T EF ML L
RIPEEINE T R MIFZHREFISAREEEMAERE
bo HiX SeE FRL A A B AT OR R XX S L B T, AT
PR HKYR, BREB ELXEALRE R, XHHRNFHIIE T,
BXFF AR O BRI 45 R B B A WA (|, TR A B RS T
XS, EATRH AR R TE IR B N, S R R O A AT AR
Hatk,

RETHNEE BH TAEAKEEES BRAFWEMANETE <
BERORBINME, HE— T B LS 830 0= 5, o A8 28 U B X
SE R ME, 218 LRI, AR AEC SR ER) — B R A A AR RAT,
LA B R LSBT SR A MR A L SO AT AR & 58
MOBL Y o Bhof s b B A A 25 AE B2 T9] i A VR 72 1 53 9 9 B ROR o 1k
BT E ARG ERAEDL ., EREGE P, FTESH THEY
(Kepler) 7R izdh et IF HE MR T ENERW A B ARM X 8 E
RS LET7 T o E SO BRAT 58 J7 7, ft S 1 SR SBATH Y ) — SE R B
FEE R o 12 F R PR R AR Bk (ad hoe) fRAE , i o BE 4 H I -
SEFRAAEF RS AP R B B B0, 0 S B H R Bk U
RIS UE R R N B RAR IR o (FUE A4 002 2 o 1B H) o
PRI &, X 4 F 89 8 B AR, T EL A= W7 A 0 T L A R
J&o BEAL, BNIRS A R AT A — o ) A Y 50 28 D R X 46 A [m] A9 E
P % i BUBEAR LL B¢, B B B I A A B WA, &5, () —
PR, R LUE R K 2B, SR EEH TR
Pe R bR, SR B RE M TR BRI s sl b I AERE . BAE
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Lot Bk M EECERNG T ERPRE, KBE 7T —EHSARK
35, 3X B 15 5w eh AN A s 0 2 S 47 (Huyghens) R R, 18 14,
{6155 F ( Bernoullis) \ 5 B D1 /R (D’ Alembert ) Fil H Ath % 25 A i 2 7 B
REEBBY R, BirAARERAMMNMES S R 3R K
TER R — AR A — L4 B BA - BRS ], 5ol ARER R HaX
F R E R Z I ER] L

RERMNETEBRTHHERE, RIICLEN TRENERT
Ho AT RS THEXBRKN M EROERTN, FEAFROR
F—— B R SGE AR PR TENL, BUBUEE R B IER . BERE
BT E 5 ARM B, S mRA7ER UM EE, Flm, 5415
R B B BN, 8 TR BRREMS MR —ME S ARAR
EREE N — MR, R RBECEH, B T DEULMRBHER
FMAREBERZI, WA T =AM, XML EY YA
AL, Axt, BERE AL, EATHRRE T A4 1 A B 55 S B i 32 56 22 18] B
BN — SR . YA A T R R, 7R 1 R 3 2
EREMEET . HECHEME RN ZEWNNERYN, TEF AT EM
MITE B E R, T4 PSR, ENASZRATESER T
et X S E A, A pNE B R HIT R S R Z E B AR ES] 1, 2
% TR HAREI S IER . BT EZ B RAERSIH,BrLL, B A
Y ER e SR LI Z BT AR — MR MU A A L2

LR FRBMXMEFREECZEEHX— TENRERAE
HWET o BT HHER bRy RS, P 8048 ) 59 30 68 Lh 4= i

{1) C. Truesdell, “A Program toward Rediscovering the Rational Mechanics of the Age of
Reason” , Archive for History of the Exact Sciences , 1 (1960), 3-36, and “Reactions of Late Ba-
roque Mechanics to Success, Conjecture, Error, and Failure in Newton’s principia”, Texas
Quarterly, X (1967), 281297. T. L. Hankins, “The Reception of Newton’s Second Law of Mo-
tion in the Eighteenth Century”. Archives internationales d’ histoire des sciences, XX (1967) , 42-
65.

(2] Wolf,gig| 4,5 75—81 ¥, % 96—101 11; L K William Whewell, History of the
Inductive Sciences (rev. ed. ; London, 1847), I, 213-271.
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AR T . A5 A S S 5 UL 0 3 R PR S 9 R 2 T A B
GRER IS A RO . AR, B R R B 1 PR 0 S R A0 kAT
ETF TSR ANEIE WS, F180, T A3 F A L 5 M % 3 4
RS L R R MO R e, BB E RIS BT, XK S
FEZR T 18 HEEZAN 19 14T M0 I B RN BN R B SATIORE 110 TR
(Euler) HH B H (Lagrange) 5 % $i 8 ( Laplace ) 1 5 1 ( Gauss) , 4
5 20 B £ 09 25 5 R 2 6] B — R B R AR T — 4 £ 5
PR TAHE, V2 RBERE I R B0 T & R ECE , LU & 16 1 4 1
T 2 A A8 19 K i 0 2 2 YR 7 R B AR Bt v L SRR AR AR .
81, M R AR B 1 2 AR B R R T KR Ok, R T — s
S5 300 A 33 8 R B 4 5 0 35 8 oy DB T LA GA O A2 18 b g
BRI BB B B TAE, TR 0156 1T LM% 225 96 2 B 39 10 4 )
% RN EI IS RS SR LM M A R R SRR
A R R YT o 507 FROE AT LR 2 vk | BT 3E He
i TAEBER Fix—3% .,

EH R ERRIX—%, 5 EAEBCFRE A T P ie
[ 5 24 B2 o B A o s M B S T 3 B 5 5 o
2 0 AT A TR o A e AU L RLZE PR A
B RRTTHITBE . G140, (FHE) 3R M B X R R A5 1
AR N R T K R R AT 1 SRR , 3R R
TS E XN BATET R T, 2, X TR 2 R fa) 1 9 o
K, —EH5URM)H B R X AKBECEETMTEE AR, R,
A 18 48 (i BB AIEAR B B, 5] 19 1 48 1 04 25 4% 1 ( Hamilton) . FE AT
H. (Jacobi) FI 2% (Hertz) , ¥ £ B W B 7S ) MO B2 B2 K — FE S8
F L —F SR (B L RS U E IR B R E R KRN
B, R, A1 B —FB R L T — B T 2 (s )
e Bt 2% v IR B 3 A 0 SRR ke, D e s g —
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R 3t 7 R T 5 M B A 2 L)

AR TR M EHRR, EITA R R - F A, E
TR RS PRI R MR, KRR L 1 72
MR M EFRRBERBS L, K& E E R SN TR
MAK T, L BXRTHERALK THEREEN, 5HMM
{6 — 26 3 BB 5T LGB K , A B 5 2 1) B T 0 Lt R DR 5
T T 24 1 B 91 At R 58 R o 7 B i R A A 1
SS9 F S R MO 5 LT , A 105 75065 P Bl T 34 DU A 1 30 28 14 6
R, AR LS R A6 I E RS S IO, BB 5
B DA X 5 FE 25 2 S 10 45 R IE N, — SR 2 4R th BB 08 LU JEAT B R A
F—% A fATREA 25 X B A THE, M08 TAEA R R
B S B T ELAE S T A B X R A T R T A A E F A
TR IER P OB B T 2 A, ZEVF ZRME T, K S 808 MUBF 5
HETFx %,

XK E—EEE T IS S8 s —
AN E AW T B SO, I B2 R 1 2 B e R
HISCHK. 48R, EATERA B SR M AW, A — LI E MK
(R, T7 ELL VP IE 25 7 K 75350 4 6 S0 0 Rk, (4 TRk o 2 ) 4 )
B8R TRk E . (BRSPS R R A% 5 B, S e
EREHEA BRI, TR ATRIMGER T 2 %, Rit,
BT R BT IR 5 BTN T 1O 4 K £ 401 S, R B R S
KA, EMAES T THEREMRT I, TBHETHER, BR%TFL L
THAFAE MR ELBIE . ROTRYES & B, 5% Flils 7 76 2 10
HEHEYAR L — KA R e, BN R A BT8R B a0 . B
RACFFIEBI ST S0 35 A 2 B, 010 75 0y o 6 R B O LR
A AERTHT M.

(1] René Dugas, Histoire de la mécanique { Neuchatel, 1950) , Books [V-V.
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FATRI R 0 1 5 BB 0 ()R, o fe I A B B s, SO R
HOAETEMESHARNZ ARWFHIE. A0, 0I0REKY
WEL B TARMEREMA Y2, R —VHESRC AN, RE
BUB KRR E R~ ECHEMFATERM G IT R e
B RERERANEEESEZE THESERTRE-5R AW
HEEEXEFH S, TR Rz a R, KB BRA

Fr e R Y D . TR G R MR AR AKX BORANREE B

SEBOA N BWER TAER R . RIMH ST AR AARF  MAER2RK .

Flgn, e 18 Al SR ZEMUHNEREIHITRRBD
ANFTER . BRXELETRIEREAS —BOUNE B, A EEsH
o B X e S IG AR K R 0YE R . B, AU — S L, 5
HLZERF ST Mk SR D TR T B A BB A Kk, RE2HTHE*
HE R R EATH, BATA BEE e TR R i B 2 R AR 1L
B ECHM MR AABER T XFERNER, ERERTH
IOF P T R 5| I e B 7= A AR ] B A — s, X iR A A G RE
W Bt — R (A, B X AR B 5 25 R A 0 Y N B B R oK . B
E R XA EE , B M5 RIERS Natar, T BA L O R Ed e
FRTILBX SR . BV B ARAE T M S N B 58 T H R W A A K
KGR KRR FHEY

HE WREABMZHAMNARN T ELRERMLFRENEF
Y — IR R SR ATEF PO R HK MR —
WG R4, I AR E LS TRERBE W ? HoBFREET
BT, EOMBZZRE, WM ERBNSREGELN BHAE
MR THAFTREN M B AR . SR, 35X A (8] 2558 7 B8 U W
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B2 R0 W BT TS B R BT R B R S AR . Wi, A —
MARERAEZERBNEENEZE MEEZFOo0EERE—6
S B o A B 2R 1 PR 3l 3K B AR — N E SR A R . TR D R
MIE A BE— S WB BB EE A ECRERN, ARERE
XX EEHHAE - A X LFENREMREELE ERL T
BHERNIX X EE S BHER B AT — A5 MR 0] B Z T LA 0 g ok
AL E . BAFEATI NS RER TN, B EEMH L, UBE
AR NRIIRER T B R AT E T, HRF XS R E 7 KRR AR
6] R0 o AfR 2 W RLOT 7S Tl L, B LA — FhBr B9 7 sUSC IR U, X B 75 AR Ik
£ i 52 2% 00 (A% 7 T MG T T LA S B0 O T A i (puzale ) o RN
A UEHA B C 2 — fi % i (puzzle-solver) & 5K, Tl itk Br $8 t ) Pk &1 IF 2
WEMAT I EE & .

CHET R T X PR S T RIJL T AR R BB R
B T8 Mk BLIT o6 FH B B b o A G0 S0 B 036, vk o 2 R R 0 1) A
T, E T LRI 36 % 3 0 RS 0 iy, T BRI 2 B

TR A IREY , BRI £ i 5 3 ML 2 (R BT 3L A O R 1E . 3X S AT
Z-HIRC 28T HH— 1 RRERIRE ARBEBEHERE
BNAEA B XS EE, MR, B L8 Y] R 8, 6 0036 7 9 4 a i
AR ROt @ RARA R Y, TRERIENATRSEE
. AEREHER BUEAFKEABNARFEENE—DPEE
TEIUH SR B, o I IR AT AR (R R4l ) B 2 A SR BT I LR IR
FRFE, FLEATRRARGE BRI, MATEREX L, B
WARAZE—1 . BAREMEAR—DHKTRIE, HREF -1
BT R E AR

‘MEgME, B2 RAERE - TEXRER T - EHER
B b e, 38 KB D B BT S AR R X 4 g R 1 [H] RE A A HR 2 A
B TERRFE E, VA X 2 a8, B2 2 R A RGN B4 i 8] &
A =B ERBR ZOREN KRS, BRI £ R s B
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HE 1 o) B, R4 FE R B T b 2 9 1) R, 48 Dy LAt =2 B O 0 B9 TR R, B
AR g R R ) R T A {45 A B i (8] 25 T 5 9 TRl T B 9B o s i
LA 2R A L A A S AR L A 2 P AL SO BERINA N i
TE 2 f [ RIS w85 P R, R Mg 3 45 ] LA B A 95X B SR B8t 9 M T R
IS T RBRIR R o sx g () B2 3 OBt 2 L Rl AR (0 1 B 7, 17 i 2 5%
R 32 SR B Ty T A — S AR S A 4 AT UK 5 T A IR A
o BB FEZMUFERFALEMIHE, REHZ T T, EH
LERENEFTHREAGHRZAEHAL SREMBHIAEE L

B, 0 2R AL A 1 (o) R 2 X i B S b kR4, AT AS
HEERIF AR FX UMK REMLE LR El]. —PARK
BTRE RASMEERY. Mz P el s m B A H
N 7 1T BE O T 4 BT S8R BT U A Y A B R BURTRR I, T A AT
BEAM I C BRI T IR, XL R AR AL, d A B T
HWEHEMEEENEIRNEERE. B4, ARG REBAN
AT B G B R, 84X RSP B SRS AR
B, 065G X A AT B L AR — A B B L i — FIE
WEAMN IR FER ERART  WEER KA ANKES.
A, NFHERB R RN AMILFARTET—FXLXER.
—BHRABR MBI X R EEAFK T o B A B i s A9 Bk o=
BRERE &, B HUE A BT U, At 3L BE TE AR P AR AR A, X A
TEMZ AR AE N BRI o 15 2 B R RE 3K IR AR v 42
Xk b, EERDEGE BB T TTIRER T " Z 5
WA B TAE AT T, X — X T EL T X R ARG, IR A
WX E R

AEIERATH o ik 5 H MBE R Z [ 55— E RS E AR &

(1) R, A4 AR YE A S8 R 2 sk (s =0 2 1) 3 o o= O 28 B A e 47, 7 B W7 6B
BTN, AFEX—MNE, X Lawrence S. Kubie, “Some Unsolved Problems of the Scientif-
ic Career” , American Scientist , XLI(1953), 596-613; and XLI1(1954), 104-112.
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PR SR T 1 o A0SR —A R R AR R — L R A XA B E B
AL B RN L. R i A — e M, LARR & AT 452
f R B AN IRAT X LM BT R RS 2 R BN, O T — D PR A
AR B —HE" e . — DT H - H NIRRT
PR BE— S E AR TR L BT S MR Ry e E
B AT e LR B 4R, EA M AN Al XE/K— I8 B F A
AR T EGRR A NP R AL AU B e TR B R
LA, ENZELAEAREMELNE, EEAE - mSH, X
SRR SCRL PR B AR RO BLIN o AR 2 B, 1 2 0 R OO XK, A3 Tk L
B RHLR R (A AE 45, X A 5 32 B9 R AR B 2K B BR AR o

WRBATE AN — W AR KRR, HEA SR T CH
SEHIWE B SR AZ I IR A T — AN B RIS 15 S A AT PR A [
R RS R AR R T MR IE . — L 2 S — P SRR T LA 2
JERIBAC A, 8 AT R T HBEXS —SbHF 2 Y1 4 e A Hh RS R AR
BEMNAS . A RE— M HEREHMEE, M L EHE L
) — 2 S5 IR 2 A7 1 B A 4% L LA S B At O 03088 BT 7™ A A BB IE 2 At
fir B S B IS AR SO BB . RIS P B AR I A R BT
B3 A A S, A TR U R, R A M R AT R
AW E AR ARBRANER AR flm, BT HHREARER
REGRARMERER TERKOAE, SUHNESICRNIFATHEN
R BN BGER AR 88 K LA, E11L5 S —FME iRk
N, XM EIS R B Y RS B R R AT O . T BRI AR
AR UG, (A ELEF B, HEFE SRS R G548 1
B A RER ) W TS [ T BE AR

SR R Z M, B2 RUNRE . B 18 e, FEH
FHRENF B ERAITA 5 1 & B #ES H R PRE R 12

(1) XEETRPEZ FE GO, I C. ). Davisson M3 I A B B UHE 4 70, B F Les
prix Nobel en 1937 ( Stockholm, 1938) ,
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B HIR A B BT i, A L8 AU — D /NI B A 5 i B
BRCE T R b SR, X RS T R s, SR ALE i — A
i, MARLEBH, SREBEX - FERKAN, H7 1750
HE — R Bk 2 5K B A0 ] A E B Zh b R A SRR I L) O O T
X BRI, A BEAR AL T — MR

Wr BB AE 58, AL 68 & BUIAF 2 HAtR A9 L0 , 5 o 0 T 42 43
TERTREZEFRBAEAZRIEHWEZ([EE o X2 MW AT L7y s £
XA I R TTRE R AR AR T 9 26 B, R AT NN
B 978 L6 Mt 15 ( generalizations ) o 3X 26 48 45 BE 2 %t B 2F =2 B A9 B B
BEEXTRERSMERH Y EHE. ARXEHRAFEZHEE
o EATEA B T8 SL kS R R 2 AT ML Blan, A4 e R A
18 435 19 M B AHFE T XHEMINEE, REENHEA XL
A AR 4, Uy IR ) 8 2 B2 S B A A MR YE W, T 5 1 0 1) 119
SRR R BRSPS R 2 R RE L RE AR AR
A — MO B T 2 0084 1 I —— 3 S 1 B (), BR e 4k 2 0 A 9 7T 9%
ZHER , FERUCFRM2RE TS T, HARUEYERS
i) ZIHFEITRMAE RN RS KA F R AR S A
Ihtg .

B, I B e JE 7R, B b T BT R B A5 L B 0 R R R E — 1
EEUMAREAEXH. Gl L ERMERER ERLEKNEZEK
EAEGZRE, HENZXEEFEHESREE JPRET ES A
RS g i T o T D X KBS M BAE 17 tih 2 fk

(1] W. Whewell, History of the Inductive Sciences (rev. ed.; London, 1847), i1, 101-
105, 220-222.

(2) EMAERZET W. 0. MR (Hagstrom) , R4 &2 TAEH R 58
AANRWLEAREE,

(3) XTFHEELHXELH, W 1. B. Cohen, Franklin and Newton: An Inquiry into
Speculative Newtonian Experimental Science and Franklin’s Work in Electricity as an Example
Thereof ( Philadelphia, 1956 ). Chap. vii, esp. pp.255-257, 275-277.

(4) BN THAEE T ESRLHBEZHITR.

40

41



42

34'

FRBPREEROMEMSY 19 4, 2185 2% (Helmholiz) X T4
PHSLEG BR A5 B B AR B U MBS B LB T AR AR AR
B2 AL, ORI AT R 2 B RN AR R
MBaE 1B, EATR E RIS —, AR E KR A TR
HEATHT X WL RN, BAVE SF X IR 1 8 i Brie .

D SR BF 538 A L N R A — 25 2 K HETE T b K
Wi, B BRI R ARBF AR, BAESZR =R, 6
0, RZ7E 1630 4FLUJG , U R EH F JL2 W TR I 1R B 2 25 4 [l 1tk 1A
Ja 4 K S8 B KA B, 3 2 ol T A SRR 2 ALY, T BT A 0
SR IR AT R RIROR IR IR RV GBS R E TR R B AR R A R . X
ERIEERIE M LM R T ER M. EAEW g &, B
PERTFHETMARBMPELE AEEFHALBKLAR FHPRA
AWEZE K BT RE . ERTTRIRIRE, EH B ERRE
RE TR AHE A B 0 0 2 IX PR Y < RE FREA AR R R RS S AR BLAE A
T 8 88 JU) o B0 AT 2 R0 B SR B R R VA 0 A T 8 5 3 ST TS T 14 Bk
MfER . EEEKR, XM TFH OB EFR# 2 N RNFE
(A RES. 2=t Ao BN, — £ B SCH- 8RR 64 15 78 3 1 4 (B AL AR A
R ——FH ) B2, Mt & 0 BE gLV 142 ( ransmutations ) f
AR T7 B A B o TR X 4 S LA A S S 107 6 RE S A 37 AT
JEE R SO B A AL AR, T BORE B A 5 R A RE b AR L B AR
fit L4 ORI R R A, FATA RUFE 2 e R MR

(1) H. Metzger, Les doctrines chimiques en France du début XVIle siécle a la fin du XVIlie
siécle (Paris, 1923), pp. 359-361; Marie Boas, Robert Boyle and Seventeenth-Century Chemistry
( Cambridge, 1958), pp.112-115.

(2] Leo Konigsberger, Hermann von Helmholiz , trans. Francis A. Welby ( Oxford,
1906) , pp.65-66.

[{3) James E. Meinhard, “ Chromatography: A Perspective”, Science , CX (1949),
387-392.

{4) ETFHROPEA—AETE S, WL Marie Boas,“ The Establishment of the Mechanical Philos-
ophy”, Osiris , X(1952), 412-541. X FE X # X B A FM#E W, I T. S. Kubn, “ Robert
Boyle and Structural Chemistry in the Seventeenth Century™, Isis, XLIIT (1952), 12-36.
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FEE

RBE,EERRENER LA 7 —H R, A R RA X LR,
AR AR ER, Fl, - PRERLHEN TEBHA T
JEXF A R AL R R R o SRR R ST R S E 4 R EURE
FFRACHMWRFUFEENEZRMABOEEEARRWENTE. W
RIXFHE A U B K Ty (disorder) , TRk 16 {5 4ty 4% S At i) L B £
T, R A A — 2 AR R B . REEMR, A AT Y
REIU, 53¢ 26 1 ) 363 28 S 28 AT T A <F o

AR — &N IS W TR ISM—— TR B
[ R 28 A AE , RICH MM 2 5 R IR R ERW MK EEER. B
A XA AR R PG R AL T A 2O, B AT VR R AR A A Bk 5K
BRFE AR I AFER, M RL 2 SORAT ARE R, A0 B A R BE T AR L M
S PR X Se LA BEA HRE A B A T IR R, X R
F RN NI HE R W PR 0 AR AR Z RORS — A 7RI S8 T7 i A
At 77 T 2% T o AR ek ML T A9 33, BBl FRATTHE B W MR SL R A
B KT, FE A —J7 W, XA R AT R R ATIRA R, REE—B
RPN BAEEN - IR WAL ERERRE RN, HX
SERLI A B A AT BB A X ST RAE LR AT R B 8 — 40 W RLRH
FR-FEEHEENED, BEXALEE2O AN FHE, Xt
& AT AFEA SO it 3 51 i 36 A 8 S A R 3G A R B 2 0
Ve R W MBS AR g RAE R B IR o B8, AL 3 98 95 0, (ELAD
fEE A AN, X TRESE R IR
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Fhu e

ATHRERN FEXSH AR 2 Z MBI K R, BAILERNEIE. B
SRR SRR BT I 2 10 R A 897 2 22 A U B AR 2 A R 6 2
Fo MH WIS — LA T B I AT B R A R E B
T 2 A v 50 S 4], PR B 2% b B9 78 HE MR A8 50 WL 1 LS 14 1z
o XL AR TE, ENTEE TEHA S R EIREALR
FHLB . FIRENFHEN L, M ERAR A SRR
AT Lk o 28R, I s 2F R Sh ok 2 R B el — 6 H ot 473 kB Y
BRAEIT o 98 B 0 Gk L IX, {HL AR DR T B9 ) BRI 19 B 0 8 R P
Mo BRT HRKBBRPITSL, — D RBR IR A IR i X R BB
BUAH X 78 5 B S Y

R, AR AR RN B E . B E IEE S R E
REELE B MEZLEARERN—L, HHLFFRRIX S0,
WNITOR SR R A B A B A L L, F B 5 FE AR AT BB ST 4R
friesr, XA L E2 AW B SR ITHNToEMER, X
S R B 3 3L () A 15 8 53 A At 7D SE R 4 R 18 3V 5K P i &R o R
8, I RIT R ENIOT R @9 o AR AR 2 5 R 3 i — R e ik B
FAEG I FEAL R AR X I B R AL I o X Gn T — 38 B 45
W LR, 2SRRGB HE MR MEHERSE
EHEAANNER —HEWE, W22 K0 T RN LI REKXE
TV M, BEOMIHE LS AW B At R B IR FE R R 3L 5 S R e A
ARz RE, R, HAE, a5 AR L6 L 555 okt
WATEW T AEMBERRL A AHEELERMEMA KT L, Xk
B ILF e 2 E BT T R M B AR B S s R R IR R . A, R
Y 90 4% G 1 22 512 T 0 00 of 2 A 40305, 0% ool 5 2 X L 1 Jel b 9 3%
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IR AP A BT, Z52R, SR —BERUME— I EMFEH
BIRAEGHAN, ER— N EEAMEZERITHENT

SATT , RN R 4T, LA AT RS T BRI TE . RLE R A4
REREFG NS ERHHFRERFMC A — ARG RERME T
B R KE MR, T AN 42 I7) 35 (00 26 % 25 R4 7K 48 1) 45 5k 1 B 3R
i, R EA BB ERBX . XN, 8% R EHA—
MERX,HASFABEMNEXNTERBENSENL A X B’
ZHAMER BB — SR BRI A LI 0. #
M ZHERESEERE AR HE, X —BEdBEEEHT
EIFREKBETRMABRENRR. FXE AANTEHAEREA
EfEENRNEES"

XS PIERIE — AR R BA T BT T AR R, IR
A —EE LB R84 A A R PSR 2 R R 7 — A5 19 # 8L
Flgtegdhe? “HEREEX" A XEEREN AR? R
o fo) A R A R R R R TR, AR R E AR K
SAFTHRIBM, BAXMAFEMELR, WEMAZ, U, BEHE
BRI X S BATAH TR B . R S 38 (R - O T RE A (i X
AGIEA VO T R SR X A, B AT A L
RIPAES

EARBIEE L E ML — BB f TRE, L2 . RILxes
B B HE T — A s — SRR A MEZ,
RAVLAHERE BB, X B8 M2 A W 3k R 5 HE— i U XK
FritE BB W, B4R ERE, MR EMBATLAES 7/

(1) IR - #2258 (Michael Polanyi) R A MR &0 7T — -4k 5 25 U010 &0, i WL R
FROFZ MR T L HIR” (tacit knowledge) , HIKH T 28 K15 H XA B W8
PR IR R, T AL A9 Personal Knowledge ( Chicago, 1958, ¥ 5l B4 v, vi &7,

[2) Ludwig Wittgenstein, Philosophical Investigations , trans. G. E. M. Anscombe (N.
Y., 1953) pp. 31-36. A, 4 45 A NFELN 0405 40 HE MU AR 8 00 i 26 BRI 062K L UL T £
2 GRAF R, LT EFERES AR T,
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BAT A X F 77 AR A T AT EA X — A IE . BARX i
R HE T BN BT A RTINS R R B RATE
S Q] T AR O B 7, {FUR FF R A AR X A — LR AR, WT LA I I 4 8 A T
LB BT A R, T HARBE R A T ENT. AR, 21 X 5 —F Soai R
B B B, AT A Wk — i, R BRATER M E S5
B F2RAR A FHRIFHIFZESIZE, RARTH KK
R o W5 2, A R AR ST R 4, I Xk T R R B AR R IK,
B AR 1 A RIS U A BL = BT R Ao X 5K P 4 7 7 5 43 A
TERATAZMMM R RGN RBIN . IFLRNa2MREESR
R LG — W R 4A 4 8 RFKRAFEN —RNFERLE A6
2 ARAF B B A BE UL SE , AR R T FR AT BT B — S AR AR —
£ AL JH] B HFAE

M — B URL 2 AR G A 7 A A A R BIE S (R R A 055, th B A R U
FLEREERAZBRM KRR . ENAXEHAREFARE, EMFS
F— 0 9] B i BE 2 58 2 AT A B R R U A B R o 2 A Y B T
ZAEG AT BA ML, FER TR2RN B2, M, E1]
T LA 3 5 AR5 S A o B R X — B O — HR A ER R R
AR B R N FU AR I A AAERE S TR, PR
AT AN ZE TR TR R A HC BT 2 U A HR BT SOk 3R AR
), L4 1 O 75 B0 0 18 BT 7 M A E 4 R AT 4 X e AR R A3 ]
A ML, THERE A X M, ITERATZEEAN T,
25 KPHHRERTNBREOERE A HFABETELF —F
HE— 25 9 By S B ST B BT 5 A B 4 A R AR P T A U A B R A TE
BHERMEFEHAAMA KPR EMFAER - FERNBAXBELEE
H,XMELFERNER, EOMNEEEBNEE RN, EHXFE
HRRERY, BERXREB AL RXA ML R HE R EMATRR
Bt akR. EA M A R R AT B BT — M
B4 5 BT i 5e £

EWX ISR 5E 2R B P Ay T TOR AT & B AL B A A
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PBE W 2 W AR % . BUEBIEBOR S HAHE Y X 52 br o 2 DU ol
FRBENETER, M IEEEW EA . 5%, EWmEAE
AT 2 80 1R (AR, KB 8 Tl b WML A AT A R i
AL B HC R M o 3 R R REE B3GR T — (08 2O B B A T xR
(e HL A IR 8 iy 5 T 28 B Y PR X B W — B ol B S R X A HiL
MR A EEHMR TR EBETHAEZ P BRAITEEZEE
HAE, B E XA R IS ERREE AN ENTA R F
o], MR, XS BETEN—IT i, B2 2 WD 2 B W 8 2
MBCER S BA B AR A T h R EN . E5MAHA—EH
IR RR Sk, MR AESEEBRBEWIEMNA
PRV B B N FS — 1B BB Y WA T, BE BE B A AT RER R R
WHAEZ LG , X 28 0 A SO A 39 R A& P B BRI S5 A 8RS, R
K B B NERL B 2 Sl B B ll o X 2 R 7R OB o O R
SRR A SRR U S AT o TR AR, 5 S BR AR Y 3 AR OB T X
LRI TS, 6045 T BY 2 5 AR R0 7 50 50 %8 P R (3085 oF i ok S P [ L
Blan, R E S S WA N F M E AN AR TR RE”
(6] i B fB] " X 28 3 (1 B, B A il R AR R B R AR A e
BOELIE A SE R 0 8 SCrp o B, T 2 e i WA K M2 5 X S A A B L T
figp 2 TR 9 5 A e B Y

EANESACH TSI WERET T LA E NSRS
— A N R RIRTETT i, — T 2 Al LI 30, 45 R 45 b i) 1)
RS MR 2, MIAR A AT BT B T 8 o (E At 0] 48 5 B U U0 S i
LR, A4 A A LUJS M Sz B A JE I A SR BT S M [l AT
AT RUME BRI, B KR AR RNAT A #T7 EHO B C 2K BUH
Z 0 AN BERA LT R EEXR R, BRFERER
SR AN O WG 2 MR8 3 — A B BLAT BF 72 BT A 908 1) e S AR SE , (R AR 1 £E
RAE B B B 7 Bl X S Y A B REUR Oy ik 4 O T, IR AS e Ab
FTANEGE —m, MEMITEMARA LE 2 7 XEMR, IRdEE
RUTEAMATE T IR TN L. A, XD LHEREY
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T e P 9 iy X R U s BB A 2 AR

P E R g RN R WM THE =M RE BT R
A AL, 5300 8 5T B AR R AT LS ST 5T . W ALRL S A L s B 2t
Fr, RE MR A SR PR T B 2K 15 B 4 5E (7] RR A 28 18 UL IR, B 2478
AT L T AT EE R 7, AL 5 e T8 15 BB, Xk 26 40 U 3
AROWWRSEREH K, HE ELUHEXAEN. JLHE, R
iﬁﬂxfﬁﬂﬁﬁ%uﬁé‘lﬂﬂ‘lﬁ%‘J‘ﬂ%ﬁﬂﬁ%ﬂ‘]ﬁ‘{ﬁﬂ‘]ﬁ%ﬁﬁﬁ)\%%

BHIRER RE XL EREN THELRMA RN T EE—E,
ﬁﬁﬁﬁk‘ﬂ‘]ﬁ'%ﬁm JeF HIHL S — 20400 XSGR TE 17 2
M9 LA R RPEEE T ERMEMS) mMA, B
FERY IR A BEE A M BT K IZ R . BARTEH A F PR LT
AFAEX B4 E (B AT7E B2 9 oy JT 4 80 #1 2 fr 1 1) L& ML
Mo FF U B AE S Y SO B R T RS R T O . AT
FRE T B ] E R R T B M A SR FIARHE R I £
B AESRESNAERSEE Y FESHREMALEICHBHEER
el RIS R GE T S TSI R MR RGBS, A
A SR AERRASIA T SER 2 EER H R JLERME

(1) XTIl H. Metzger, Les doctrines chimiques en France du début du XVile a la
fin du XVlle siécle ( Paris, 1923), pp. 24-27, 146-149; and Marie Boas, Robert Boyle and
Seventeenth-Century Chemistry ( Cambridge, 1958), chap. ii. X TFHiffi2, B Walter F. Cannon,
“The Uniformitarian-Calastrophist Debate” , Isis , LI{1960), 38-55; and C. C. Gillispie, Genesis
and Geology ( Cambridge, Mass. , 1951), Chaps. iv-v.

(2) (TFEFHENFE, W Jean Ullmo, La crise de la physique quantique ( Paris,
1950) , chap. ii.

(3) XF4it 1%, W René Dugas, La théorie physique au sens de Boltzmann et ses
prolongements modernes ( Neuchalel, 1959) , pp. 158-184, 206-219. X F#HZF Wil H /0 T 1,
Il Max Planck, “ Maxwell’s Influence in Germany” , 8 T James Clerk Maxwell; A Commemoraiion
Volume, 1831-1931 ( Cambridge, 1931), pp.45-65, esp. pp.58-63; and Silvanus P. Thompson,
The Life of William Thompson Baron Kelvin of Largs (London, 1910), 1I, 1021-1027.
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B30 6k SR LR I 97 8, I8 4, JE A B0 SR DL BE R e —
ANV T EIRTE? AT C 22U AP &R WAL R -
AP GE — M F, TR S5 IA WU T, S R R
—MEAEF T, AR, MEEARDREENRA L XA
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Ay vh 5 o AR A B, T AR L TR 8 AT % ok S ) e ol Py 25
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R REZ R (HIE AT B XA BRI A -# R 5 Dolk &, 41 40 K 3C
FREY PR FBRE , MATAAE T AR 5945 A b 7 R 5 2R
WP REET, EETER— S VSRS TEMA IR
2] VR LR ) B AN 24 B, (E A T T2 Ll SE R T ] A st 7R rp AT
BEARE M A A M,

(1) XTS5 TBAEBEIRGEM—PEHM, I A, Koyré, “A Documentary History of the
Problem of Fall from Kepler o Newton” , Transactions of the American Philosophical Society , XLV
(1955), 329-395. AT 5®HFJLIRAEMJE IR K Ei8, W Pierre Brunet, lintroduction des
théories de Newton en France au XVIlle siécle ( Paris, 1931); and A. Koyré, From the Closed
World to the Infinite Universe ( Baltimore, 1957), chap. xi.
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B — AN TR UL, 15 RS BT A Y R 2 M B R 2 OR T 25 A
WAtRE. 4 B XABEK S A EET T &7 i, i
TR ZBAFEV R AP AX L EE TR, BAA]
F AR 2P 1 o 46 i T A [R)RE N, PR T A T] e 3 AN 8 LA TR A 5
XZEHETFHFWHLERAOEE. EARTVHEILERLE, A
DR PR R T AR . A AR B T A s
BN TG, A — s A B X 86 JEUB Ry T 8 A B o, Il SR 4
AT EE— AR, BT IEREEREN A, BB T MA]
i Ve A8 (0 IRAR A AT B Bk, L eI B i B e ST . |
it SRR F )5 E R B SO X BT A X2 A B e MR, (BRI
ST R — R BT o S R B, R — e Tk i
BT RA A RE AR o W T2 %l Ay FA S 5 FNAR L6 52 B T 4
e EAL A PR AOR L, XM SR RARA L REGEN. fEZ, A
RBEF I (s, SR # ) RIF SR ARmER,H
XA T AR B, B R B SOF AR . R, & e (R B 1 € 3 MR 1Y
ETEG X GAERENENARMA, EXEERZNEE
O s R o | ERVAP 3 /A = B o

BIMCERA— AR EGHE, TSR X — R LA, —1
W E  MABRER K EBHEFRT RN, AN - FZNY
BAEFRMURLKLER, BN AR TFRERARD T WAFE
REEARBHAEE T, HERGEARW. ERKE, AETES
T HANREREERRE, , ERNTNED T BT, PEFERN
BARFARG T, AAEERAERA B FHIESD WA AKK
BB R R — AT B AR AT B B Y SRR OE 5 SR R B 1
ER. fIIEREREFHREHNERE MU TLARGT 4, ZX

(1) XUFIRHFREERA - K GER(James K. Senior) , B2 3 FM— 1 0k
A MLSRZSEHY ) B b T X S 8 X P T 1T i, “ The Vernacular of the Laboratory”,
Philosophy of Science , XXV (1958), 163-168.
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M LB QARG IR B T . 7E BT A X LR T I, B AR AR R AT S B
WHBRTRZTAERE R AT, B2l — DU e 7™ i A k9
To WHLRRE Y H A ATE T 35 55 SR 09 BT B , 10 24 5 LR 22 Rl
i, I BRI 5 o BRSO 5T A0 W R BT B AR R R
LB, AR H B B — A R B F AT AW D
ERRELBFRLERREN T —ERA IR, LI A X2k
RDARIF BRI . MR B A X —FRE S BATET I E £ 3T 1Y
M—B M4, TG T T RIBER , 46 B —Fh 5| & 78 U 4
ARETITR ., IREF LML RAFT I FBNLE R, £—F
P4 5 T AT e xR, TR AP A T BT ARV, O T X LT R
PR B O RS — BN . X3 ARV R AR E WAERR r Z
Ja B sE i, 3D J X R ARV BT A 2 A IR B AR 2L AT RY R
b, B SUEMRT .

HATBAELHER BIREEASRERXRLLRMLE, LRI EH
B — KRB BN L wy B AL, 2RU5 B IS A, BB IR A B B .
A, RS R YL Z A6 KB, 20 B3 e AT B IE 2 F A X0, BATTAR
RASER, IREFANN. HAFEERACPHETEERE
MEBEZLAR. BE—TARHEERBORTIS AL R, T ATME W
RIF W, X R AET L F A, MR R RO R, e AE
—FERN R E NS R TERBRHE, G TIARE
HAR S B2 AR J7 o S SOl AR 22 ) BT O B . T
ANTHEEE XS R BT E RO RY B RER . XHBEREEH
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B BE S W A S B AR A D 0k, T R S AL, Bk
X PR R Z M R L BRAR R AR T B — R FE R E LT AR
ARMTTE BRF—BNH I HLRAASA SRR E R,
N BB E LA B R R IR R R b g R
M, FATHRE DR E LT, TR AR, EPH=AAN
ARMER VLA M RN, 75 AL FKTE 1770 R B E B
FELRERM/PRE TRMSTVEAREE S XS ER
B b WAL B — R S BRI R R T . A
RN B O 2 B 7] A5 X R AR S 8l AR R 3 L2 ] C. W
% 8 (Scheele) o g, AT AT LIA 24t 49 TAE, B4 M 19 TAE /£ 7
ZAN-HEMEANERZ G A KR, B B AT B 5 6.0 [T s
WA L) 5 TR B IX A B2 5 R R T A
R BRI BRSBTS Al AR BRI LR SR ¥ Rk, X 2 A
X MR [ A 4 BT T A 43 K07 (s ) 0647 R LB 9 P ) — A
BiH o 1774 A4 AR 43 I AR R R, 1775 48 et B T
—FHRRZE ASGEX AR AR R TR L EFE LM EES
o = A TR BOR B R AU 2L B8 (Lavoisier) , i £ 1774
AR AR B 9 SE 50 2 S5 T 0 MO — AR TS Bl R B T EL X
KRBT E R AR SR BLAR B RER EE R . RAE 1775 4R RL LS
HUL IR AR AR R A B R eWE WENER,
[REIEEds EE TR0, 87 1777 48, W 68— M F

(1) XRTHURIAMELEITIS, WL A, N. Meldrum, The Eighteenth-Century Revolution
in Science—the First Phase ( Calculta, 1930) , chap. v. —/~ART 8 B35 5 7Ei8 , B #0456
R4 Y i 9, W& Maurice Daumas, Lavosier, théoricien et expérimentateur ( Paris, 1955),

Discovery” , Science , CXXXV] (June 1, 1962), 760-764.

(2] A, JL Uno Bocklund, " A Lost Letter from Scheele to Lavoisier”, Lychnos,
1957-1958, pp. 39-62, RTHFEHIEHA AT

{3) J. B. Conant, The Overthrow of the Phlogiston Theory. The Chemicul Revolution of
1775-1789 (“ Harvard Case Histories in Experimental Science”, Case 2; Cambridge, Mass. ,
1950) , p.23. AR H MM /DNFFAE 5 LA R0 CEh BT,
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e BB D S A I R —— IE 2 W 2 B LA b 3 A A T B T e B 20
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(A, PR ERWIFEA T, B HE R R R, mREA]
YR RE R AL MBS IR AT R AR GE R AR B 1E 1775 4
M TAEEMIE AN R EIAG"MBREA TG, &
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BAENTTT FRBAPEAR? AL ABFEXHR,BREREFE N
2 1810 & LS, T #5 5 W — H 47 EE 3 1860 4F{, HARAEX
PN H I Z 80, B — R s R L2 R T o

MR, BINFTER —EHALCAFRSHUSEMUTEN R
RXHRFS, BREHEAAT " XAELREERN, HXSRS
BATUR , KBE AR R— R — TR 873, AT 23" 1
B SBATEF K (T B4R B ) & W (seeing ) )4 & IR 7] &
Ko XHMENTARMEMM A TBE, R, BE WSREBIEHE, B
ZA U EASRMAB AR DA Z. HIRETE 2 58
RATRER, MHE TE - ABEEEUEE, A5 EE, LI
AETBCLHIE, BAE 1774 SFRTIE WA g, AT R W s8 43, © 3 1777
FRMBFCRG AT o HIEXAE— B | BREE A, 1 7 48 9 <E & 3L
HEI R sl R A S R R A, AR~ R H AR D ER—
PEROEM,, XA FHEEERNRBBA R, KRB R
AT 4. Bl BATEEE, MARRITAAER BB RS, W2 EA
PEZARBHRFEMNHEINLAT A, BNMEIDAREEMLE
ok ZBMEN, BREMENESHS AL, FLEHBEFALME
FERBFRA SRS —E MG, AR E T, 25
g, RAEYNIAR XN SHEHATERESE T, EXFHRL
TRHARAZ MR, RARIRKANEEAE RN 2, HES
BEAR N —EREEE,

RERELAALE BN BARAALER KBTS RLLRE.
RMETRREEECEETERANBER? XA ME, BRESH A
A - BMER BEZXMERATELERIZELARETEN, HLELH
MITTT SERBEMMEXFRESHNFLERENELKERL TE

(‘1) H. Metzger, La philosophie do la matiére chez Lavoisier (Paris, 1935) ; A & Daumas,
5|45, chap. vii.
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MEB. AR REEFHRAMENEL, EXUFRZIMBHEE, L
BAMTEFEKRZ ez E G, FXL MREANKASZAFEHEL
RIH AT D@7, B2 BTG W e MBS A & B
BAREET . XMREFIMERGEMBHNHELE -, -FFARK
F k% B oA o, 5 X0 B i e oy i X480 9 T30 9 72 BE AR
. AMTEEETRE, ANEKAFHFAZAFH B RALHRNA,
R— S ELE RSP REZ ., N LHERNFXAS &I &
A RMPTIE LR A LLET , M st i 5 X RE P A IR R IR R Uk e )
KRR R ILFZAFCRE - EHAELTAT,
T V772 EAFAE Bk E R A BE A RR B AR R L) X S A v B 9T LA,
NP RLBHR ORI (RERR) A AR LW BEERETESHE
AW, FREFTH - REEERANE—ERTHR
BERIR B BIY BUAS B X R A R R B R R R T EEAEA,
(4L TU 9 BR 6 1 SC 30 % B AR 24500 T 30 4 ) AR A P A, T % R A0
FIHCHBARBEXEFERXMAE, ROk, TEAR -KE
EREB U LAEN L5 A BT A BRI, d 2 R4 5 B ke
FIRFBR I —EHREE B ERRAIEH

P LA T (R B2 0 1 8 S PR 3R NIRRT B9 18 0, R BT s A
Bl T SATTAN B 0 e B A A 5, T B A R BLAE R A R S, A
TR A B BTy oK X LR I S BT BE A A AR, S
ARERAR H—MOI7R X L, X R — N ERE T ER
MR B, X2 A BLAT R LA U B, B LB 4 5 1O A v A =X T R
AHBNEENRPERS, X HLEANREFLHTE X, 98
22K 485 (Roentgen ) W 1t X BA AR 5t 4R 19 3 AR 5T, BRI 4 fib v B 2
S A A - BUE R SR, ER R, 2R

(0) KT HROICH A W 1H 4 10 I A9 8 BB I W, W Henry Guerlac, Lavoisier—the
Crucial Year: The Background and Origin of His First Experiments on Combustion in 1772 (1tha-
ca, N.Y., 1961).
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B, AR BN — 2, BATA TR X HETR BT
Ug? AN, ERWMAARATUREECFERINLCRNE -1 BE. £
D 51— LB AT TLAT R I 2Ok (B B R BUE AR 7Y, LS At
JEARR AN L2 EARZFRERE MR, A BB & 3 A0 i 2] 28 3|
RN RE—B BARE - ARFEEFERRMCE R T HH
BATRMERT, WATHBER, X HER T I8954F 11 A8 HAM 12 A 28
H 2Z [ 4E /R R BRI

SR, B R BN X 5 4R 22 8] 77 78 A9 58 =20 9 A8 R0 i,
ARAHIBT . SEMEAAR X HEXYEAEZLETEFIHBA
SFEAERZER EPREMPENEZ Ba EFAELEBNARE
PRI RAFTEG WA WSRER? 5, RF B R EN

(1) L.W. Taylor, Physics, the Pioneer Science ( Boston, 1941), pp. 790-794; and T. W.
Chalmers, Historic Researches ( London, 1949), pp. 218-219.

(2) E. T. Whittaker, A History of the Theories of Aether and Electricity , 1 (2d ed. ; Lon-
don, 1951), 358, n. 1. J}if + B E# B 1 (Sir George Thomson) & &HiF L B (L EHZ
W OB, R - PO ST B 4 (Sir William Crookes) P 132 28 20 M 14 154 B (%) STM] BEAHL G A
MiELTRAZH.
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AR B UL Ak B B8 XK AU B R SR BT e R, AR, 1895 4R,
REMEZ R F B ML, HRANAF S AN ES—AT W
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—MEFE M IEZ YR G, A A BTG — My
RMWEER 2R ERFHRAL, AMAEITRF TR LEA AR
PRI BRESEA TR X EE R F AR 28— AR e LA,
X} B 3R 45 B LS, RSB, A AR AT

R X HAMRAA NS AT, MAEARS . R E
(Lord Kelvin) ¥ EHX E—FHFLBITHERL ) HMA, BARM
IR EEIESR , HA U] R R B 34, RESAHMRIEAZEIE X
M HX HEWENAREBER TREFEOBY. RAH, X
EHHEESECH LN TRERFHOTIARBEZ K, B 19 i
290 A, IF S MM LR E AR AR ARSI LT, mRE
FMUSHETET X FHL, R, FEHAMK LR L E WA NP 4T
XKLL LR PSR AN o BRI 2 I R AT BRI A A R IR IR, H 5k
BB EA TR X &, 20, F LM AMNAC B R
FBABARBIERE . LIRS B 58 U TAE, A 2 U E
L B BB EZNIRE NRA B A G BOEERIX —MXNEE,
B, X TR T — DB SR, I E TR 0 T AR 5T v T
W, BEENERNE, EMNERET L CHFAERTE, FidR
FLOEMEE T EITES PR ALK R B UL

B2 ANERBERD, LBRF I E (R MR E S, 7F
A—frrm T XERE, BRE T T XHE—NEE, I Ak

(1) Silvanus P. Thompson, The Life of Sir William Thomson Baron Kelvin of Largs ( Lon-
don, 1910), 11,1125.
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(1) Conant,§j5|35,5% 18—20 7

{2) K. K. Darrow, “Nuclear Fission”, Bell System Technical Journal , XIX (1940),
267-289. H MM EENR YT — HRERNBE TS BRELN, S FALENE—-BEX
LR WK, OGRS R EILFAXH RN E RN R A BREE  HAX T
R I ABRMABH EER, MR R EAESRIOXAELETR SR, @ FRAEM
AP SRS YA B RN TEARALZLFENE, SREMRTEXMRNZE , &E L
BRI B s B 0 TR R X AN ST B o 8 - - SO S AT [ A2 R 1 FE =X o i
BAAE, RO B E W HR EABAYR SEYFENRRETE®E, RN
FREERMEACTAXH KK, G2 5BYHFONEUELREETE, LFF - RIIE
AHERAEFBERIMMNEG R M THA,” (Otto Hakn and Fritz Strassman, “ Uber den Nachweis
und das Verhalten der bei der Bestrahlung des Urans mittels Neutronen entsiehended Erdalkalimet-
alle" , Die Naturwissenschaften , XXV [1939], 15)
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& 9 (Bruner) F13¢ i F & ( Postman ) ik 55 5 32 50 % B I\ 72 S 0o (8] A0 2
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S T R S — BRI ), BT A B 2K I RE AT B, X T

(1) HXRFETHOAFRERYE, R L B. Cohen, Franklin and Newton: An Inquiry into
Speculative Newtonian Experimental Science and Franklin’s Work in Electricity as an Example
Thereof ( Philadelphia, 1956) , pp. 385-386, 400406, 452467 ,506-507. Kt MBS W E, L
Whittaker, gf5|4%,pp. 50-52.

[2) J.S. Bruner and Leo Postman “ On the Perception of Incongruity; A Paradigm™,
Journal of Personality , XVIIl (1949), 206-223.
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EEMM, XEIAEYREHKN, B3R ME RN, 2R ETHR
NLFERZEAMNBRZANZHAERIEF R, #l0, BERHLIL
4 WREFUAE R BBk 4 WAL 4, TRA B HAEMAAER, X5
WS E T ALMERIESFHNRSHERZHT . AMIEEA
RN, FREMNEANAESMIMTF AL NREEAR K, RS
FEMBLNRMK, BA, ZRERSTHNE IFAERHBE R
BlrRE. plm, HRh—kaarEke i, AR RERSU X
Rk 6, HA RN —BE LA LN, 5 M E
K, ZREEMRBFRA, H2&E, Ao SRR, KREHZIRE
MR EAMBHAUE ER BB AL, SMMIBHA T =KX A1
REMZE ISR mE A BIHANEAHFFEET . A, 740
B2 R E AR REX T 8 Y B0 B2 R B B 2 5 5 o
(A] 434 fin 21 75 22 BHAIE # M (R 1 80 1%, 13 R iEH/ £ T 10% 5=
WEARERBIOA LR, XNARBANZAEEELRY+0HE
o Hp—MTEX: "BRAESIAIMEC, AEERMF2, BH
EEEREAHEBRE KM, BANEEREZT 256, 2BH%kE
RLL. RAEEEZEBRATRT AR THEHBAET . RBX
LR —F RIS T EFE, AP X BT RO
fiho

B OHELE  AEREN B, ERFAERBRT ORE
AT, B AR R B R AR T — b AR R 1T A AR AR g i 1
EREP MEERP R LR Y T ED L REERE—ERHR
Hok, ERRAEMRUENE R FUTRERERAC, %, AR
BERSZ B B O FE % B2, RIMEAE 5 Sk 3R ¥ B9 AR5 0L T
R, R, #—LRABUE B RBARMEFLE T 28, H
ERLXFEERGUAH T ZENFERRER T, XM REHE

[ 1) Journal of Personality, XVIIl (1949) ,p. 218, 3 1[5l 35 Postman 4 iF & , R ¥ b &
EHEN - LRHOER, EREREIA B LEEREE TR,
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WIFRE T — 3B 1, e st I L S T e A 2, R R A X
FHARERNFTPAARN N k. B, BFEARAERT ., RELRA
oA EENMEHREFYNRASEE X — BT R KA M
o RAAERE R TEAIRE, RITMERLITH TR N4
HHRERAERBREFEY W HRALEH R TR EY B0
B BT B R

FEAEM— TR E M A RS B, R HZ M B SIE AR
HENTHRERARERS BB HREMLE, B84 T H L0
MU, Hip, - PR RBEFIOREMBIRE  KRE —ER
B RN L RS, B AW 5 ETE # i H R
(prototypes) Z MM FERIYE . X A& WAL B9HER , —J7 T RL 24 Z I 1R
B2 BV RH R AR B S E A A B E AR
BERE; B —hm Edm THANEIIMERERARNERE RSN
ARLESTER PN, H B F BT WR AR, 0P8 T EMEAA T LEHA
REXEI A LS — B A — BB B . B oh, XA I 40 1 BT R AT
H—H -BWRRERERME, BETENASFARERRA N
EA R (E . BB 15 & 100 4F TR A R R B R ER AR, AR
B FYNERRATRE R L, WX A SN, B EYHR R
A X AR L6 6 7 B MR B A = AT 4 BB VORI AT T 24
MAA=RR. REREBARENTRT B R, WABEH,
BWEER RABENNRE RSB RE, ERFERH
AR BRI ERREA MM, T —ERATRE XX
ABRMERDTHRER, XFEERIEEXASZRES BT, B
FHEREA SR WG HAR, RS B0 K S ) 5 R A0 A
PR R LR P EEMBER A SE F R R ILA L
BEP, X~ FXREE AR ERA BRI EENER, BinEE X
RGBSR N H MR 2 B B R LR B T B
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Ftu BHLSHERR S

EVANC VRS By DR R o o e Vi A )G I e v
G MERS XS R AT aaEt, R RtEn, LEMHIF I,
FERBERL TR BEXRERAEREHEHBARR, HERE
MR AR EE MR R, BEERAX—&, REELRFR
B2 LR B9PR HE AT S BBy, (7] Bk A B B 20 AR S 9 K o iy AR e
FA M. RE R, XREZSELH U2 E X8 A
R R, RAMERATZ AR R U ENELHTAEH
KEAEH] o SR, K BFF A 23X 2 R v — 2 et v =X 728 fh i
ME— IR o FEA T, IRATHE T 4575 58 o 5 8 10 & W1 B 3 8O 26
g H — B R R AL

EMNC&utid  FER 2 F LI R I & B R A 4 %4 T
KRARE S TR G HR B AR S EZ M 2T ESE(RAR
RIS FITRRSIE o R B T B RS R TR X Mk, (HEd
AHETF. FEANER, RIOVEMHE LB T IR ER X
RIS E) . FEIHEHEIE R BURS, B ATH A 7T 8 ey KK
xR R, &7, EEARFA— i—EREBENELRA,ZE
D E— AN RE G AR B B B A A A Ak S B A F S R ST A
A — AR . EATHR AR BUE /N BRI L T TR
BB S G B B 1) IS B ST B R R T R BT
AN, ATHFABEGEHIARNTEREZA, ELARN T HEERE
BB I, B A B AR Y BE 8 A BE AT RLRL S rh P AR e Sk g

WRERFBREFARHRATEEEM, B2 EER X —
Fh2E LB B TR 2 B9 R R B A AT 4R 3 i B AR (L I 0 B AR X —
BEREE . RN, EX—A L, IRIERE FoUsM, £FARE
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RRBWBITRZH, FEEHE R CALFE—FFEEERRLS M
Wit Xof i 2l 2 (4 BT AR , 5 2 Be A 0 A 7 W B 2 R N T B Y I
YIRS A S A BB B R R T X R — R, B
A i BUAF B 1 =X B0 AB U6 B DG T 89 I B, 1A R A S 1 U 3D
S IE B & 22 T AT TR AT 56 R IE R0 5 4 ENE M S R 7R
BB H a6 L2) BO 234 1 19 2 WA JF A7 BB 1Y o
2, MR 71 % W ] 22 2B AR 55 | LE B 0 00 | A0 7 26 ol o FRD e 1 42
W) B BRI SO 7R IR 1 b R AT R E
(9 SR R B R A FNTRZ , DLEC AT AT DU B 5 0 BT R 6 Sk 4
Jr MR AL T H A3 KR EALIRE o BN E 2R R A 7
W BER W AURL R Y (AR TR B OREAR  B L TE R BB M R 2
BT, — B BB EN L WAL AR, AMTAMERE, X A%
R TE T RURL AN TT R AR LA I 1 B B 3R R 2 5% U e A Y
BUA AL B 2R R, T2 TR BT L A B 2= .

BRI HATRE — B AL — 1 Fr 5 2 2 6T, Xt 25
HERCFWRR, HENLERE —FRHERR, LA THFHA
L W VAR SE R BRI, EE T S E 2T BN E R
TR N I N o B vy A 2R B AR AR R 8 4 R R IR AR 4 5 4
TR BB RO R BAR LR B R 2 R e

(13} A. R. Hall, The Scientific Revolution, 1500-1800 (London, 1954), p.16.

(2] Marshall Clagett, The Science of Mechanics in the Middle Ages ( Madison, Wis. ,
1959), Parts II-III. A. Koyré 7E i f¥) Etudes Galiléennes (Paris, 1939) — b $rp| BEE—#
o R AR IR g B A R E A il R A

(3) XF4,0 T. S. Kuhn, “Newton’s Optical Papers” , in Isaac Newton’s Papers and
Letters in Natural Philosophy , ed. |. B. Cohen ( Cambridge, Mass. , 1958), pp. 2745. £F &k
HHEILHEE, I E. F. Whittaker, A History of the Theories of Aether and Electricity , 1 (2d
ed. , London, 1951), 94-109; and W. Whewell, History of the Inductive Sciences (rev. ed. ;
London, 1847), 11, 396466.

[4) XT# S %, W Silvanus P. Thompson, Life of William Thomson Baron Kelvin of
Largs ( London, 1910), 1, 266-281. = F & T #i%, W. Fritz Reiche, The Quantum Theory ,
trans. H.S. Hatfield and 1. L. Brose (London, 1922), chaps. i-ii.
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STTE EHENBTESHORNEE —HF, BEX—-MREHER
Kl AR BNEARTELMI, EHXRITREMEMS ZWHE, T
EJ%(ZF%FJWEE‘J S 5 24 m i B WU (E 2 [E] AR 3K 18 58 & — 3,

— BN BN BRI T BN ENEEN
%jc%ﬁﬂnlé‘]i?lﬁ]@ 2045 R A U 5 2R WIS 5 S R R B S L
E A 18 HE M4 1E % E W AR, FERH, KX
ZRMNA—VHEB B, XELERBIIN, ERRLEMED BEY
FHRROBI—H, o -THEERRMNESBSER -3, K UE
K T BEUE I I X FE 8 B 0 5 TR A AR Al R K Y 9 R T T BR X AP
—3, BREEEHFAYER (M - EEEXHRXFFARRERE
RN EED, RICFEE Ze R R s 3, 70 70 48 1 H A5
RN, MAEXHFA—RE—LYUET, BARBIXSES 4
L

B Ry RSO AL 55— T8 32 SN AE S5 40 52 W TG o 0T, OB DR S B AR 4%
BT, RCF R Z A 3C 732 B PR, 5 2 R i 2218 15 s AR
B, HERATAEAERI T, 8 13 tha2 M7 & Ttk (Alfonso X) &
FROmR EFFEQE FHFASM, ~EBREENME, 161
@, 8 HR KA 1EH ¥ FL AL (Domenico da Novara) B¢, /L] & 6 81 &
EEBRAEAMAEROER BAREL B REAR, MHBSE
EANE(REEZTR) - NP E P EE, T SRR X¥HER&E
REIET Y. 216 Hai9], Bk 8 2 0 BRI S b 89 R SCEZ0A
B RXERXENATEACHESRRNENER T, XMINAZ
FARRAEHFELA I RFEANERESF. MHELFFTES
ViR RS EHR S — AL HiiA L2

BRI A B RIE B B, FFA R B R BT K SR

(1) J. L. E. Dreyer, A History of Astronomy from Thales to Kepler (2d ed. ; N. Y.,
1953), Chaps. xi-xii.
[2) T. S. Kuhn, The Copernican Revolution ( Cambridge, Mass. , 1957), pp. 135-143.
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PLEME— R R, ERAMITRE N KRB DERENLRIED, XFH
EAGERFERS ZZRILNZB, A5, —TEATNIR, BFHIE
g X W B+ IR R SCE R DGR BT T SRR AR
HMEENHEHNE, HEERABABRKREGIMEL, ERAR S
F——RICEEH B BN MR 2 T —1®& L W52 8 5 E R
R EREHEBHNEARBIRROES RE L RER G EER
MEM S R NTRE T E, B EENE L, RAX L BI%
HEZ HEBHARNEE, A AEKRE.

MREHAREGHHTH AZRECEFELE T, BAILREN
BB _ABAARK RS, AL 8RN AL RAZATH
fatle 7E 18 L 70 £, IFERRE SR, EhFEFRET —K
fEtl, R ¥R MM X ERNR N AR IR EES, REEWR
—HHWEL, HPARTHERPRE BN EA L FERE iR
HEMER RS, fERHEITHRT 17 L, AsIER
JRERFHFMATHELR T, EREN-MILE, ¥R IELE
TR R EAMFZIEEE, BB ARBI SO 2R RN P
—MERKHER, BH DRI —X oS 2 a0t 58 ABUR AR
RO — RN, LR — K. BB 1756 4,4
Aii 3 5% (Joseph Black ) KB, EEZ=< (CO,) Al LIF M IEH =S
DEMRLIE, MRS S PAN A REANERE & 27
me Lt

B E M TARLUR , ARSI A TR s ' . RS B A
FrAI MBI RE AR LB B SRR, BB —F
KERRE D —FSAEESRTBEITR. FTAXEAN NFRTBEH,
SEMEREER HELFHERTHTNERLR. §HLKHLER
F-MBEAERHA MET R - BRI IR ERENRP

(1) J. R. Pantington, A Short History of Chemistry (2d ed. ;London, 1951), pp. 48-51,
73-85, 90-120.
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BrE, AT 4R T & R, MITLRNEEEREBR T EMEEYN
SRR R AR, X AR R AR, UBURR IR Bk B L 5
IREOTEENE . BRXEAEZPEE — A NREHIB N X
BEAHONENHEN S AREHE - T, B 18 fit4 70 4£/0H
MEHITT RN E LR, A2 LU FRZILFRAESLOHRER
HiW AR D - MERREERE EEBIMNERLER, AR
TEAML P = B, AR XA L.

AT, AL AR R B S I s A R PR B A, iR A 2
L BL 55 T T W 2 f AL T M — SR U, i i o 56 T A R 5 U Ak 7 03K
PEUE R AEERR, M N E—TEFBR LA LR EE, E
LH -2 RO ENE, A ESEER RN EER N, 17 i
@ E TR E NSRS LR XA RS e, B —Fh g e ad
MERMARPFRE T XMy, B 17 L, FHXMEREKRS
BUZERBERLF IR DARN . FOTBRAR 2 N AR % % S 4
B AR B0 A0 R e, AR O A A b R AS 2 B N Y T R R
? BERIFALGAMEYRENEE, WH BPREENRE—-FN
SLHIG . REBRR Y (I, Ak ) 7255 P md #R i B & , X
IERERAR B B BB .

ELF 18 fH 4R A, i 46 3 3 o (] A B 40 i 2 5 1 9 (1 2, 207 44
KB LLLESRS T o T B O R P H T g AR AR AR e b2 TR E
SFREALFE R REZA B ER B RIFASHRIM=Y,
WERNKBF R EN G T BoRE L, FN, S35 AR K2 W
SPEMERMNBEFAS, BN MARBREY RO M, X
A —EEIERMEER, BRI E T LU £ 77 0m LA
B, WFRRRANEE, KE QAR EGTERY S, A KA T

(1) BAMMNEEXCHEMB BN, FEZHXMBERT J. R. Partington and
Douglas McKie, “Historical Studies on the Phlogiston Theory” , Annals of Science, II (1937) , 361-
404 ; 111(1938), 1-58, 337-371; and IV (1939), 337-371.
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S HA MR T A SR T sohe g HAb M AR, REHE
MDA RSB ERBZELE, HEMHRIH T XL/ T 0EE
MR L BB R K M m. HP e —R 2 E R s8R GER
REA—MAEENY R JEXN EIERNERLMLIET ), 1772
FNEEERER P EE, AEX —FFERB LS A 2R #A
THELANFEHEESR, EMETXHEERZN, XTZHEKRERN
RN BHERA WA E, KN EEN M REORGZ#S)
VF 2 AR B R 28 B0 1 B RO O B R IR R XA R Z k. IE
BRI 1 2 e — 4, 8 B R R O RS A KE LI PR AR R R
BRRERMA 4. BRAISEEEMKRITEFEI—MBIT TR, H
JE,XA B NEAHHFRELTER L W, &

W, BT R REREYU TR A S 2R HET W,

XIERMEILE 75— Fr i BB 5 2R
REEBINERFEE=ABREREE 6719 HEEHNY
PR EIL, M AN ISR R R TERE. XMEILHR
Bz LGEE 17 2], i - AR F R, KPP RELH
TESEAT JE R, AT I 4 4 ol S B 4 X S (LR L T R B AR )
AL P BB (BH AT 4L ) R, 43 L E A B S EF Wk RS
WA B A Ao P 5 A AT F B8 30 I S 1 — b 58 2 4 X 1) 25 [
MBI MAERY LRG| SR BAHR, A, AT # W2
LB, BB AR IRAL VL B S8 5 T BRAS 2 1 A E
B ABEBSREE LR, W MR R R TR A W
R AR — S LA BA AR A C MWL S8 A e B
THAFNFFEKEMEEKRER. HEARE, MW ALE 18
LR HERERMAIIE S —RWE r3E, R2RT 19 taEIL

(1) H. Guerlac, Lavoisier—the Crucial Year (Ithaca, N. Y., 1961). £ Hit 8 T LM
MM EHEF AR, MNALSHE AR MEEER, B 4535 |,

(2) Max Jammer, Concepis of Space: The History of Theories of Space in Physics ( Cam-
bridge, Mass. , 1954), pp. 114-124.
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T4, MR RESYELLEA T - EFARNXRAN, A XK

523 (8] M IS S R A K A RER B BOR R, RA7E 1815 4E LU
EHEARESEREEZM T HEAFARE, BRAET 19 4
90 4, X AR FBLE B A T Z B EHl. WMRCER 4 BUEsd i
TEALBME LUK AR R 9 D23, IR 4, KK WSS FIH BR 1 ) 52 36 4R ¥ 7 3
AW B S AR ER, EREWE S, A X7 2 80iR &
WEAH RBEEEUEMA KGR, BB 61T 208k K
MARERR LR T HFATFER - NKRE, BT HRXA R
B 2RISR SREE LR T o AT, X R AU I B R 2 7]
HER, AMX I EERNLRYRFZRERES THEYHEER,
FE 19 {2 P Mgy JL -4 18], JE 8 /K F6 5 i ( Stokes ) FIH At A XS A
RERBUANTRENEER, HUB R NSRBI RN, X5
By g —FEfE R, — s R R T R LUKREE BBz,
T —F R 2B R R X R B S SR, AR RANE, &
BLHE T SE B, 4038 44 19 3 52 R @ (Michelson ) FI 5 85 ( Morley ) 3¢5 B9
BEGRL) RTERXEBZEA MR KRS FEHNGHE,
FERZHRLBEARMEMST, MESKEBRZ RN RBEAS
BRRBUERK.

REE19 L f)a 20 5, BE & il 5 B e gL B #i i % , X
MREATTHSRE, ZHFHAANR T 4IRS 6 Bk —
FEAR R A — AP ALARE LUK T T AR S B R B R A R B o A PR et T 24!
W BT AR T IR T X R R et X ek i &
KM RE MBI PABET AMRAE, R RIS 543

{1) Joseph Larmor, Aether and Maiter. .. Including a Discussion of the Influence of the
Earth’s Motion on Optical Phenomena ( Cambridge, 1900), pp. 6-20, 320-322.
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UL SR R 2 )RR — R &3 A P R X 4 O B L 4k
FH—Fk, AW, EXERT , BERERREF —HFRENIE, B
FPEN-MIIREENEESBRRRNEE, ERAFRBRXEHNR
BHUE  REEREEREN, MERT S 8is3h 38 B 45388
fEbl; FRE, Z i HEIS R E IR B S PR, R AP BT L4
HWAET KAL) KRR BRILREE, H AR R BT
MR 383 59 5 ALK 5K /Y32 30 [l 3BT 1 ALY o

W H R T sh W IR i AT A TS B W R LKA AL, T
BUE IR AR LUK R T S B 3R WX, &5R, Bt RSk R0 A
REBK—RIRPRE LR TREAR, HIE 1890 £ /51
MEERN, BMNTURREMT —KRIILE A EER, 2K
WA RUKRKZEFHFHREURERBAZLHFERIEH, #iH—H
VA, BA LS TR A NG RER A, BETETF
LKA MR IT 4, JUH R 2K (Lorentz) M 3E BN HL 18 ( Fitzgerad )
W AR B A AT 80 AR I8 7 o Fo A 1 SR X, S 5 18 S B S 4 IR
BOXERRNENECEE S WM EIKELEY ) EREE
BXAXEEREXFNHRERT T 1905 FRAHRH,

EEAEGULPRERRE, EEIREF, - HBEERAE
WA ERIESEERMZEARBLK, BF BTHEER
BF, Horp Bl Z S R R T 48 51 R A1 R 2 8, B0 0 A B8t F 3 4
EREHLE — 5 EFHRUEEZI — R T, e
FHREM AN —THEHERNE, &8 - SHBER, BAERFER
B A XRER S BOE IR AR 15 A AR L8 A UAR 2 IR 4 B B BOA IR E
TR, BIcH MR LA SFHE AN ENC 2Rk 24

[ 1) R.T. Glazebrook, James Clark Maxwell and Modern Physics ( London, 1896) , chap
ix. T Maxwell B /5 BB, WA A BIF, A Treatise on Electricity and Magnetism (3d ed. ;
Oxford, 1892), p. 470.

(2) RFRXHFENZRERPEEM, I Kuha, #75]45,55 vii &,

(3) Whittaker, Rijg|+5,1, 386410; and II ( London, 1953), 2740.
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BEfR R, X kAT B T A8 BEA 4 — BB S I, 33 2% I i R £ A5
Mtz A, —FhET R R BB LR 2 S ARE  HIRA XS AR
Ao [E) AR B R AR AN I B il RS XL AR A R
— A IERAFAE , AT REGE AN IXTE AL T8 ENR B AN 2 - 3 R SE AL 1
A1) RE 1 g, FEAH B B2 vh FE AR R 1 BRI, 2 /0 B 2 T8 43 sy g UL
s M RA AL LT X ST B A T

ME—SE & HUTUIL , 0 2 B 2 44 B T , AR it 228 D T 3 22 B ) 3
¥ 7 (Aristarchus ) X 5F H B H DB BT . AATTH & 38, R % B
FAMAE G, MAMAZBZTHERNTE, B4, HOBERICFER
THE R BRI Ehrp B4R R 18 MR L) (HIX R ik 2
T DStk ZEURIT 88 FO 4R B A DU, 0 YRR R & 2, O
AFEHOUHER AMERLRARERBETE, IEHERCFEN
B S B A5 B AR B B B8, 98 A A A I ) S0 8 Y A AR
UG LA 2 B Jeah, o 84T A 9 28 ply o7 A 2 X i By o) 34 3
MREDL . BEZ A E R AT RS B A B A Lo 46 2 A 2R R R T o
. RAVEAETHERERE D, FRNRERRBEARBEEENZ
A TP AL . XL T, PRRNERX LT HHRKRAD
WRZ — (R FB T8 Z M A & R W — P ER) e
FEREAARGHL, ERX MG REZRAF . 8% R L*Car
REMR UL B IR )T 5 I ] D 5 B BB T Wl o TRAT SR 4 B
A RBELMUN KB TN . HBR, A RAP BB LR B
Hie—17 # 40 i 5 (Rey) .9 5 (Hooke ) Fl Bk ( Mayow ) 4 iy £
MELE——Z BT IR RER B st /0 A M RN 22—, 902 B i s 3E
BA SRR AL PR A N RERER S 18—19 i m R

(1) BxRMAHB M L IE, # W T. L Heath, Aristarchus of Samos: The Ancient
Copernicus (Oxford, 1913) , % W1 #4r, F—- & 230 5 F 57 35 50 UK 4% S5 3 1 (4R 05 B
# W Arthur Koestler, The Sleepwalkers: A History of Man’s Changing Vision of the Universe { Lon-
don, 1959), p.50.

(2) Partinglon,f5] 35,5 78—85 W,



FtE SENSHFZERNRA

FoR Z N LA S B M AE X 38 W 5 1V 2R B, b AR E R 3
TR B

MEHZFNEZ2—HRIED , X FEM—HE Me TR, AL
B AU BB, BERRl LR EREAK RN R E,
R -FEAWEEOARREEN, EXMEAEEN LY
thte B2 AR DY, bR A R AR HoRh 2 & R AT X B A e
FEZEHEESHRRNG G, REEEANTAERSERIL AR
TfgR e ER R E, B A FORERAXE TR, R¥HgER
WRHBBEAWRIE, BhREEN. BEPEREEL D, EHRT
HRg—fmst, REEARER A SX AWM. BHLKECRET B
HEHR THEHRIIERBET
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HAR XEHLAY R B

BAEERAERE , B B S h A AT R 4, IR A BATE A,
BHERNX G FER BRI AT XA H BT E
EWERE - HAMANEBR ¥ X EEKREZR“HEN RPN E
B TAAREMBFFHERA, BRMITTERITEREGFL,RE
ZEANMEET R, BRIMAAZMFC SEMATBAEIHEL,
ARV, AT AR AR, BN EM 2T 2R R, X
RERRERG, XMBFEH AR —FRAFEFLNHR, HE
BIRTI A BTk, TRES SN E L, X B IATE mxHEF
BANWERERSEAELZHATE: - TR FEE, - BX3EAHH
i, BEARELY, A A B — 68 EEE BT NHRAEA T,
B R BRI LHRE LSRR, &5 R ERARAREIEF L7
BERENRNEEES BAR MBI R, XFIGEIF AR
. AEFRAERAFEL  AABRKE . 2R MLREMBIIEF B
FHLNIRPEALEN, HENHERERLHEN P OELH
AU—HSEAFRIEREHEEZNERZHANGT S, B2 H
R 52 5 — A B B PR R S EUHUL X R e SR I, B F T
5 HAF M LB LRI AR

BEoh, X B2 K BRI R R P2 R R A — SRR
EE, BAE A HEh, 788X — &b, R EIE IR R E A
B A — N ERIRE, ARV EER B dy AR R H A s X B, X 2
BhHASFER MR TEGTHMREHRE, b, RTELHR
ROEEBETE, EATRGER B TAX M AR AIE —Ffatl, siE E
B, MR XMACHFEREI,. EREHAGAERASIENR
MEEHG R RN, BN R F R QBN EME LKA ER
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FETH I S # B BTG AR A RN S i3 i KB W B B X AT Y
B R RENEY, LHREAHAEH AR, FXE FZHRNE
WHIRE RO RESCIRT o B, R NI B R BIA ik T H
— RN R B, BRSO B AT B T — RO AR R R
g  EXF AT T, X R P AHERERRIRT . 5,
A5 — b i Y AR S (FRATTE G TR B 5 2 iy B 2258 2 b L U AR
A T LUE R T RO, AR 4, 33 88 K 0RO A 12 AT B8 i 2 5
To N—FrBrt BN BIERE , X & R F R B2 1EEK (tautol-
ogy) , R XEBAE X X T {1 38 & A FoAtL i B oA

Bl AMIBEEEHNFWYEDHE - 2H, AREREL A
RARAF 1 ST ANE S BRI I 45, (0 X AR L5 4 B8 4 B 30 HEAT BT ST AN
AR, HRBE A EBBRR M RE LR EAREE e
EHTED, RMNEED, EERTUAT, (L€ e —FER
MR B, R — M ER RS, B E R WK TELUE, ERK
THFELAYE S — D0, LB TEASHATRESE T, #
SEF X SR SR I R E R K, X — M L 2 R B T AP
RIHET o BHEFRAR—TEFRER, -0 XRERE RS2

BRABEARTEICRMINOE T ERA LA ARERD
FENLTBEIIE T BH¥. MR AERHBZRGERR —#, At
RDMMBEATEFE— DA AR B —FES — M h RO LIEXF
DEHAMR B SR AR PR BDERK SO BE, RIAN,

{1} #%5/# W N. R. Hanson, Patterns of Discovery ( Cambridge, 1958), pp. 99-105 &
B iE .

(2) BAZEBKNAS EAEXOREARE RARAABEEK., FU-HEIER
W, —~EXERABZR BEATRW, i dad

[3) T. S. Kuhn, “The Essential Tension: Tradition and Innovation in Scientific Re-
search” , in The Third (1959) University of Utah Research Conference on the Identification of
Creative Talent , ed. Calvin W. Taylor ( Salt Lake City, 1959), pp. 162-177. X F &R R Z EH
Al L # B4, W, Frank Barron, “The Psychology of Imagination”, Scientific American, CXCIX
( September, 1958), 151-166,esp. 160.
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BXRRAE T A T AT Y R R B B A B B AR T B A - 2RV R
FFo —BRBTHUMNEARANS - MEX, SIHEASARZAT
R AR 7o FER— T A [ A 55 — A7 3K & B
RZ MHETIER TREA G X7 N B E ARFTRA R
e MLREBHMMRATERR REFTEMAN TREHNARIE",

(R RE B 12 A S A Sl 1t , 2 40 W LA [l R 0 AR 7E 6 B B T 5 o
B, Xaw s 5L TRIRSHRAN AT RMA AR ZRE
ARV B A BeA Wi S Bl A48 FE B, BATT RGBT AR B i A
B LR WA TE OB O B T T A B A R 2 B R e
e A R R A B LR R X R B ()
0, LT o6 ) AN TE AR S i JR] A S AR A A i 4R 4 R AT T S Y (R A
T2 A e LAR M B T o R T ARLe A L 1T/ T H MM
Sh, B BE AR LB R M, NS — MR, B SEE
B, AT EREEHIZE. FEERHEERFINATE, £HFEHRE
BUS IR E ANBERANE MBI Z FA—BPIN—T i BELBELF
R ARV, S F e 5 E AR AR R AL BB T I — B h
MR T B e RATIHE R B ARTY, 887 R R AR NI
fts AEVE VR BB e AR R B R B AR M — k. B
b, FEMRFFEAR DI A BB — IR FE A — 1 BBl AN S 4 2 [
AHEEWBMI RS, MR, HTRAZIBHHE S, B SR
M AR R AR, AV — PR B, WA, REEWEHE—
B AMETREA FRE A Y Wl T S B, 24 0T B 2 8 1R 20 T I
&R B

WA HAM T BEH T OLIG 73X A (] b SR BSR4 A48 BT s iy 0
HES 10 PR BT, T3 260 SR AE A e, HE  RATEDW U R RH
AVER , LU R 22 AT 4 an A 38 T3 A AT R B —Fh i B, B
FSCHE—HIRE T —NBRR B E AR . 5 B2 2025 A I 3 g oK {28
WA S S U — BUR SR, X FE B 1 S 2R A 5 B LR
WA REFRIELREIE, HEAR, B B2, mHARE
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WRWAE R, W EFEEA T TR, FTUFHRAR SRR SR MA
RERER, XB, RNFRGIAMESsIEMiEE. “REMKREL &
TRAME TR BN, B BT — R ES W e 5 X T M s
RS E A 7 — &N, BA B T e —F = 2R W H kR
BHMIET ISR, XM — MR RENES, BERFEF
B ANERES TN YR R Wik, SR R N
M, (A2, ¥R 0¥ 4 He 2 3, R JUM A B8ORS i A B A
B, AN 2 O ESR . b TR AR B MY e BT 7 o5& f T4 BB 7 48
4 BING 2 SRY 5 o A 1 1R PR A P S HE S L 2 T 3 B 22
AT LR FATENM —3R . 0 RAE AL A HIEIESE R4, T
HA-EHEAREHANAER, KBAIHE LR EREREHER
A M ) L, R S T X B R B A A AR R L o X R 3T 2
REZETHHH,

LR ATE B A B B, RIERERRBEE A A AR Z A
—BREERERR RS N7 RIA R E R, B
A5 330 o R — 3 bk AE 33 i LAt R P o B 8 B3 B R — SR B B DA RERY
W UA SRR EMBEANOIIE, BEAA-HFE, £E&
MEMPEHMA—BUEEHSEFER LR P ELR BRI, BFEHNL
&, B R B RS, UH S SO H H A A I £ [ A AR RS R
Bk, B, RS SERD, 45K E A BREE 5 E 30 2
JG ) 60 FE (A, FIMIME RA MEREN—F . HRMHEFHREYHYR
BEE EXAART R —BHE 5 R P, R A AR B R
FAF TR ER . BRAE AR A % B X S g i, i 78 5L
B, XA - FENRERAOROEHIEAR SN, wKF
(Clairaut) 7£ 1750 4F R 48, R RN M EFHE 7, M A S —
BAEMKRARL D EEABIREILFEA BEMHERT (B0FE A B

(1] W. Whewell, History of the Inductive Sciences ( rev. ed.; London, 1847), II,
220-221.
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55 OB BT L, O A TTTE I 2 B AL R RS (TR R L), B A
AR EBIFEA BRI KA. B —MABRNESHEE M
W5 75 R KK BB B P ) B B A A R — B, T A R
WRESNEFNEE. XTHFERNA—BEd T —MHEFARKHE
9 T Al B 06 T P SCR T A XA X AN TRAM AR IR TS A 3L
FE—WREHZEHEET AR mEEL. A, XKREVET
SCHF ISP A O A REMERL D RER, XA —-HUTF
HEEZRWERE, UHREANMEH GRS IERA L, EA]
WA EER RG], I ENTRE -5 B EHTR.

HLRATAT B R — T RERSFAEVN, A, EEF
DEAMUNRRFEME ., EEEXS ARFAEE L8 HFH EXE
FETE 5 F v B R 25 B0 TR Y 0B B 2 4 I 0 o o i, TG 1 B ) AR FE
EABRTILK . X FHMTEHNE-- M REHEFRAOBER, HR
Do A E M ITIE, BATRE AR, Bt AHREH—FMRE
AP EAEEZE? WX —RERE T RRARFERENER, RIIC
SEZAMRIBREBRE, BN —HRE, AN—REERE
FAT R 2K I O T B A 4 B A B B R AR BRI IR I R T & L
BHFABARR, M EUKRERA S, REGEFORE P
WEE, —FRERALEHEMEATEY BERBENNHIREAS
FRRRRUSCERE A, N E ik M G B AR E T BESI K fabl. RER
18 LB, BB MR BSIE— LT R B A SRR 5
BRIEVHRE R BB ARE THRUE BB XAREAREE
—FETBTRA WAL RBLEA HoAR 1% D0 BB — D RUH BRI &
a,mEEFILXERELESRE—R, fin, RNEEEF,
B e TH] I f& AL B — 1 of R 8 Ak 2 B ] /9 R IR B, R SCE K AT

(1) XFFE#, R T. S. Kuhn, “The Caloric Theory of Adiabatic Compression”, Isis ,
XLIV(1958), 136-137. % F/KEFE H KW 3, B E. T. Whittaker, A History of the Theories
of Aether and Electricity , II( London, 1953), 151, 179.
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BORSHERRPERBEOAR B BMNSE I —TREHLKRE
B

TR B S WEA, - REFEBUTAREZFA
BHEf A — D el mER B LR EERTET . WNEE
A B o B i O R A BB RN . R TR R 2 B A\ Bk
BMERTRE .. GRERGE S G (B H I AR RS K7, 3
2, X SR P B2 AR X A R E R MK
BHO R, 0 FAATR L, XA 9B E S ERENERAFSHERT. B
MARKS RIS RAERABEZENTHEM, MI— M EEEEER
MR, X F & R FE A TR, KA —o &9 % XE— ) it
W, AR R A S I RN e TSR Ok L
B BB 2 40 B B XS SRR R SN B AT AN B, X B
BEAMF, & BHE, BEA DR E R LR SRR %
%o WO X R AR B U 2 (G 40 e A 48 IO S A0 I M 4 i ok
DUERIR AL ) , W MR A U B R AR M, B SRR
£, HE LA LERERFABINAMNENEE, EEUMNCEMRTH
) G b HE AR B IT IR R B PREE T o

La) FARF RGN, XM A M a1k R PR RATA
WE, B EREAT, FEMARA AR, RO RAT FEX 48 R 302 1 B
RAPZUMEHA B UETHIIEZEARBERINEZVERNE
ERE”, At g Uil . AT R - EARREL S LE
B AR RERSILERPRENT W LA EART, BRE—K
SRR AR A AR S R SRR R E R I Bl T A E
SRR RERC S BT LA, B RN ESRE - EYTARATDZR
Wil ZUEEE AR, AIAR WA ERTE,  XHE—

(1) 35|lBT. S. Kuhn, The Copernican Revolution ( Cambridge, Mass. , 1957), p. 138.
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ANNBET B LA T, B A BB A AT L R RS
HU o HIF (Wolfgang Pauli) , 75 1 £k {0 ( Heisenberg) A 37 8 7 # 2
RUTERNEE N FRXERZIWILIA, SEE—MAK, .
“BLTE, W B B TR AL AT B R 2. JCIR AT, B X Bk U R K
HET REFEAC -ER-PEEZERMEREH MO, AR
By " XBOLE  WRSWAMFEAE S A LUG Brist o i %
BRI NI R, WL g AR A T2 — IR A R
WA TE LA ERDR AR . B8R, B BOR D i AR R, (R34, 3 AT
XA BRI AT HEHE T 702

AP AR B R R R R F L, (ER, EL AR I
AREBORTHER BN RTXREHRBITRH LA 2R H
P HEMEAFRA LB, A LIS TEX SN, 2
(EF RLOT BRI R 3t o FEIXT7 T, fE ML B BF 58 4 26 0L T AT
AMPROE, ARMEZREPEVR TR POEERN, WAL
PLHRLL =R 7 N2 — SR . A AR R AR BT R G LI R
BLORERAEANDEKE, MIESI ARSI REE RAAF AL
GLANMERMTEFFINRE R EBRE —ME, TEMZEX
Wi , 7E M7 SO0 B BRR BT A2 X I ) B g 20, b AT 198 ) i
ik, WE %, BHEARE, WERNRKLHFOL, EHLAT 5
BE AR F R E R KA BZERT M S ML L. X&)E
— A GREAEE E L E MBS M e, HRATB B M — £ 8
B, MBS Rk TRILRSHEA SR,

M= F RPN, A S — W AR F 3T E S RE M P

(1) Albert Einstein, “ Autobiographical Note”, in Albert Einstein; Philosopher-Scientist,
ed. P. A. Schilpp (Evanston, Ill. , 1949), p.45. FFEATT SN IFREEH T (EHRTHEX
EIB—& WS IR, 1977 4,5 21 T,

[2) Ralph Kronig, “The Turning Point”, in Theoretical Physics in the Twentieth Century :
A Memorial Volume to Wolfgang Pauli, ed. M. Fierz and V. F. Weisskopf (N. Y., 1960), pp.
22,2526 XA W EZRIBHIR T 16 1925 FFAT M ILE PR T E M B
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P R AR — A RBUS AR, B A R — ] U2 i Xt IH
WARERSY RFERBIM IR, T3, B — 5 A
AT SR AR X R R O T BT AT P R R A
WA BT R R SR T S IR . 7R RER
HIE], B RGBT R AR B M B 2 A — MRRBC S EH A EE
B EREOEK L WEATEE - DIREENER . MRS,
Tl AR B A A ARER R A s — (R TR A M D e K, Bl
T 75 5y 0 2K B0 DB TG 5 R 2 BT A ) B R LT I SRR B AR
B R X W RS AW S AR AR R R, H
HAEEMN A ARKWER, FEMLT - HHHEXRRE T
T EEEEBIREE S XA T AL TR e AR
AU KRS WELER RS HER LG
REE B H SRS 2) XFELTRERIRT, BERRASER
FARPIEERMNEARPE R MITRERRHENC . RIEL&F KL
TR R AR R RE R B R =0 P S0IE I i 3 2 (R
AN, BHE O BCA B KR SC I R BT HA AR B h, RETEE M J7 X
ISR Wl AEH , Ao, B4 RREAIEH BB B, L, EH
Bl T B AT K 905 ] 4 Y XA AR I T A A A

T R T R B T AT RS LR B 88 R B3 5 R Al
2=, U HRE ABRAEN SR 2 B R BN © 2% 2 /) [ 1A
R, EREBHFEENRRITE T — B2 LERAEE, 5IAT
— MR ARG X BT SR AEA R AL E = T MTE DA B XS
EHESR W IBAE , B RAES — P 58 © YR B A 2k & B i 4w BB
W SR, XA BOE REBTREVIR K IT S 8 , w8 82, 6
FEX BB SR A O HEERAAGTE L THEERNAS, BF

{ 1) Herbert Butterfield, The Origins of Modern Science , 1300-1800 ( London, 1949) , pp.
1-7.

{2) Hanson, Hi5|45,581 &,
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MR R AR BT Z R I W A JE AR HBFERN
U IRBY R BRI AR PG HH 1 [, TG 1 4 W) BT 3 B 9 2 IR 2
T R N 25 By e LA b B L AT B AR X R TR EMIRA
RERHPG, MXFMARXA LR EAMERE, Bril, T it
AR L ET T IR R E A R, R EA S
—AHEARERELI L R ARBZ AT,
ELPRHRT . ARG ITAERBETX—RH, MAFHICRARE
AR MBS W ER X R ZEMELFH R 6 &8
AR EPTERIZAAR—F, FRAEER¥ERET
i, £ 5H - % (Thomas Yong) X FOLM B B BB M5 — AR, &
ERFEIRKBHBREGERAR T, X REYL M ILTFE B HE B
EED, HAMS —KEREUGH TR, BARRE Y H R
RAWHIMNR, XS5 IF LA KK, KEXEERRG, AT REER
VLR /P REE 2 H AR AN 8 B g, BT IERA AR
BRLBERZEENF TR M FRWBREGBEFESAVABEA
—MAERBERTRZEORT, ERAKEE ELERELEIRN,
SR, R HAB R B — i, T B e BN A S AT
HRYP BB RABERM AR EXNRAZE A — B
BREGEA, HXFEL R AR, IR RELRITE—LX TR
MRFRERMA AR, YHEHEKRE -MAANEERERRE
LR RNE - RBE N EER L EERRIAL BN, 2T ERE
o BABRERIRE, B EMMUWATRERE 0 ERKY, BER2R
S (83 L AL 0 7 A 7 TR X A0 U A B T A E L, R X S AL
FEAT AL LR AT BERE A1 EE . RIR bt TR KRR K,
EH X P POANRTUBENENE RE/ENY R, ©FE
EHER R, MERE—M5 AW, KIER % i 5 R B8 7 3L
fld o IS NN RTATHRABERNER . &k, M1E
EHFBRE—UFEERRAIAN  MEBROARFRIREREF4HE,
FR—FEURESREF MO, R, b FEA RS, Rk
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RS R, TR REAILN B R Z X ER R L EH A
W, AR AN T, BURE R 8 A BT Ve K T B 5 GRS BT, AR AR X
SHHENEF
TFEEXTRKABOI T XEEB S E6R , & FIH 5  5& T 1 %t
AR Z AR RO BT R FRARAE T dh T RO B KR AR AR 2 5 B
BEURmssis ) B, RN NEAR TR, TR
P A 3 2 9 451 A B B A X A R VS . AR BB fE LR 7R IR A
MIEFEFAR W AN BRES KERNAER, N 7 HF %
TRRT 240 BRI AT B & HHY, XX 26 =] B 5 1B A 0
BN BE AN A K L A 3 B A A B R B T B T A, AR
4, BFRATFEXERENB R HENRERERY? R X
HAEY S P VR 2 A BT SRR X 6 S0 I T A B R RE L A A
—HPMET HENRFERTE L,
BRRFERAIRERH RS —IEFAP R, BRRAEE
Lo BINK, FHIREL KB, BERX T ERHmEF L0,
PME RIS P MM TR, B¥RERHATELE ¥R,
WA EE AR, 88, FAREER S EENT 2RE—BHR,
T ELX W] BE A e B M i o 78 R HLBT 5T AR B8 06 F a1 D 4 1
g, MERERNAMEEFHRREEWD. FHEP,RINEEZ,
ME 2R EERN, E2WFARFEERT, HXARE,
FHREE (RERAFENBRE) AT RERE 508 FREgERE Jf
HFER R EMN— £ REE, 17 L4 WY E R, 20 i
LHEMBEMET IFRRH, AR MAE, TR P E LU R AR

(1) XTFAEGHAXBEHRTHEMNEYE, W J. L. E. Dreyer, A History of Astronomy
from Thales to Kepler (2d ed. ; N. Y., 1953) ,pp. 380-393. MBI RAHEH 2 &b 3 R Uitg w w4
RUEFTTHOER . X THEAMFET], RME ANGEE, LR Experiments and Observations on
Different Kinds of Air (London, 1774-1775).
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BF A BLH B A 2 S A e S RIRIAEBE RO L 1) FESX W A i S B, B
WHERLREMANELS PEIN N EEWHAEMN, GAZER
9o IENFRALA b5 HH T B9, Ze R e 2 T S BUR R AN 0
e TN E R AL e B SR RO B0, ISR
FPAREBE R I, A MR RGN BE, NTTE R T 18
BLEAR IR L 2)

BEE XL ABRFANEES BT, A EFRTRLE,
TR AR RE R S b TR TDSOR, X T LRI E
BEWREHAH TR R0 HEES, BT, VLR &2 5 & B
Z. RMNEKRFEER), EHLE R 640 58 10 T 5 3% 5 #5101
THERBIR AAREERR T M A RXNREL FIFFIIKT
e b R B ME— k. O, B OE S A R E L EFRE
MBS B R Z BT FAAE — B . AR, B ERMRRAR,
BRBIFMER (15X 55 Rt 1 AT A8 2 78 X 77 76 [ XE 9 9
BT HRFPORFEA BB (SEH [Malus] i TXMRH, MBIE
W BB R T XY 5T B A 298 SO IR 0 AR, M0 XX 4T 5 170 2R A BT A
RAE—FARES AR . HMBRER, RE—BEMHZ
LG B G R X R B A B, AR R B BB B TR, X 4R U RO BT LA
fEH R 5 R R R TAETE . WA — R, mzRB € HEZ
SRR B S, BT RS8O R W 22 5 o A BT L TT B AR d AR R e &%, {3
REFH R R —, B0 — EBR AL TE AT A H BB , LA 2 Bl
iR TR EMNARKARL) BT UAH - ERAKET,

(1) CFHEE 17T HENZEM LM EE EMMER A, A René Dugas, La mécanique
au XVlle siecle (Neuchatel, 1954) , SR $E xi T, X T 19 L& plHEd, RE—FEEFHE
W2 {E Historie de la mécanique ( Neuchatel, 1950) , pp.419-443.

[2) T.S. Kuhn, “A Function for Thought Experiment” , in Mélanges Alexandre Koyré,
ed. R. Taton and I. B. Cohen,i% 3 F 1963 4£H§ Hermann (Paris) il o

(3) (FHEHUCHFEERM —-HIBEMN,H R V. Ronchi, Historie de la lumiére ( Paris,
1956), chap. vii. X F XX EH N Z— B Y EE, L J. Priestley, The History and Present
State of Discoveries Relating to Vision, Light and Colours (London, 1772), pp.498-520.
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XKL 1895 SE LG, B KM A NHHEERE T H ¥R
HEL.

JEH BERE 24 b R B A H L B9 2R B RIRR N, 5 78 X S 9 B A R AT Ak
TR TV LG 25 40t 7 200 RUSR th R iR i [r B, AR T, Bl E X — A B
ERAESTEINENMB T . /KRR AR, Byl R
el s ¥R T R IH AR 2R, O 1T i IR A B AR pir b 7 B R R o
Aut, R ER AT AR TR EHEHPELBURLR T,
FRAHEG YL, BFEMA TG M EN TR, MM EEF S
RRES SCRBUN AKX A FLERFEZAPWHEXRRT S E
UL R OUR XA S M TSR B 9 A R ok . AR, BT AR
H—FERE RS BRRN S MRS AR — T TR R, A w3
TR, th B — A TR N S AL B B Bk R IR i e L o X e e
BWARREA A—— D AU B M (REHAMC 2R T ) —Ff
LS PR B 3 07 S —— H B 8 3R 2 — MR B, R K
WX . XHEERITAFE RS A RN —FFH, KEHEA B
SERA KRN, LT BRAFFFERI A B B HEA— D HRE
Ey AT T A B B PR N L E 2 ) R X S R R O T R e L,
NAREAR , AT AR A0 2 LART 0 S2 B P 52 BUBL-2 (R LU B SR 28, 1]
Fel A RER IR M EAFE A T 0 B R B30TH M 5 — AN
REN. mFEANEEERRM e MERNEEAH T ADHESR
KEHEFTX AR A, B e BB — R JE B X LS 7
T, B AILERG T B B G =P AR C i T e . BB NEITAR,
BATEBIHE T REBE, F M EFE A X WA RGBT —E

(1) Einstein, B3| 45,

(2) XRTERAEEMBEMFTPEANIHERENESYRUEFCRTEAE
He HE, RERMEE—FTEM— X B 2R M S AR TR Z M, RS RAMRBEL
MAERE , A, XA R AT EMARG WIS, Harvey C. Lehman ( Age and Achievement ,
Princeton, 1953) R TREH MR HE MMM A EE X E L QE LM ERHR
SHIME T, XU BREFRAFENHE, DEAFR AR SRS LR AE M
PRI BT
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UEREFENE, FEENRE, XWAREHRRERREFFAR
" (non-normal science) ,XFEIF E X E L L ER L EHERIIHNK,
Lhr EATEXAEM . WATMRRB & R, KL TE 3 ERBHEHIE
ML, R, LRERTS AR, XMERELFENNE, A%
SHIMEDZ5IA T KRR G AR 1 3 B B AR, X S hR HEAR
ARKBTHEBUERERSZMA L Ea, BERmER ¥ e
BL, B B AR B — A R RSB, 0 B A AT B B ST e Pk R
B ML R A AR AL o AR ELTE GO OT SRS, AU T 22 1 B, W
AW FIR , X HR B, X SR 808, B X — YT ER R A H AL
TR AR AT IR . WAR 2 MRS E S B T X AR EY
e, AR BUR T S A 7E o



FhE PEEaiAR RS LR N

MARMK T TS 54 358 B IR 5 4 B G0 R 3
T, REMFEGEM AT ENER¥YRRARFHMERRMS 27 X
XL E AR AER AL TR, RHERNENE /NS
L EHREAEEAEX EERA ¥R ET I RS, P
REHWATWA N - HELSREIL L MR H BB, ST
— 25 BT IR 0 SR TR W B 2 T SR I — A SR P RV, A AT X
MERZ AR ANBERBERASERZANASRARNFZ
BB AR ERER AR E MR BT RZ N E @R FL
REVE?

XU — MR R ER, BUAEmE N 2d TBRt
[ e v 5 — s N R 347 B B B 0 5 A R 24 b 3R 5 o ¥ [
T 51 2, 33K 2 4] B 10 A 1 24 B SR B0 — 4%, IRIAE, Bh 2 B L R U
TR R R R B /N N B R R AT R R ARG ENE
MR AR AR5 E, AR AE X 5 w5 R R R %
M, TEBORRRMBLE KR, I GE T BUE L M HLEE K R iy &
WA R MR, AKX —FEMANESTRIERX
NEEGMBN LB FEMREERWE R, WEAFEEHTERE
RESHM X HERIFERBRERA-IFHRAEN /N2 HENHEH R
ERAANEEEOHRZINEGASAER, RINEBFEAERECER
oL B AR EM R SEZ BER A R EEE WA R A,
ASHEMENRE. MEIANE, TEEGASELREEPH
nEGRmME , BRI ANE 20 LMW E/R T EH—FE. Flamxt
RX¥ZEME, AR X FROBXERALRE M 7 —BHMmRmE, B
A RNAZX —F S H AN E o, EX IR e
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MEFEMARHRLHHBRHLENAN S, X AN EZHALRE
BORAE A, R RIEH B . R RGEF BT TR 28
ZE AR RRXFMHEHER,

BUAKBABZRBTNEMERZE T HNHUBACHEE
Bt AR, X A B RMEA 57— DB CE AN RZR I, H S —
THPEXHERBEBR TN EN I BRAEaK BN, ZELUMN
AHORHRIEAFIRA R T, RBERABOA T E . HiEb ¥
B R BRI B —E I B MANZ LS — B 7 5 BB A
SMRAAR G2 HHEL G B R AU 555 BUA & EZ K Zh
e, LBl EPLEhE TR R — k. HEMZ N AT
BEBUGEEFZH WA TN, BELIEL, K PFrZ oS
T RARMUCE TS, LSRG, E@t s, X0 e R enfn
HAHESHGEESGCIR, A KRR B, L2 55K
Ko m— B AR BUARRENMM AR LALY, H
9 S8R X T B0 22 S48 DL Se BUANS RUPRA /Y i B2 R R LR ) L
PR g At ATTAS AR DA A A A ) BE A 2R 1) b o T PR LA B8 1 B I, T
HERREXRTEGHHFRPHELHNBIFERERRNLS, 2 EE
HHARD . BREGEEEGHENEAPRAREERENIBA,HE
A RN A Ea AR —MBIA N A SHER XK E M,

A SCUAT AR 43, 2 2 A0 ) O X i SR AR B B e B, Bon i B
FEUEA WA R (E N7 HE B 78 4 B BUA ) B A A
EHE— RN B SR, R TEAMENESE
&7 A k. ER XA, EANEEF AR OARERET UM
FETRA IS RE T, RO X S VE A4 R P AR R AR 4 2 — R Y, T
ERAX—-FEEA T 7 BH, B e, 4 F AN ERmA .
HARMERERRERE P REES LA, - N2
WIEHEAMA G, B—2RAHE B SR ENX BB

& XM TEIAE, SRA SIS IER IREE TR, HUK
— N H AL R AT R B A X Rh SRR Y, HC iR TR RE T 2 R B
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HOZEATRA T EMHH EAWS BT RERREFRA . X
PRI B GLIR T, WS ANEAER. RMAERERIEZHE,
TR RAE R BEAE A S BB — B P BLo X T AR LE IR 4 32 % HOB bRy
RPATE, XMIBIETENZH EESSR ERRMaI#EZ, 25
WAFRENA T, T4 BB E SN ERKHEMUL AR, B
AL R A A B AN AR . AR PG Ew
R AN A7 T A 3G 3t R 4% ARG 8] 9 SRR AR o ) R 0 DRAR 8T R
KERLN—8, XHENT MERFEa RN, RITAEES
£ ERAZRMZE W HES IR R, BB SR LETEF R AR A B K 3
[FMA A A BRI AR 5

AT R LA =X e A ] R e S B A I AR S IR U A A
OB EE T, WA R 2R S Ea b B
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R A SR 15 2006 B 00 35 DL , 4 R B0 A S A /N TR . TR
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(1) Silvanus P. Thompsen, Life of William Thomson Baron Kelvin of Largs ( London,
1910), 1, 266-281.

(2) ®ilm, W P. P. Wiener {9 W, 8 Philosophy of Science , XXV{(1958) , p.298.
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REZ BB -

XEEMIR A REM UL 3, LR LU AR T AERL 2 s B R i or T
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[1) James B. Conant, Overthrow of the Phlogiston Theory ( Cambridge, 1950), pp.
13-16; and J. R. Partington, A Short History of Chemistry (2d ed. , London, 1951), pp. 85-88.
MBERNERNYRESTE BRGNS ER H Metzger, Newlon, Stahl, Boerhaave et la
doctrine chimique ( Paris, 1930) ,Part II.
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=

(1) HERS —#HBAHRAGTEFEEBRERILE, 20 R B. Braithwaite,
Scientific Explanation ( Cambridge, 1953) pp.50-87, esp. p.76.
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(1) XTHObikao %, W Marie Boas, “The Establishment of the Mechanical Philoso-
phy”, Osiris, X (1952), 412514, X FR FIRRRMEH , REFE 483 |,

105



106

90|

Rl

A, RE 4 R E 4 TAE 2 S X AU SoRE i 57 WL 51 1 H A
LRI T IR B X — A AR U (L oy b B TR T 7R AR A BT K, D
B2 v 4 LUK () R A 25 IE 2 4k A, R 4B T HE— 2B B0 BB B
WA, FRTE T BB REN Y BT [ A 7ZER S 0,
ESERFERRMA T HEEN” —R2 MW ER, HNitRE
ORI IS AR R RT3, A A 51 ) SR 89 1% 8, X T HZ (R
B)—BRERWN, B R E R RS, 454 A XX — [
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{1) R. Dugas, La mécanique au XVLLe Siécle ( Neuchatel, 1954) , pp. 177-185, 284-298,
345-356.

[2) I B. Cohen, Franklin and Newton: An Inquiry into Speculative Newtonian
Experimental Science and Franklin’s Work in Electricity as an Example Thereof ( Philadelphia,
1956 ) ,chaps. vi-vii.
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(1) XFa%E, RESH, BN LE, XFhE, R Metzger, Bi5I HHE -5
(2) E. Meyerson, Identity and Reality (New York, 1930), chap. x.
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(1) E.W. Whittaker, A History of the Theories of Aether and Electricity , 11 ( London,
1953) , pp. 28-30.

(2) PEEMNERBAAXKES ZRHRFZRO - SRV ERKEF, R C. C.
Gillispie, The Edge of Objectivity; An Essay in the History of Scientific Ideas ( Princeton, 1960).
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TR B E R F R L HEH N G—E— L RAB R RE LT
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% RF—FET AT . EXHEMZE, R R AU
&AL & 5 4t LURT BT B AR B R B AT E S 1. AR AL
FHEREFEER S B2FRE, X2HA— 1 HH,
HRBABIRETAWEXAR BR HAEEENER, €]
HEEEFRMNEFAEIBPEXARIERLTHEBKEREMT
%o HEX—JIHE,BEH TREZHNCHEFIR, ERARIEAN
WEBTR T IT T, BFIRERR ERMEREHLRWRE
F.ROMEANEENMEERIR . ORESREITHRIILERH Y
BT Ga e, SR RMTE 2R ET 7 R, SRR NG, H
2 SH T 86 2 > 2 SO0 AR At B T 5 it B0 B L B Lk I OE R
H—lFEFEEL -BUREZERA WS ER . E, A7 F
IR X e 2B B EE E B Z RN —#, R T Sl %
HIRLES , R R R A B L) MER— R L, A B S ki,
AMTRAEBEHACEZS T WA FE a2,
ERAFTTELIHFERELR, LENRBEH T -+ 2K
LR AL o 35 AN 2 A S MR IF 1), DTG (8 A T RGBS it 57 Bk A 2 3
MR AT AR R E T LA RTABHIN A, RMi—BL2K{E
BT LE S SN AT B RE % 75 I 8 BT B S A R Y — B A
FERM, EATLHMERBIES, LR EHAEI LR EHN
R BEEE BERNREMNGMERHARMARL 2 FEE%E
BT XEFTHEANERLRENZE, SEAREEMEA B
TEAELLLCHEAMARTEENITER, —DATEBIA UK T 7
Bfa,mMAREKETAUARE —BREHERTHALBEFTHRTE,

{1} George M. Stratton #f #) i SC %, “ Vision without Inversion of the Retinal lmage” ,
Psychological Review, 1V(1897) , 341-360, 463-481. Harvey A. Carr £t T — 4 L B HAL I TF
i : An Introduction to Space Perception ( New York, 1935), pp. 18-57.

{2) #1140, W Albert H. Hastorf, “The Influence of Suggestion on the Relationship between
Stimulus Size and Perceived Distance” , Journal of Psychology , XXIX (1950), 195217 LA X Je-
rome S. Bruner, Leo Postman, and John Rodrigues, “Expectations and the Perception of Color” ,
American Journal of Psychology , LXIV (1951), 216-227.
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AR A KA LART B 0 25, FBRBR - IR R, Rl —f &
2T B TR AL

AR LA R e A B S g B, B b AR o i AR
KRRMA S LR, JLHEN R, & 2 ARk J 8 — 2
(BEX BRI MEFENMEASARSD HaRFdao EX
B IR EAVRE R A Z A R 225 BB bR 0 R R,
FH# Lt xRS T B, HHAER N, AW, RRLHEELKRE
BlRENE, ENAAE— R X RO AR M 5 —RAEINB R
PLUAN AT . BN ER T M5 REA T RER— AL R R LR
JIAE , ELAD AN BE VI S5 B 20 T M O AT I 32 LR L B A IR S ek
i, ERXELK AR ENATEEERIEIR— 8. mRHE
SR E AR SO SR B AR U R, AT A e R
[y s n] AR IR S R4 , LB AN AT LA S& 436 MR 2 E 45

BABLHEHZAENEMOAEC LR LT, NALNETRE
A FVRE I A5 AR TR T, At BE A5 G0 M 9 0 S e R Mok [ 4% . Rt
MR FE 22 A G WA, e m] LB # B NE &R (T8 7) b
HRRIMMEEAENRKNLE L, Bo EETUEE HEIL
2R 35 2 AR AT 4, 3 el T LA 33 (fEL S i At S BE IE 24 415X 4138 ) 4t
AEFAMREXERF MARLENHEETR - AN T, HEEFH—
Ry FIAERE TR, 5 0 b 70 S B0 vh B0 52 0 00 38 (308 o i 3t
B, BEBRR ) MR RIS R B 2Rt T, ROy — MAMER AU —
ERERE—mAMRIE . TR BB N4 A A — 7R — 3K
BAkS, ERXPAE]TH, IR BT A U0 B S g, I KA R
BT TR LA BRI 7 2k 3240 o R A RS SR A — R 51 B 4 78
SR AIE S LB 14 % B, 5 SO R AT 9 0 A AN T I R i A 2 T

FSE, X TRE R LS DR A . BR T B R ER BE ALY
HBERBEEM MRS MRAEEA A E ROk

{1) N. R. Hanson, Paiterns of Discovery (Cambridge, 1958), Chap. i.
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LA L SE O R e B T, SR AR BUBAS B 32 AOA B AR K BT R
SRR, AR 2B P BE i 2 S S At # [0 A (gt 4[] 52 9 r 52 3 X0
M¥RMAR) o IFR R0 R B I LR
Sk 115 e, T8 4 VR A ) A 2 R A DR O AT B R BT AT B
B AR B 1, S R — AL, B— Bt At 25T W
W, BRI Bl R R, I B AR E R — R BE A F T R A
THRTHAR - ELEE, BILA SR, WL, FERAT, R
B ) PR B TS S, AT A BRI R 2 R L H IR X
WpAr, EEAR KN ETERZRGEENAASY: "KL LF
AW —PHE, HERAEED R —FIE " IR R F T BN
THERREL - EREMKN. FXL,FRCENRKESU. K
BREARYE(BHEER B —HT B AR 7" XFRBRIER %
TERFEEA LG —FHE B QORI E H M E TR 3
At 28 BLAT AR R RN, 00 B AR A0, AT AL A g S0 22 B R X M
Brp Wy Al £ F RS W7 B AIESE, AR B — R
AHBE RS S LA — R R 7 2R E XA H .

BUAE AR B AT IO BB s WOk, AV EE (] AR 2 A X R e AR i 1y s
FR R Z MR PR Rk MRS R I B AR TR B - K
(Sir William Herschel) B LR B K ERE A LMENE M+, mMHES
SRR RN . £ 1690 8] 1781 A, 7 2 RICFEK, 5L
37 R 24 I B 7% O , B0 17 RE AT NN R R E R E
ZHEB-FE, M1 PR — AR F L 1R 1769 4 — &
WEHEDTXHE , HARFERHNEREE, FURAASA I ERE
o 12485, #F & /R LA B B MBS BE TGN —IKE B TR A X
S EREMCRESBIHVEWREER XELMERENS 2FTF T
W, —EAMAm TS, TRMAEROTHINE, M — 2 1%
. IMEERREREREEREZBEE, LUHEREMMEER
T—BHRNER! REEIANAZE . AR ENSE N T - BKE
ERIE IS5 T #AE KW, 3 5 FE IR (Lexell) A @3 B W HUH W HE R 4T

7
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BHUESD) ENBUGHERZE, T URERXNER Bl DT 8
HEMEZT —FiTE, LPF-PMHLSLUK, XPMREFEEREELEAH
BTEZLOKBEIS FZEHRUARTAEF T ;HAG—KREHF
MR —F, EREFES TEENEARBH M EEE (EE2NE
BT
EFREHERERRCFRABEREEEFETE  HEXWY
ARBEXERTRMBI KM RPRRETNE . ERNERHENGTL, BRIE
TR L, 5 & R B AR B9/ B B 9 N, R B RO KT
1801 E G Rt M N R B T F Z/MTESVMNEE . BAENRER
N EERRPHARERBESHEREROBHFFER, HED
ARAELTENBEEFSORICER, BB TARER S, 72 19 it
LHHT SO FERME AT 20 FUMTES?) KX ¥ % EEAFLEX
FIEMBHERME BT KRR EE EE AR, Fln, TR
¥R AR MFE R E L P, B RIESCATA Y B K E
AR ESPER T AL, IMELBBRY? PEANTHESS
AR RREA MMNERBSEZHNABREERTRETHANT L
FE. &F, FEAEEAREEEE, £ MA &R AAEBIKH
BYmJLHLH  MESRAREHICR T EMNEANFET L) K
HETFH-BHEE FERFTARZIEET XX ENRE T RRE
A RBIHE. - SEEN TR, ARHABIHE KL, 16
HLERWRXFR —FRREREREREAZHTEANEENXE
TEAFZEEAEERWE ) RXEXALTENTARNE L ER
R, AMRAEZ T X REE B FSHRA, ERRIIANBER &

(1) Peter Doig, A Concise History of Astronomy (London, 1950), pp. 115-116.

({2) Rudolph Wolf, Geschichte der Astronomie ( Munich, 1877), pp. 513-515, 683-693.
RHEE Wolf iR iR i £ AELUIE X & R MM Bode EHRML R,

[3) Joseph Needham, Science and Civilization in China , Il ( Cambridge, 1959 ),
423429, 434-436.

(4} T. S. Kuhn, The Copernican Revolution ( Cambridge, Mass. , 1957), pp. 206-209.
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WHEBZE , RXFEREBFE—ANFRGER . T, i f] B
FH N EDZAUT BRI

HUIR BT B K302, B8 O 2R SO it 5 38 A0 LA A o 4 14
MEFILE M. RAEXFMRE S, R4 P ERIIBERYWE
MLBEZER LB RONEZEMFET LM, ERRIIATFERSE
XA B T, R BB SR e, BT 2B R E L, IR IHRIT/E
EThA“F"WHEHE, RIOTERSMVHEEARIER S5 HA
R BBV AR BT 2 AR BB F MR R BB F o “HBE" R F " M X R
SRR SR T E T A E BRI 5B LSS 6Ok i B A S
B AP R o

FRE—THEESHPDBZESE EREF, 7217 i, B %5
ARAEBCAKURERT T 22X —HHEARBENE R E
MImiradk BT RE T, B0 17 a0 & Y ailE 2
Y, BATEA B REEMAIX A C RS . ZERFERAER I HT, —
TRAMREELEIHRHFFAR(MARIBHEENWRR),
HEFLEILE(BRE-IPRERZBTHON), EETH R
(Hauksbee ) B R BUX SR T HAN Z 80, B A G BB @i T
AR AR LUERNEER AR ARERHT L BN FZHHERA
RZ—, ELMHATRE, RFBREN T —MEXEHESR HERRERER
EHHERERARAEA, RARKSIFERBET L) 8 HHERM
FEEEINNEEAREL 17 HENNEETREINERB EEE
EX. BIAPIT R LA ENZ T, KR P EUR
CRSUMARBARE, XEREER T —BES, MERAEER
MELREE XMEMFFRE—HRP-EREETHEE—
RAHEREM, XFHRMEBREHIEL - WA SBEPHX - ES

{ 1) Duane Roller and Duane H. D. Roller, The Development of the Concept of Electric
Charge ( Cambridge, Mass. , 1954), pp. 21-29.
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T, BB X B E WAL L) A, A B L AR B T E TR
B TS — LU NS — R P B E

XFEAIF AR LR TRICEME Y, RIEL TR
fLOBEER IR A, AT LB BEFEANR
PR TR SR R U R E AR, AN AR ER . A
&R A E B A R R S U o A 2 RGEF
VIR R o a0, 3 03 R 5 A B R AN S AE LT R AR T HE T
BB O, WIMNERFZRUNNRE. 20, RBATHE
REFMALBMAAFTANEE ARF ., BARNMEGEDRE B 282
B, LR RN RS I E 3%, 1 B LB IR, AT B % &
MERZG, BB R—AE— A RKHEF BT,

LR BERB R AT R S X A A BB LS (H R G
FATE R YA BB T, Bk B AR i AT 5 B 4 B —
gro MG LA, R NARE Blid th — KR E B — D E Yok bl 2
2, BB BE L TR, X B L ZENGERR, MIAE -1 EY
M2 2HENAESIEN, ERANBESHNUESSBIRMEKME L
B —F B RE LIRS RN g AR —F BN ERES . BAZ
LEAH X B RAE— Bl 3T B s AR SR A R A REFE (R
M EEIE TR 07, A — RS Y et B B AR
—NEE, N FRERBEREREZSHGYER. ELHT 2R
XROREE 5, 0 s L5 B R4 B34 22 FUAE IR, A BB 3 A 2
V2 A B0 R BN DL B 0 2068 R 2 T o e TR T A A L R A .
G0, AR A R 0 ) T L — SR T L2 AR IR AR L R IR R
BREEMTEEREMOAMATE, AECHTRARSEEREST
HYELREZEMRREL) NITHARERR MBEHFHTAES

(1) BRHESRAE, LUK ERE 9 91 5) 45 b B sl Scik.

(2) Galileo Galilei, Dialogues concerning Two New Sciences , trans. , H. Crew and A. de

- Salvio (Evanston, IU., 1946), pp. 80-81, 162-166.
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RUE R[]

AR As B EX IR EEMARDN AR RA 7 LR
A BRTEE, XMRA A RN R DDA EE HE WA
gl BMAME , LB L ZEMELENMERER. 2 00H 5K
5 R Y JE S A Sy TR A (AR 3 A E] 90 ) 4% WA i, fih X 4 () WK
HER RANBARELANEZHMEE ) B, HIEE4 W
RAFHT — A h it 0 38 R e i 42 1L 09 M3 09 AT e AR g JR IR
BAREWBAB TR ZEOERE. BSR4 b
J1 BRi (impetus theory) KMy WA IZ 5, X RIS v 42 B A A9 — Fb
WAL, BN NEYHESES, 2R EVUHEYHATEAZDN
HNHSHH . B - 75 8 FF (Jean Buridan) fIJE W[ - BE 87 ( Nicole
Oresme ) , X WAL 14 40 A 2 Be2f & 6 o ) BB 1K B T 58 R Rk,
M EESPIHEEEE S B A 2 e A g E 2 W AR TE 5 —
N TR R X I DB 3l 3T X, v o B R IEA
R, v TSR S R GK 5Ky FO AE GL RS TR T AR R AR T X gk O B
R E AR, EAAR R M s I E R R Eshny b m (mE ) N
1k BRIE M BB SE RN AL, oh ) LTS FEAE X HTK ) b X 5% &
A—Bp e FR i X TCRR 8218 30 T &, JUJF, B NAES H T A
F—ATEEEE D, A LB S TR BRI T, AR
AR F T TN B SR 4R LA T B L L 2 B R AT
A5 B, 2 A ) B 1 ] b L F B A RS, LA FEIE 3 4 AT
[ AR ZEELE TG EEN IR ZE, ARAA
B, B FE ML BZAT, BEIFAFE FEZE RN R ZEN
k., EEMBEATEMBABHIZ LB RHQIE B RkM,

AR, EMNENTFELMARS TR+ ZENXKS, LENLES

[ 1) Galileo Galilei, Dialogues concerning Two New Sciences, pp. 91-94, 244.
(23 M. Clagett, The Science of Mechanics in the Middle Ages ( Madison, Wis. , 1959),
pp. 537-538, 570.
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L 3 5 B XA A A — PR SR 9 AR g 7 X g A 7E VL IR SRR
K0, EMBERARORTE 787 HATHEEE 89T LUE H3# il
TIFEA ] Bt A E BTG 7 3 26 (] B B8 FF B8 F & 1, B OB AR A
BAEA-MEBETRTARMENA LEMNELNEREG, FL
P — R 2R BER R B R Y, R R 20 IR A i B T
B, MREAGNREHFFEMAESEREE -5 KRMGEE T K.
B PR, B ARSI AL LB AR E B T &S B LA R
AR BMATHME; W L S EAMMA S WA E R T8, HAlImE
IR HAE A B ERE

THESL 2 B B, X P56 T B2 S At ] 56 T 26 A W B ) T 7%
MRAERETH2AMWEEFOWNA, BEZL2R Y, SR E
Wo EXRFRER—NHEHE FIL S4B AFRNZRITFEEX
M — D EA T X NEAXBEMEF LBARRETTE . FIHXH
X, E A A — R X TR AR A R R E A R
R X AR A b 42 AT BE AL IE A B (R IE A A U0 XA
Bl 7=y, BEVEE 22 3K R IN R AR A BB S B R IE FE ALK A &
Ho SREGTHE OLHZEBFEREZIRALSTHMVR, HERE
ENMEREXANE A T HE, BINEXFIEBHLREDTH
ARl BTt H 22 91 B BoR X M EE REEE N .

X AE B ALY E B 1 R X MR INRIE K Z S s — A AT 47
MEBERITR HENBLCITRE R BB AR N — L8t 4
an, BAR B BB T R ULk A9 R X - X4 B 1 2 SR iR m v AL 30
ket BiTEBBMEZARNEE, GERANNEEE, LK
PIXEFEA T T Sk i — L3 b, DUE AR B TE A0SR B Ok « AR i R
BH N MR R E TSR, BARKRER2RAE - AR H R
BTAE, R, BRAERMNLHESTRRLUNER, BEEwGDH
KAEMER FARERBE I INHALEHTEHNEFTERE, &
B, EBFFARBEATN ,, —MEIFIE—S A kK, B BREER
RW=Ro GR ROTEKSE R, Br2E X LR B3 5 4R BT ik
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EHRBAGHAR, FEEHRE, TIERT ANREI R R Z 5 2
BRI ANR RELERRR S AEERNEANTE, AR -1 RT
B EEAMENTRATHMEZRRBEROBFLT, XLBRE 2R
TR? SHERERA THEANBERGERRE, A MBMAITER
BETRHMREMA. BRMEXHESEEZMRAPIER, BHELR
XAEE IR ARX M FNAFSAMTWRELET .

ERVGEFEBET AR F R XSGR 0 H R A # iR
Beo tataME, MFIE 2 B T XSS, B L 2R B T XA
Sk AR B , 525 7 & J0 (Musschenbroek ) 18 B T {1 X 38 L i B9
£EZTIRNRRE T AR NE, BRI XM BERER
Tk, XERBRHEF AR M-y, MEMBNS AN, &
MBZRE—FMETERE I HFEARCHFENBEANE L, F=%
EEFEIH LS XM ARBERFOHGT . XL FIERERDHHR
FHRHMME . RN TP R R B C T, R L
FEE , R0 {45 AT R AR BOUX S6 550408 , WA S R4 A SR S T KL
XEH. HREBAZE, ®BAX LA F ALK .0 8RR K
E

{H RS R 2 B ) —— T K IE R A0 T B SR — B B —— A
BHEE—NEX, MARBEE. AR ZRATRIGERR, #HK,
EMRANCTERN, ¥ARERL R FBORMNEIE L FBE.
T T A 33K 2 SR R AL RBE A — P (A S e e s B L R AR T TR 4
MR BER G, AR UE BRI B H R, KNBZRE R U
M=~ S mil s e R A R < IR P Z BT T S ROEIN T,
AT —FF R T ARBEREABHEZ B IAERAFAEN
. EHMEL P HXORNNBAES D) "R —AKE

(1) [Jacques] Hadamard, Subconscient Intuition, et logique dans la recherche Scientifique
( Conférence faite au Palais de la Découverte le 8 Décembre 1945[ Alencon,n.d. ]) ,pp.7-8. —°H
EEMNHR ARABRTEFE=PHHE ALY, LIH—EH M The Psychology of Invention in the
Mathematical Field ( Princeton, 1949).
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ol — b H H S SCERRE ] TSR U A BRI Nt . BRI
MERARTLE—REEUWXNFFRIEENREMERZ
B ERECHARZENN S-S EXERNEIHRERTH
KB, TR RAMZML. FX B, XMERLET KETELE, MW
e —-BRFER, XBRFTER S — A — R 5HEX(m A

AT EFHTHEFEER KX RN, LA E N EEEE 2
T A g AR Bk MRATAN [R5 5 X7 AL AT 1A A 45 1A F A B
YER, fRIR Bt aa & T AT AR B R BRI ZMANER FITELZ
ERSWASNE(HELSITE— PR ZRBHOEERSME)
AR ER, BHRRENEERE, U RE E 2] 5 R E R E R
) o X EHHEIN BRI, B2 W R SR Rk E g
T MBS TsE ) X e SRR T B A W BT A
TR AEMA R K RKER, ERE—&BS - FHERHTE—
SH—-FEPREY, NXEEYLF A 2T HMA B EhX &
FEPLF AR — Lo W &R A R, A I X B E O KE TERA
W E . FEAENFROPIRERSN A BAEE,; R
1532 F A2 15 X FR T 45 A 5 T BT AR T 18] 32 SCIUPHE A0 W 89 3 35 1 51 i [
EriEshERL ) B, mANE TEOER ER AL A
309, M X S B RS A AR RE M LI BELL T AR A e LR E AT R B
EXGFPRBILFEALERN. A TMABHERNZE, BEZEK
YRR R LTI T A5 & NI ERATTHEJC ¥ 4 B B X T2 I A
e E5RIETTRA A, A2 X U8 B 07wt & A2 5 % 2Lt
ARABTE, S HRIEHRATRINEE T - TR L2
MERERIFAFERME(FLE, ARF AR HLE R X

{1) T.S. Kuhn, “A Function for Thought Experiments” , in Mélanges Alexandre Koyré,
ed. R. Taton and I. B. Cohen, (22 Hermann( 2y ] ) F 1963 4E L .

(2] A. Koyré, Etudes Galiléennes (Paris, 1939), 1, 46-51; LI} “Galileo and Plato”™,
Journal of History of Ideas, IV(1943) , 400-428.
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— ) RABLEUMA N U R EZDENALNANEELEY
R,

W ERFTFA RS ER, BAE R ZENEEFRAITE
HEHA K METTHTEAFTXR RN R AL, HREEL
ZENEEHITEL — T ERE AN H T A hER X EREER
FIFRHRIEN, BELS-RAHTENALN, LR S8E 2N
RRESWBBEMAR—A SR B ok, S HEXH & 2%
B S EE B AT AR Y S ], b A B B U AT S RARAE T 1 &
BER R A REEE L) R, B A Sk 25 e i AR R (6 T 1
BRANE L BT S e — B 2 A LB RK
ik SR BEERNERE SR MARE T EshE A mEER L)
XSS B U E A BB B E T IR A R T R AT
B, A, R B by S, Mo B — AP S SR A UL, 22
Wi & M sUE T EMEsh Bk, — Ml hESna kB
TR ER R R E BT U R SRR A REL S B
M THXKEH. Wi, ZRFHELELSHEHEERE 2N,
T ATTAEANA 0% 2 5 AR P28 BB AT T 5 # F 2  JEE FNR  S  . (HR B
WHEARE, FEHSHEEN -, WA b ERRERE—F, L
F—Z BRI R I T E®R . MR oA R 3R & 4k LISk
EFHTHEHE-AAL) MH, EMTHAFRTLRZA, EL
REACSRKTXAREYERFEFREFZER, XNTERGT—4
FALAH R R 2% oh X S BT LR S T R A KB, TR A B 42 16 19
HESE, 2 i B SR 5 A0 R e K K [R] 3 0 LABT 52 i i X BT AL R 2R 2 9
EHREXAMHA R, REMAREE MR ESEREIM AR £
EEIMMIERNN ., TREMAMBEXTTEALINEREZBANE A

{1} Kuhn,“A Function for Thought Experiments” ,in Mélanges Alexandre Koyré, W58 114
T(FEM),

{2) Koyré, Etudes Galiléennes , 11, pp.7-11.

(3] Clagell,lThe Science of Mechanics in the Middle Ages, chaps. iv,vi,and ix.
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BT BE+ZERM,

Mok HNBAEREEEEMR LT HEER”, IHRLE R
HRIES —2HRTE RSN AR T, XEBTEERS
I 25 25 R L A TR B R T R L ELR T S B B R SR
VRSB S S — PR R TR NE S — KRR, BirRAT
MEE SR EES TS0, ME TR ERELTRE
AT i BRI B . SE QTR TR ZN A EL R TR
A—2 o BIIN, B A — R oh VG TR TR S R AT, — R B TR
R R F PN IR R R B R R R B BT
BIMARE, REETX KR, RNAEHFEHEA ML P LR
AR BEARBENSR—ET, S IERZ ARG SRR LR R
BRI, RN MR ENALBHNHHRENHRRRE,

{H R, RE 25 R B T s g M AR 25 B R
ANHIERNG Y JLF-45 5 76 97 4 3 30 = A1 42 (9 A SR 38 00 4 B 220 i B
WAL M MTFHIEREEEREEURARE WA, RENER
LHFX WA RATREN . HE, CEARERA MM ELII6E, T
R 5 A R NEE R B E R, ERERDETRE,

AP RERRE BN REMNEEAR I ER T
MRS ERAEZFRRE . ENFEREREFHE
— BN R MR B R AN EEN N ERRENALE.
IR 08 1112 5 A £ R0 9 1A 2 B EL R 7 TG B AT 2 O LA g
THEAPROERST, RN ENTUA O R EZHEREEEE
REILZ, BEMNBEYRBHBEATEEZR, HERVEHE
TR BERFIRE N, B RHETHE TR REE, & Rk
BRESHEREEELR(END R BB E) RN, B0
A M SE IR BT o KR, WA A AR WA 2R RS HEFTA
i B ST B 0E . S BT A A U 88 5 X 32 o 4 i 9 BT A T
AT, 0T EE AR TRRECRR TR THRERRES
25 R T AR 3L
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BT MR AR S, IFR R SRk, HE A
LB S E AR, RATH X — T SR BB 28, AR 52 2kt — 1 % T
IR R RTR | T3 — F I8 0 T 2 4 B HLAR 0 BE 22 U0 T K
MR EIE . 15 T—R T T 207 95 A A R0 50 B AR
AR B BRI BT . TSR 8RB 7 R B A L R R
I R 0 A R BUAR R (2P o B2 RS O S R 40 T K
EAR XSS B 51 % 10 8 B o $5 0 i R R B — 50 O MR 5 1
5 sk TR o B4 i B — I A T g — o 02 3 D 0 0 05
SR MERRI . TR TR 2R A — AT, B ROK
IR T A — B R B, M— RIS TR, T
B A PR IRHEIRG  SE T B A E S 0 — 4 RS E A
IR BT B AT A E T, FE— SRR R RA,
i B — SRR s R, SRR TR I F 2. R X
S T AR 4G R R R TR P B S — R S, e %
V&3 AR KT, — B S BB K KB S E R Rk, WK
- % (Nelson Goodman ) 7EH 2 MM R B ML H) — B EE
B, T 600 T K — 41+ S35 M (I B I AP 22 1 TR S ) e 51 T
S B TR T R —— R 3 R 7 B B VR AP AE A B W —— 0
SRBREREER D B, T — R R T 48— 2652 2
BTt B IE S 0K O B4t 3 T BB AT T I o N T 7 UL B
A (K472 BT IT B AR AR A TR AT — s BIR , R b L T B W A 3
SR AR,
FESCR BT L T 171 25 0 T LA BORE S A8« 24 2% 5 40 44 o B4

(1) N. Goodman, The Structure of Appearance ( Cambridge, Mass. , 1951), pp.4-5. X Bt
HEBESI AT & MR 199 FRPABKTAKREL 175 BH 180 FZEMER, M
BRAXHEER,BOLR, M2 1947 FRAFMHALEABR M 1947 EFRRABEEL
175 BE A 180 BEZ B A9 JE B, BEFT LA & L — MR X TREAEERAHEL £
E YHPURE RAREEHTHMERZ—MAEHIBES? - —HBHRIZERE
AFEXFN - EBRRREAT 2B TR G WEL EAFEELITA
BN — &, EFAERE”

127



108

128

(S A B T T ) VAT B 2 00 00 B A pl o i, At A7 7 S
AR SR EER RN . TR R R RN A AT X R S,
LA B di Je At AT s ol BR M #2960 o R 2 T8 2 V5 Bl e IR R A
TRMAE ARG A AR X R R, 55t
ZAR L, K RO RO R R EN ARG O 8 U M3, A BB KA
THERUIR B R R, XERE A B R EREAR
Bo B0, IR R — A BHE RAETE N E — B35 19 4 k0, fta M
—WREINE - TRBE(RMNCSH NS - DR R A RE R R
ZREE) o HIXRY - PMERERSIFN G LB AR BENA
HA R EA S BRL - RERTEN R ERGREE, K
REA R R EEr " Wi, mREEL s —MEAHE, L&
B KERT SRR,

MARBARIER/IERAFREREEBEBNMARUFHN TS
FXAHFH, X —EREEMSH BRIEHA L&KM B IERE
WA IR T — BN T E R A —FBEMTRI I TERL—
BB B —— R Z A A X 2 5 2 P AT B i i SR
%Ko LT XM TIRE T A AR BRI A L, R
R A SRR EX SR P AU ARSI BIET & XEE
fib R 4% 3 R Al [R) I a2 B T — 28 55 P 5 A P (] G R B A LAt
P AR X R A B R ) 7 3 Ml B RO B LS S — i SE R
BT R Bt R —— WA A T, R, RN EEELE
ERHEETRE MAMNEARREE T TR "WEXEKHEKE
. FELE MATBOET TR —IAME L, LUEEE— 4R
KB MR TR M K AR AR REFE AT 2 877 KRB RO it A op , gE4E
SR MR G X — m X FATHTH 18 1 W ] — A6 T AR S
Mo BREMARBMRNES, BB BAMRT ARG, F 2 nz
T AN 52 i 29 i R A S AR R B2 20 T — R SR I AL o (i 2
TG R RN B SHE RN —Hr, MR RET &
BT R R




B+ Eﬁ%ﬁﬁﬂ%&&llw

R, AATELRCKRPXEREZG, FR - BFE XE—
R ) MEETE S I TAEA REW R IT . 4 AL ] J2 TR0 4 000 B8 i 40 19 i
ERR G — DRSO R R R 2 K, S H01F 2 SR
MOEREB AR E. WRMEBNREZH AR EE ERRAS SR
FERE, I RAME R A RAE HE S DT X RS R
R RERE, WA R LR RS . 240E Rk LR KT
A LB, FAEEARME R HiL, 58T 070642 IE 4S8R
A, ELA I i A AR FE R, 8 T O MR BV R B0 RR RE Y SE I AR S
RO R R, AB BT —MEME LS EE M 4 id
MR, 78— MR BIX R E AT R R — 8, B E
IR BE AP E M AT AL, W RE WA A AR AR,

ERABREHR, BATUAT A RAMBREIR , MAEE R BR
FHREENRE, XEREARERXECHEINNEYR M T BRI
BRI, RITE &R E WL T XM LR R EEEm Ll
—MER. E—RKB¥EGZE,FL IR EMBEEESR AT
M AR BT . BIERANETAATHRMRE=S LR T
R AREAPMHBERASREL2N. FEMSFIMF L, EG2ZE
RERREUE MR R M E B AR EAES RN
A REAR T Ear 2 f5 B R H AR E T MR TE a5
HEZB HERE Eqoid 28 REEF S EaiinEs, iR
R AR SE B, It R RE R TE R . QSR 2 5k K FH IR SE B R 1R
A SRS, AR EEEENSEANRARENWAKRS R L,
REREEEE—MEHBO 7, FUEHIPRRER RS, HHE
TE R TR R B AR B AR AT 2 A B — A SRR 4R, i A
ML E B R HRE, SES0Y A ABAR M AR XMRE, B8,
HMN2BRRNLRBEECTHENTAOTFER ST EARK R
KRR

A 18 PR A 19 MR, WU B 46 8 KL P 3 38 A8
EHRFRENEY RN EARRTERMEMARNAGE S BN BT

129

130



110‘

131

AR SR S G ARURE T 2 (8] B0 SR A 1 T2 B ( — EL BRI L8 2 J5 X S ke
TASEENNHEREROR TR o RIGF LRI TR (H
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SHPRAMARKS MABRENAKHEZITRBER, LRH
ERBSYHERBARS AW EHBBE N A B X BT
R FIERBAEN T - UMEA LR ERE L

WIFAFASRIERRE RS YRLER, RN E 20148 L
BRALNMUEWHEXEHRAR, E—MEX EHaSFng, B

[ 1) H. Metzger, Newton, Stahl, Boerhaave et la doctrine chimique ( Paris, 1930), pp.
34-68.

(2) H. Metzger, Newion, Stahl, Boerhaave et la doctrine chimique ,pp. 124-129, 139-
148. % T8 /R, W Leonard K. Nash, The Atomic-Molecular Theory ( “Harvard Case Histories in
Experimental Science”, Case 4; Cambridge, Mass. , 1950), pp. 14-21.
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2 7545 ( Richter) 6 2 Vi 2 5 55 S0 0 2K 1 £ 2% 1 17 52 30t 3 — 2 0 L7
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114 FE T 7 b, AL 22 56 B ) T S U, 7 FLUL 050 18
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[ 1) J. R. Partinglon, A Short History of Chemistry (2d ed. ;London, 1951), pp.161-163.
(2) A. N. Meldrum, “The Development of the Atomic Theory: (1) Berthollet’s Doctrine of
Variable Proportions” , Manchester Memoirs , LIV (1910), 1-16.
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BlFo ¥EHEAHS, LT R A ALY T AN ERS & 56% 3
2% ;MEEFEER L-RKMS 1.3 82.6 fAMEG S, HIHK
SC B AR A5 R LUK R 7 SRAD SR B, — 4 B — B B B Bk AR A 5 T

{1) L. K. Nash, “The Origin of Dallon’s Chemical Atomic Theory” , Isis , XLVII (1956),
pp. 101-116.
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R PMEANY T ENERLILY 147 1, MAREFIEFERKY
2: ;TSR E RSB 2ER B LA A R, 2
—MREFHEER, TEMSREYFIEEGYRANEERZIEFEE
HRTA, HE ZEFARRATS - MELABREAAEN. XHEHNM
2 B RN B DR A R B s AR B i I B I R
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(1) A. N. Meldrum, “The Development of Atomic Theory: (6) The Reception Accorded to
the Theory Advocated by Dalton” , Manchester Memoirs , LV(1911), 1-10.

[2) %F Proust, W. Meldrum, “Berthollet’s Doctrine of Variable Proportions” , Manchester
Memoirs , LIV(1910), 8. M@ ¥HARME FrBIBMWEFLEWFEML MRS H,ME
& Partington 7ERT 5| B RP T IF L H HHER.
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(1) L.K.Nash, “The Origins of Dalion’s Chemical Atomic Theory™ , Isis , XLVII (1956),
pp- 101-116.
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(1) #MEE, W Florian Cajori (ed. ), Sir Isaac Newton's Mathematical Principles of
Natural Philosophy and His System of the World ( Berkeley, Calif. ,1946) , p. 21. X EEN %S
A e B S WELEHILE, R Dialogues concerning Two New Sciences , trans. H. Crew and
A. De Salvio (Evanston, ILL. , 1946), pp. 154-176.
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{13 T.S. Kuhn, “Robert Boyle and Siructural Chemistry in the Seventeenth Century”,
Isis, XLIIT (1952), 26-29.

{2) Marie Boas, Robert Boyle and Seventeenth-Century Chemistry ( Cambridge, 1958) —
B0 207 R I CE R E 4 0T K — M 0 3 AL BT A A B SRR
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A HARER BTG R NER RN B S, 5 —FRzk
BREFARAOHLERTRLIELINELR S BR A THE
(XTI BARX B BRI E K ERNEMRLER, BRAIITE
LA thanfg 4 45 ] B S8 BOX M . IE TN C &3R5 89, i R A |]
AR ERAR FhERE SR RSB SRR, IR 4 BT R A
K% MRS R — N THANEREAHET . —HX
FERE Lk, X REFTANTRRERSTHER, SREHER
WHIRHEMIIE LS FE N, L hER X — SN LR AR
IE QAR ATT T B 1, X AR A% JE A8 T A R BS54 A T 12 A9 UE 38 [6] /Y
MERE BARFIESEHEEMNELE S RCHFEMNIEREFIH
Ko IEWABB A RERE  EAE—FEN T LB P 72 hr by it 8
R R X R Bk — R A EH . RINEE — L R, B
ARENEFEREPRERIH? RINBA 19 TR0 R 73 4 —Fh W nf]

(1) XRFHEFEHESN F B RSB EEHME, W Ernest Nagel, Principles of the Theory
of Probability , Vol. 1, No. 6 of International Encyclopedia of Unified Science, pp.60-75.
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R - ROBEHRMNENX—FHEMEEEREL —MEFE AR
ME R AR AT METIE LR FWAES) MR, MR AT IERNE
EHLCAEAX A -MRRNERESE-—YHERETEMN, B ¥
DBHRF-TCHLNEL, BR, BIERXMEARER S RE
gu—MSEENFAIFELH P ERNER —HERKER.
R, RELEBRHAAETHIELR, REENREENEE, IRE
BT & SO SR Y, A A A B IR AR AR A 7E — 45 % I B B T 0
AR EECBANMERATEZERM, HEFAR, ERXMHE
BEHRMENYSEENAZENA TR, A FEHHFLSRL THEM
R Rk, a0 R M 5 B (R R A A & B R 1 3 2 8 0 2 o, R
LA R R R A, ST E, MR RIS S5
T EATTA BT IS d B A B R L E T EREM
CATREMET B TR BOARE o 1 X A — R AR HERT M ATTLF
AR 4 1B B IR e 25 MR R I8 I SE PR R A 4R 8 3 Sk B4 R IR R

i T BT % 3 5917 £ R XE AR T LA e 4, AR B ATIA PR B W Bl i AT
3 FRHA R I A A 7B 88 A X L WL, AR 2 T BT RR A 2
BESHN—. BERNREEEMBMEEFERZ NI EARERSE
HEAMFZSRE, BRERETIERL LA, EHFAME BRI K
EHRANFIENLH AL, BT RER—HE TR TS
L R A AT R Z A SE , RO EFTE T — A H A FIHERX
MRER . THERAEXMIEL—TIENEKS SRS MR ILHNHE
WHEEET TOEM. REXFRHBHREAERRPELY,
11 BB AT AR AT G T 0 W AR U 555 72 o S MBS B A AR (R
F)BTEMER. ELMHR2RME, HIELEMEET L 5HILM
MBFEFBRATAEL., FIARE EHEEXHNERES FLMAF, R

{1) K. R. Popper, The Logic of Scientific Discovery ( New York, 1959), i H 2%
1—4 &,
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A BERH . X T H—EIE R G AT S T F L% A,
FEAEEBRER R, HEIRA b — 52 XS U, A
BT LA AR R 2 Rl B . 224 [R) B WA~ B S A7 A L AR 32 4 1 B e P
— NS ELE MM, XA R FE A B B, 8RR ke
FIRMBL LB E LML ER BT S A NS, B R ZHARA
M R EA T A B4, RIS RE S S 0 BE 5 3 LA R R R A
R, XA SRR MBI M T R R SS B Rk bR b
WERZBERR, B A B RE, A - M ERE P #T
FERIE AL R A — 4 A B AT AR HE , I8 AVE X Z 1] A9 32 i 1)
A 3 B 58 v S A A R R B A A B o R T 5 0 2 1 451 X
Wi, HEFES L XEFEAREEWEL. AREXKWES
FEZ I BARBIAE. BA -T2 H - ERIET & RN NG
FEaKBix. BETZHHFMIRERXTHAGYHHARZ S, LER
MoRBFRSH, BARE - IHAIRAEENTEZXACHWERAT
W B R TR T A FRELENE, BXAZEESRE
HR A AT LA ey U B R A DR B A
RREERNEANFEZE, ER L E SR T 2MEE, i d
HATHIRBGS LA . B BX LI h EBRR A AT S EHEM
FAR 2L E AT EAN, X BRI AT RS ERHAEENT,
BOL, 389 A BOTE By STRR 0 TR A0 8 3BT R AR ke (] B A 5 B8 R 0
AR AATH IR AE SR A I E FH AR —FE, BB — 115 30 HL
BYBOR T R RS 17 R R R A XK 5| IR
PAT? 4mish B8 Z8ER , HAEAREE L SEME R
JLHyEE, AR AR T IEE. G4 TERERE , B¥EI
MAFE T — A SR, IR A TR AE R I SCHE X 38 T L 43 5 A
ENERRTHES, F,EFT 19 HLHH LB LR, 5
R P AT A BAX AMG, X —E MR R F T LR #
it WEREZANRHEN, AP ERA LT T, A
WERERR T A LR RS, THBEET OB B M e R
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e, TR BORMR R R R A AR IR . 7E 20 HEAD, Ak R I
TR 16 S B X B e R — R, B ARLE

SRTTT X R LB AR AR IERE Lo B RHER H I
R R, BT AT 18 % #0074 2 15 58 9 2R LR 8 o 93
FIAL38 , BEAT A2 1 (AT B 4E b (B2 BTSN AR A LAE Gt O R
Jo R S R M TR, FEH AT, 2 B E D M SR 0
TR -FMFN LR, EATBANERE HALMESNERS
B 77 AR, A T B IR R T 4 . R R 2 AR B R
(" T VB 5 R 357 3L SCOAL S8 B A1 AT A, 3 R TR R R IE B 1 o
BT, [IRE T P 4 R AR IR L FEL S AR 2 v B o DR B B B O S
R YEEFREEFBRM L) SEEUTNOEL ELFRTHE
(Fy 50 1 4% 18 T 1, T LR 32 900 A A 0 B0, SR RO 3 U
R A R ARSI, A TR B R T,
TG LB (6] 490 55 7 % % o 408 48 s 480 0 1 MK £ 0 4% 0 0 20 2 4 3 T A
BEHMIEAR, RERE ST R (RRAREEE) WAL
HET S B AT 2 B e — B R — K. EMRTEMEELARAR
AN, BRI AR TR B B 1R B R BR 452 3 i ) A
WT WA AT P4 T, S dE % 55 R IR 9 B X113k
PE—BARBEENLE. EOMIT0MREREZHM. MR
B R BIRIET AL R BRI T . B3, R LT YWEEM
R —~F A OEE, X B R LA E R IR M B3
WS EHWA KLY, B EN BN SR EER. 5
T, ELAR O S T e A, 1 R LR B R ER A U N B IR

(1) XRT¥HEAXD 4 MMM, W Philipp Frank, Einstein, His Life and
Times, trans. and ed. G. Rosen and S. Kusaka ( New York, 1947), pp. 142-146. % F—27F
BKJLE G2 BT CHX S #:E 3, L C. Nordmann, Einstein and the Universe ,
trans. J. McCabe (N.Y.,1922 ), chap. ix.

{2) T.S. Kuhn, The Copernican Revolution ( Cambridge, 1957), = .0 .-k & . fE{t
ZEEA, HORAIER— MR X CERE,ERFE2 N1 FE,
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MBS RHETT & B — MR AN AR R LS

XL THEE T RFEREAMATEARNE =1 BEEE
AWTIHE, REMBREEFH - LHBBNEXTE , EHEH LN
ERHEEAFRGTRPAFEMIIROEL, — MRS TRETEY
ZHAWAL MR- MEETEEASEHHEE, £ MERT
BRELEY R - HAPUREREY. —THAKETLPES
BRI, 55— = A, DI TE A R AR TR
FEFRANF — SERE —J7 m e 1B SRR KR, XIFAZY
TR BB T E R AR B o AT 7R X S 5, 0 BB AT
FriE LM AR B . (AR A L9 P 1B 2 AR KR A,
i ELABAT] BT & B B AR PO 0 F] B S R AR o X AR A A —HF
FRMERALEIEANER, B —HB 2 HK AR PN ERE LRHA
Bo A, X 4R N ATE AR B UL 68 58 2 W@ Z A, Foh — 2 ab
MAETBRNMHEZ AU RN ERLIE. ERNER-FHATEAY
ZRER, ZRERNAZ M EERA TR (FB 2B Ea
KBS BEHE R BB AERR-F, EZ AT BN
AR (BARDLTEBRRISER) , B AMRARE,

B BERREARBEHELZNR? BOBERE MANI2FA
b, ER AR A, A ARERILTFERME L MEtE. ()
— A5 RRFE A S, A WA B ST W R BT 1 2, U R AR RR I K
Bfi b L2 AR S MR 2 SRR PR O BB AR %
B IS S, AR, BEXBC U R ERRI X MR R
R CEMM YRR R) S5 AL — B ARSI BRE T
SMELBR A AEE - EHRENTURAESRESHMEHEY %
R, BIFWA PRI E IR, A ATH.C B b 2 AT S &

{ 1) Max Jammer, Concepts of Space ( Cambridge, Mass. , 1954), pp.118-124.

[2) I B. Cohen, Franklin and Newton: An Inquiry into Speculative Newtonian
Experimental Science and Franklin’s Work in Electricity as an Example Thereof ( Philadelphia,
1956), pp. 93-94.
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MY %R, T R TR L A XA R B s B A7) T
Ty - S EME (R a2 FEBA R EER, B0 IR
2R RENEAIFA R R ENEXEERAGE, &
AMPLR NN EH R ERTEHIL T, M RABX D H R E /5 —
R KERT "2

X LS LA R FAG DL () S S AR AN BT R R, O AR — 2
e HEEMNWHTZERIN. £, EMNEFHRTRERD
RN BB R B AR AN B CRRE IR, RIS R X BB B RS, 1B
B RERIER , XS S p IR SR RE AN RGBT e . B AT
BOLHIEA R —FA BB A N B R AT . KERE—LHEREMR
S HpP I A IR AR AT AR — BB B B2 R MR 2 K —F
ARMPATUEREE , MERMFEMIT A ZAEN—FinE, X
PUIE L, IR B THAE IR LM R E R POA M, 3R A AT AR
AFRMEME T A (5 A i, X A E S0 ol 8 Gt B AR il [,
AHEBRBE, BREEHHAMUERXMN. EREXMEEAEHEM
FHF s P R O AT R, T R A % MR, B LR
Se [ o A BE AR 20 M 1 S T A IH S S0 7 Y L A B RIS R L SRR
B L R A T Y s A AT Rl AT A E T R B

SR, BEX M HTIE B R B A e S i A IE S, e A AR TRk A
HEYE R AR A BRE SIS IR AN T, SR Z A SR 2
B B EY —H R, REX RN EE
RAMEE. ME, XERFEHA TR ERZBREAZ AN F LR M
BOOCHEEERRNABZERBEN. BRE LR ER, FH RILERSE
R BAELROMERS—EHRET &, K02 5 88 LUK R )

{1} Charles Darwin, On the Origin of Species ( authorized edition from 6th English ed. ,New
York, 1889) 11, 295-296.

(2) Max Planck, Scientific Autobiography and Other Papers , trans. F. Gaynor (N. Y.,
1949) ,pp. 33-34.
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MRS, BB EAREEEANLS, R R HEEILU
G BTN TR -NHEXNTHET . Wik, BA1LHR K
SRR, ORI Z B FTIE A .

FRATAT LA 5 A () B A ] A AR R 7 IE R O [R) B R RR
WS A RAEBA IS A 00T BB IE S BORIE , RATA R 2 — 1
B, EER M LRI BE MR, RAOTRERT 1 EF
R DR B AN, RATETE R ITHE S S X Fh B SR,
2% Bl 4 1R B AR TG A 2 U B B, 22 0B B AS P TR R B A B — Y B
AEMER. BEXNATLUE TAMESEHEHEZHFE, WA
HERNAFILEG, HPESH b 22N m T B0, 4] K
HEFHBIFEHRA - MFaREES) BB E N 5 ERA
ANBHEREIMMMEA R, REAHENEE LNEFFRUKL
T FMA R WaEREREM L) B RERILHEE URF
177 OR[N R, ARBT BATT R L A AN PR 3 5E B i X A sl AR A
BHER BIBR MR, TR AR AR R ERE AN B — WA A IRk, 7]
B, REEXAREE ARG =i, ENFEEEARERES
HhBIE B R 4 A A BN R

S HEXNEREE TR LD RETHERE, MITREM R
FEEHEABALNMEE, MRX—EKRESELLH, N EH
HA R R — N RABN E K. 7 IH RSP, KR A HE
BB TR X SRR E — P g BT ST, T R A 4 B —
UEBTRAGEFF . ARFH BB B A X M R S A B FI e L6, S E
EFEARNUZIHE LNRAE RS 7. FUFARERME &

(1) XRFRESFEFLZDNEEPHFEMNEM, L E. A Burtt, The Metaphysical
Foundations of Modern Physical Science (rev. ed. N.Y., 1932), pp. 4449.

(2) RTHEEIEMNEM, BETEXITHF: RADEBERNFECHUIZE, 8
BREDERE—BXTHANFEPH—LEB IR L YXFIERMEIZN, EBH4HF
HFRATRRT KRR —FREEMBLLTREONIATH, ATRH, fE, 4%
FHHEFHEERE, REHBSUTSEBNEREST TEXR R (R. J. Strut, 4th Baron Ray-
leigh, John William Strutt, Third Baron Rayleigh [N. Y., 1924], p. 228),
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BT T AR R B A R 2 TR, A AR A B R TN AR
HIPI A 1, BB A B E MR T U R A B B G R i = &, T 2%
PIATH I A O 3h 2 5 —F 8 B Kis sh B E A

AR AR B A B W RN AR T B s et K4 b
WX RERAF A TR T E W EERERTEER LB TR
AMFEEFEESIT B RN ER, RER X REF AR W &
FENR, FHERSMHE R T E K ORI B ER, B iF =M &
PEHAE M E R BMEERHNESFEFNRBEERE, maEAH
22, BT B R A E A A BU/R B LT BE R N  E B E R  R Dt
YR TF 2 YRR ERNEAN], BRNE DY HBLERE X PR
Mg BTN M LIRS RRNELEL

HR, SUERRBE M S R LA MBI A 88, P IR B AR X
AIEMMETR, FEE, FARKBERIFA I E W ERH, WA
HARR BRI LWt EA LN B BIE, 7B RS i 2
AR HL, BU B AR T B — A i St 8 TR D' i 4 RV, (] R T 3 [ R
RRBOCHENM EE RN A, 3R % BT R AL B A K™
ARZLEELRBOPIR , &7 E—MEANE, BRI 52 T8 TR
Gl EYLR MR, XA, SCFF B B R4 80 ST 7E 13X 4> G0 F) JH At 8 o
FRGXHLRAEFF UM HFI , B a7 88 H Al 384 fe 8 T
FEEAMTHE2BA R RR, 8RR DR AR 8
Wik,

flan, FFa MBS R AT ERER, SR XE R NAM, TH
DARLERIITA NN ERBZ, GREMIEN T, BERERE
AT HBRERILBK, & BRI LR — KRB E R A E R RIER X
YEREE X FT IS B R T KA M ERE, 7 Al R IEE R0 K e L2

(1) (XFETFHRIEMNMHNE, I F. Reiche, The Quantum Theory ( London,
1922), %2, 6—9 %, XFHEEPHHMH T, SHERTLWH—LHE,
(2] Kubn, 8345, pp. 219225.
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B SEFRH T B R 2K IR - P ERRREEEREML
YIREFIEL TR SRR P OHE — O R ER, B E X J s E it
MIGIEBZIR AL T . XA EABNEEM A O wdH Bk,
{H R A SERT B X B 2 — A AV SE B, X Fi 800, 2 FE 12 B BRE 1 40
R REBRRMREBMERSD i TRERAFGIENRE, &
B TR RIS I Rl B B WA ST E AT AT ZER, B LUK 268 I 45 5
FER . AR, IS IEM R AR e 2 AR
ENAMER , WEEFBEX MBI GRS #ln, 2 FFEUE A
BRI XS T LA B Bk 2R H Ais s h AR5 4 i
MR 4 AR R T K R AR A L2

24 Ut ie i TR M BT A R, AR R 3 T 55 4 35 22 ) i R
BEJII LB MR Ok UL, X Se iR ¥ 2 B B X AR R ULk
Bo BATEHE Z A HEMIBIEWE Rk AR ETEREM. HE,
RTINS RETE AR A THRERN, KR HRITEF 2
ke F, B0 N—MEE, EBHEM2XF W . & W¥XFEE
HWEAREBRVIBFEE ALIHELARBFENCANWEERIE R
B——HEIS R IH R E R CERE R ERE, X
MR KM E e B HAERNE E AR KB a5 B IE 55
RALRER . SRR EAWE| F LR AN, B E I R AR
WaNRC A HA T AP R. R, X% ENEZENEREARA
EREEN . BRAXMERBEERERT —8H 0B % K &2 5L,
{HHR B M R ARG BT XN BIAZMNTE A AL
Bl AR R Z T8 B 09 X ARk E AT BE KR Rk SR R R E

(1) E. T. Whittaker, A History of the Theories of Aether and Electricity , 1 (2nd ed. ;
London, 1951) ,p. 108.

(2) (FI XHEMICRHERE, N A History of the Theories of Aether and Electricity, % .
Br(1953) ,151-180;; X F & EFHXT XA M SME A WK BIE R K2 s o — B0 &AL,
ML P. A. Schilpp (ed. ), Albert Einstein, Philosopher-Scientist ( Evanston, ILL. , 1949}, p. 101
FralmfEs,
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AT THXSENENN ERERRNEENERNE, FEIZ—
THEREFHYPRERA, H—DERX M EEEE KPR LR, E
FURE AR PR T TR i A [ R G D UL T BRI BRI A e o
EFFE#ZHT, B R B L BA BRI S E R R TE
AR, SR LBTERER RGN M L s 2 LE#
P S AR B B 4R S A TR, 3 XE R A B 4 3 7E At B S o R R R
. GERFHASRE TR VTG, EE Bk, A&
HUEXCHAR RZMAAZERABHREA REH R8BI
AR —BERHEEY TR AR RN ERTR DR TR
EAP B HOK P B, AR RIBIE R E AR TR — ),
A AT R A RSB P, R R B % UG B9 2
B

FEAR L5 B 5 R 2 iy M 98 9L B A8 2 AT Z 1 17 L 2 AR AN A
IR, 18 B U Soxd 3 B8 48 IE 4 3 5 P - RIVEE 75 [H 35 208 Bl fe
M BE A IHE LB, HR, L L R H
4, ERER TR A LA . HR IR U0 AT RE B 0 LUK 2ok
TET X 3BT B9 B A, 8 A0 B AR LS B LA T A B AR . A - i
i LA i BR A FR B RS2 2R B8 LA R T R 9 2% AR 3R L B, R X
SIOB=N 73 vk E A0 A DD AN T B e RS = I 3 4B R g
FF IR Bk L SR BB AR Y — 2 T A0 BTN T i O A D i ) R, TR AR £
B BT RSB HARA R Z RS BRI RS AN L, R
TR R MR B RS SIS — DR F HWiedE. m
HES SHEBBANZE , E R A GER B 4 Bk T LR & 1 T 4%

(1) XTFHNHYER, ERFORAREILAE L ET2EHA, W) L E. Drey-
er, A History of Astronomy from Thales to Kepler (2nd ed. ;N. Y., 1953. ), pp. 359-371. X F#
ZHMEHNEE LR EAR LI, R J. R. Partington and D. Mckie, “Historical Studies of the
Phlogiston Theory” , Annals of Science , IV, (1939), 113-149.
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MR, MAREEGRRUX I AR FBNERNOE HBES
A AE 51 & IHFE X B S AL 6 DU, 3 TH 98 5 2 18] B3R B A el JL P T
WY, MAERILKEZ EREXFFEESLHBRERLSE. FH
JEHEER T R T HUBRIE B B — R Iy IS AR R, B F A E s 4
WX TG E N B R LA R B TUE A & J8 B0 L A R 45 45, AR 2
XA, REMMARESL . 5 2, AT TE MR — JF fh o 46 U8
AR L PR S BR B9 N H I X B % BE R ) SR A 935, B 2 R A 2 F
HeaBRNEGESE . REM ERITETH ST MEXRATEL
S H B RISIE, B AR 2T RRRARN SR EH AEGT .

EREERRBHAANSY I REE N, SR EITE® N A
—SEF B MM IR RARERE . KL, MEET AREH—
TERRIE IO, AR PN AFLZRABRRANZFELEARS O
RESE MR PRR0 o TEIX B [A] 5 A SRR 2 0 J7 2 b ol Z0U480HE 8, T AE
BRI LT X Rh e B AR B B T AR R BB R, TR g 26 B
AR L7 B v XA B BO IR E WA 8 I A R R A RRE %
flufi 10 2% BV A 150, B 05 BRF & T 8 2R B B I IR 5 B K
6], fl ] R E i — B B TRk i d . M X R e, B
ETRS.

EURERRN I ML ERNEHZ—, BHEEIS AR
FHRIR D ST RRERE T BE AR YR, TR BREAR S FHES M H
TREEERLINERE ., HREUNAGIENE, ME—EE T HR
AR MO WL HA FEA, BRI R R 2 5 B A B X ER Y
LA RLRTEE DR - R 2R ERXANHRUERXIEE, A
BX RAN AR FAR S UK RFBE R A M, FERERERN
A 3 6 3 ol I o LA v, R L R T S B SR IS R AR A 1

(1) XRTERBEEMMG, W J. R. Partington, A Short History of Chemistry (2d ed. ;
London,1951) ,p. 134. X F—E L8, W H. Kopp, Geschichte der Chemie , 1I1{ Braunschweig,
1845), 294-296.
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WA, L PRAS R T XM d i & — e g, RLHEIYIX
AEBEINEF ZRALGE . BEMR—-MEXEANEBR, 205
BBV R RFE, X AR L LREE R & RIE A
W i H X S R A B, B TR IR E R R R E R
E B R BN LA o B AR 2 B A 22 D XA BUIR B TR B
LM, (E %A B~ B A8 TE AR 88 BN IR B B K . KPR
ML IR A PIER LR, TR HAFE R EET LA R0,
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DL R B . ART, MURMATE A R8T, b St €, RRER
ROPTRENE JF AR EERKS T, ERAKEE AR,
B R BT &, IR XA R E 2 KM, S E e R I BCE MR
BRI HER, TRRARSAESHRFRXRERT, WHEXANRER
hogkst, B, TR MR ER S e EFRNRERE
B, HEXR, EEZHASERERAK M, R AXF NS R
FHHFEA, BB RBT — S E R W IEREIR ARG TR 2
AT, MATEABEBAATEE T BAN R EKSERIILDA (BN
LR LT A PR E E  SE A PUAE T 25, (F 2 i o ¥ DA 4R iy B —
BLEX S EXFGIEEEREAGTERNERRENT . hmE
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BRMZEZRG? RENM, It 2 BRBEZXRERKF AN AR
R E SOV UE? ATA B R S5, St W R 2
EOREEA MG R, R X s R B A R E ER A O AREA
YUF A R R L AN 4 BE 2 G B M ) TR R 7 FEHE AR D7 SR BRI
SER/AERNBEA AR T RAE AR, 1R, X L& 6 5
HARA - —BRA B LT iy, H&, mRTLUES AR
BL2 9 S ], 8 4 BEREA 0 X LR BB, A E T4 FRE—NE
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Representation (N.Y., 1960), pp.11-12.

(23 1bid.,p.97, L. K& Giorgio de Santillana, “ The Role of Art in the Scientific Renais-
sance” , in Critical Problems in the History of Science , ed. M. Clagett ( Madison, Wis. , 1959),
pp.33-65.
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(3) BIMAIA K AR AT E TR BE (0 B3 55 18 S0 42 8) « “ Reflections on My Crities” ,in Im-
re Lakatos and Alan Musgrave (eds. ), Criticism and the Growth of Knowledge ( Cambridge,
1970); and “ Second Thoughts on Paradigms”, in Frederick Suppe (ed.), The Structure of
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%k “ Second Thoughts”
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a Paradigm” ,in Growth of Knowledge ; and Dudley Shapere, “The Structure of Scientific Revolu-
tions™ , Philosophical Review , LXXII (1964) , 383-394.
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(1) W.O. Hagsttom, The Scientific Community (N. Y., 1965), Chaps iv and v; D. J.
Price and D. de B. Beaver, “Collaboration in an Invisible College” , American Psychologist , XXI
(1966), 1011-1018 ; Diana Crane, “Social Structure in a Group of Scientists: A Test of the ‘ In-
visible College’ Hypothesis” , American Sociological Review , XXXIV (1969), 335-352; N. C.
Mullins, Social Networks among Biological Scientists (Ph. D. diss. , Harvard University, 1966) ,
and “The Micro-Structure of an Invisible College: The Phage Group” ( Paper delivered at an annual

meeting of the American Sociological Association, Boston, 1968 ).
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HYTXA B R BT R BR A 2B, TR BT I8 S R SR A
TSR B L RV, e B = A AT IE A AR IE 0 3 M 4%, [ R 7E
BEERMTIXEEPEZAMERS RAR, 2O GG L
EECERR X TR, BT U R & A AMm, ERFEMRBKTE A
FAERERE ARAREL AEEE, @ ANRERE, UHER
ERA RN, RN SCER T IL X REL,

330 A [R] A L AR 5 4t D B 2 R K A TR 3 AR AE BB,
AR DX AR R A AR, &A% R &I ZHKN
PR, A 35 Bl BT A B BHE 095 £ 07 msUR A Tk B . (R HiA

e 75 AU AT LA, REFEAR B R ML ROR B AT Bk, AL T
SABEX, EEEITSEZH, RIMTREE— RN RILERKREH
fY [R)2

BRI AEH# R, SRR S — R S KR

o, MRTTE A e BB R A AR . AR BT I A9 58 — A 5 X

METAR, ETREZH, X—FR T AZEREBTE, L5,

(1) Eugene Garfield, The Use of Citation Data in Writing the History of Science ( Philadel-
phia: Instilute of Scientific Information, 1964 ) ; M. M. Kessler, “ Comparison of the Results of Bib-
liographic Coupling and Analytic Subject Indexing” , American Documentation , XVI (1965) , 223-
233; D. ]. Price, “ Networks of Scientific Papers” , Science, CIL (1965), 510-515.
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ISR -FEAR SR XFLEE L B AP i ik, 2
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T EXA—MF, BRENERBREFHEIEHER MAFILFEL
JIANEATR(EL AL ASER) ERIAHEM™ , BEX—FH
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FIENFE S 504
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1138 # B 2 ] X AN R 8 57 52 SR S A TR SE 77, JE LA R At
187 b 18] % b 32 3 B L 488 58 2 1 ol P T ) A — 37 3 X A AL
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(1) Masterman, B 5|45,
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HRNAERER—A T EB 0 TIEH A s i R — i
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P i 7R T X ¢, AR 2 B R 2L AR, - TR T A — 1> 2 A T 3L 1
M. A, AR EMNSE -1 2ERTiE. RBAXERIL
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LA E R BiiSrRRatET, fl W AER T — E IR A

— M EER B RIEZ RSB, X — 2Rk R A
1A 7 BB TE S 1AL S o 8 BE 3t 8 T I 8 3L EAITERIR B & (%) (v)
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MRS TRAEM . RGN XA KRE L 8 #Z W, A
R R AEMT R kel b, B4R A BIAE LUE R HBCE F 2 B B AE K
MR S BITHISL R A o BRSO 2 BT AT AR BB R X
o REEAT B B R 2, — TR T BB REE RO AR E
B BE (66 1 A9 75 5 R4 B S0R 0 358 0 i 348 9 o

XS ARG AR E R, EHAE X AR AT ENE R
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P AE e, A RER A CH H R IRRMS A, XEHTREEVF
AT LART B A RGBS T8 B R BT MRS, HEEH W
B, 1E S0 A 45 i T A I8 B 4R A A S S R e IR A S TR E R, B
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I B3k — BB A 7 R B A A [ A A K — vk 9 AR OF
19 N ELIKBE AL T 197

T AT B 8 I I 0 45 R A, TR B o e R
Z W R R I T WA A B R S
ER O H BT R TR — KSR R R RR A AR
A RS 430 2 R 5 AT ST 0 9 5 0 o M B T E A o A LA
B E SR TYRA S, SEHTHUN, $%, ERRALEE
T B, T2 S BOR AR HEHR AR (5 R OB, TRty SR A
VR R S 6 5 R LI S A B R K o B DU A — R A A
B 72 G R T 0T A 19 R B ALIZ B 5 0 19 A7 B 0 3
BR . AR T B AR R 22 IR G , ML SR AR 0 2 St 3 ) /N AT
T SR AT MRS S 2% 0 B RO 1 S5 Fh S RE , R LA I B B0
B BN, T R4 5 VA LR 2 R 0 2 2K Hb R, A TS B)
Fok 2 AR — P RBA — A RS Rk, EITRE
BT e 5 R A e A0 B3 A R A O B M, SRV
Rt A 0 R R 2P O R 4 S A S ST 4 2 R A P R
0 BAABATE RS B e, A5t 19 H4 e ik fL 2 3t

(1) WiXx—HHAEMEEIS, R T. M. Brown, “The Electric Current in Early Nineteenth-
Century French Physics” , Historical Studies in the Physical Sciences , 1 (1969), 61-103, and
Morton Schagrin, “Resistance to Ohm’s Law” , American Journal of Physics , XXI (1963), 536-
547.
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ENEERNR, ELINAMENEE T, 50 0FERFRKHE, 2
FERIPEARKESE, —NHER AR MM B E, HE—2
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i, RPFRROIHH - EEH R, B TREFBFERXFLEHR
PIIF A 2 LU AT T R 7E 52 4 35 RY IR o s B 572 — MU ROF A
T AL BH 6] 4 X 203X Fh 4 L 2R3 — BORY IL R, BT L3R B B
BR AR ENEE EAe L) R X R Z 8 T 9 E A B e
R SR B A FRAE . 55—, BRIV DA 4 1 53 5F AR LU 1R 7
AR ALENE, ENPHREAET AN EZERENR(NMTARK
FERG A ARTHEBERH RN RTEME 7). ERHA
e E EMER AR, A8 E AR, BEREYX M ERE
FE EREARNRRERNETRRELS?) FER - THER¥
FUCR—-FHARE - TEENME FREfA, B2, PARNE
FETEN HAE M, ATREX B 2B E L AT HMER . BAUHE
MEZ A BB RLHE N Z AL KHBD 5w R EEH# M T7 3%
P REEBOTF AL BB R GAIEH R EN . WRIEFEARK 2
BALENRE AN ER, X EXFERENNENHHEL,
BHARmAE T o B—Jm, R EANEE E WK R £ 3 E B
KW EFARICHEISME O, BRI R TRACHEER T &
X — R HAE A AR IOA A (0 T AR A 8L 4 O ST A 8 K
8, SO IE R A R A LA R I AR HE Sl R B AR S IRy i 4
PR RERE R P HE N ER, EHEEF G B
REXIIFENENEE M. EmMS, " B —H"AR2E2EY
M, Lk RERS ¥ L, e REAGEILZHEL £y X BER KK
AR R PR ERGE R " AR R E E R, A, i
TREA-HEAH ACfFEM A, X ERA G RBNE. ®HE
B B e MRS NN R B2 BT — T 6 B8 B py B4

(1) 452K :Dudley Shapere, “Meaning and Scientific Change” , in Mind and Cosmos:
Essays in Contemporary Science and Philosophy , The University of Pittsburgh Series in the Philoso-
phy of Science, III ( Pittsburgh, 1966), 41-85; Israel Scheffler, Science and Subjectivity ( New
York, 1967); B Growth of Knowledge — 451 Sir Karl Popper 5 Imre Lakatos #4383 .

(2) WARBLHEF=FFLXMITR,
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AT B FREFROI A ITE. — Bk, B 2T #50F Aitie—14
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BB, A — B fEm, (d°s,/de’) +k;s, =k, (s, -5 +d) 53¢
EEREE, IR S EXCRA T HAEAX HS { = ma BEK
FRALPE EEANME LUEE 3 o SR T, < AR 76 27 2 A T B R JL B 0 B 1% T2
RERIH T R AIEE R B TR = ma MIE G
M x s B R AR R, T X Bl 2 W 54 LAAT 8 B A — B
il 7B A2 XX A TR
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TR FEEBITR BT, 5 57 & R B —Fh o7 K S A A
FREERE— M E & B i & 8 S 5 oA R, 96 7 WA
B 5E 2 (¥ [R) 1) (¥ 2 01, £y 9 R A LA G B A 7 Rm O 3K, R4 SRR
BRI Z S RRFHXR . B = ma XHEE R, HEMK
Re—ATLER &ML N T HRA AR, 38 Al 2 fra s I
FRRX—HE . BIEIMRBNESFHHE PE P RN Z A8
BEI(BIA#ERR £ = ma BHAMA S BB L), WK R EHBE
B3] i) EE UK, AN E X ) R IR EBN, B RERSTEMNE
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FRERAR FRIT T2 1A ey () w5428 S 4 AR, LB R B0 2 SRBE 7R 2 30 1Y
E—BRERIT . —BARMIT, B— B A 33, TATA m2
s, HES I o2 Gl A2 & L EFAEX
— A ELCTRTRNAE, RE.JHER - BEMERT X
B/NLBK T B E AT R SR N T v . SR K A B R K Y
%IJJE'L\E@?P#%FE/J\NIE (6] R B4 T e, AR S B KOk T
13X — [ i vb AR A 11 58 B, 23 0 B T B B BE R B B A N . X SR AKORL
TEOHEFEE B TR MG P EON TR, R
BRE AL A S TR AN T U ot R R () gt ) T T o)
XAEH, NA BT TR ER U E R, Ea AR
[5) FRy [0 458 PP 7 o 87 Mg () R UL A 8, SR OB PR Tl — B e R e
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(1) i, W René Dugas, A History of Mechanics , trans. ]. R. Maddox ( Neuchatel,
1955), pp. 135-136, 186-193, F0 Daniel Bernoulli, Hydrodynamica, sive de viribus et motibus
fluidorum , commentarii opus academicum ( Strasbourg, 1738) ,Sec. iii. 18 4 F ¥ M, Ji2Eil
AT BTN B 1] B A % T i W E T, IL Clifford Truesdell, “ Reactions of Late Baroque Me-
chanics to Success, Conjecture, Error, and Failure in Newton’s Principia”™, Texas Quarterly , X
(1967), 238-258.
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ANER, MARZEAER, BREIMEBRENDEARN EH TR,
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[ 1) *“Second Thoughts™ — X L X TRANBHAER .
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VPR - AMHS Y RENR, FIMESENENR, HREERE L
Bl THARIE SR, AROR TAORBUHE . TR TR BREK
MR MRS IR EHIERMBEHIE R, HEXNTEREITLT
Y A S B R B AT AT BE R 4 RS TR 9 S 41, BN e T AR L 2 b A
THAZAS AN = ma BYSCE, AR FARLE (i) B H 6% E
HEIEIE.

BRAE B R 1 DO SC A0, AR 4 FR AT R 24 15 IS 41 v BT 4R A5 0 B AR
W R AR S KRR EREAN, BRENE -ME
BEERUTERNUAMBR SN —LER, XNARTL2HYENL
FERIEMMALBILER, EXMEL L, -BERMNFELEX2H,
BAM D LR MBI CENBRS —HERET RN, BREEX—
P RE R T XM AR SR REANH B E8, — MR LEEH
R IAREHE IR AR A GEE S ERR AT Lz AN
PR ELBRAER T SROTAMNARE LR E, MERER
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TR A EE TR, BIAn AT o DUAR P R AN, SR A —Mr i,
SIRBAHEMEARFYH XS MXEERRANRIEXSR
Sl EI LD E AN

BE T, REEHHRANA T RE BRABRESIRAL
B RAAMARE,, MR TEEZGE, AL LW I RARHEH R H
AL UHEAREBRNTER, X2 - M RERENIE, RITEL
TR EHF AR EA S PR B, wFRNNE
BMEFHAFLEERCGEFEOAREINTH) . —HE  RNFRHEEHT
— TS WX N B ATA N T &K XTFJJZ“F)TL@JE@II*?L%?}H
BR, BATEARBAE, ARG, HAMK K kRO OR!" S
PR AE , B LX A E L, HAT & 507 5 A S E g, X!Iﬂ,&ﬁ
BIER—REERBHKERRHKSEHENBE, XE—-HAXE
BR— R BB RENZH A JHECHEPHEZRERPNE S
AT I i RS FIRS A LB 20, B R AT R IR WA 22 K, R4l
HE— AT BB 5 # BN 89 3 8 500 o H A B A9 5 b 35 i R AR
(FINRIEHEGE) . BATEBREATLATIT BB ARG, kI HRX
— P8 R A T3 BRI

30 S AR BB B AR, A X k5 AR R AT SE A SRR R
PRER R RATE AR R B REHEE, Lo ®RI1E 2/
AR REBATINM =4, X eI R HBEL LAY IMELRE, B
S B — L2 B AR SCBL , IE R [R] AR A 3 e R i — Ty T SCRE B IR, 59
—FEXZRERMNE O, HEEX=1HHFREHABNRER
TR —FL A RUERNEE BRI EREC gt i LR
PR ERR BARCHE R P EE, FHit, RERBFRE R

(1) BOFHMEESRFRER—F TENANEG(EETL TR, X1
WA AR T, ERAFR T " EH - FRER"BEIEL MR~ FHAWBRE
BRE AR EE AR, FEKE, 28 5 (affic laws) F1 35 b1 37 3% 7= #y 2 a LA
R, FBESERIRE. [ RFE P E (law) H13E 5 (rule) #9318 & KA.
BiE]
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B, B—F b B8 R LI 5t R 40 R 7 O 2 5 0% — R R
R EA S G- Na B RO, AT RU—-FEE RN R
.

MR EATZ LR R e B, ER VA KRBT LR R
TR RN ERGE . — Pl 2 4 ] 5 1R HLH A
AT . BRATUEA R P 19 B 52 ThE X R] 4% 4 3 80 RE A5 AR T I
R BREMA] AT LA R, RS IR S, — Pk
HARRX M RAA AR AT, FES K, — Y B K B AR A
AREHRE o RETHEBEFHIE, SR AREABER, FERIRE
WL M T U N T R AR I T AR A i 7 =L A
HB R T £ FFE, BERNENMMBEERD, T8
LA B st B i £, AT AR — REE SRR — BB R T X T A
KRAKER AR

BT RS RIIEIE  BRRMNA BB MG T, BER
R BHEERBENHELIBPHRE, BA TRFE: CELHE
AL FE— AL MG, 28 K, AR E L HURWHES
EEARGRGE, @8- PWEE, RN EAEN RN, EhakE
e, XLEAZHRMEFIL BB rRATAZAXNME, HXR
—MERE ML, BB T XEREMN S - RHE, RIKEE
EHEEESTHROTNEN R TR 4, B8 RN SBERE LR R
AR AL AR RE R AL R B A W R, AR T I, Thi Hid 2
AR A S S L R T B R B AR A SR . R R S R
HAFLE, W RS R — R R PR, RER EamAT
kiR

BARA LA RBEAARMPNEE AT LRIFEEELR,E
BA KRB WAHNERZNILAFEALN . ELER—DRTREHN
B, ML B AR, I SOF R AR A . (HRERIEXILXH
WIRE MBS, GAEART—H WEERWMKFER. RINHEHFER
BT, MABRECAZETHHREEEI L. RITRALFER G, W
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RERZFITRBRIT LAES . MERSS FFHRES =+, ],
B2 M R B LT B AT SR BB R T R T AN X S T SR A, UL
FRATNEHIE B DA SBAEN, P72 X 2 H 6 FH RS tn
R BRBRIEFERBEH RN, N"F L HREX LR
B XA BRI R LU x s ik R LR, R FEPHRE, A
Z LV G971 LR R e

v R B R RR S C T A6 4 X A I ik (B I AR H AT
BT T MR AR R R AR LB X — R L) AR, RAG A
B E . B BRI BB s & LR, AR E BME T
MAME, 2—MREMBNEE, NMAER/LX TR FRERNS
WZHT, XN 2R FEER MR (BRI A) . B3
A2 X WA FH AT SR ENHBHLBH AN, EFLR KA
[ 7, AR, At X SR B X 4E AR R B e b B SR AR R o 3 —
FELH T AR P g KA, M RSE B 5 WA B ABITRE R
WEZZEN,MF R GEEETFHE S BARKE, MEEF. KT%
SR o QNSRS R, 3 L0 B B i B O AR B R T B A AR AR
B bR (215 K 45 IR BT & BT R4S, BRI B B RUK 7 89 AR BE
B A,

TEHEn AR E AR RGP ER N 2R e RERFS
FARE R R XA AN RIS KA R, HERERETEE
A EIERTERL(BETEHR L L) XDOERR, M E— LN

(1) % F“Second Thoughts” — X AHEEME . TR E N BEHNIFRNTIRERTEN. £
MR, EETMALARRENRA AR FRXEFTESFORER, AESAHR
s, fian, MRS B KIEH — K S 0 R A s, AT F S — %5 B bR HE LUK
KA. T AW PWEN (unobservable) LKW &, HA B —#. BI— BB AANS
— AR, M RA — RN BEEE NS EREMIENS M, R SRS iR
RUSE TR, XEiRERSEEEANARMELBRL, X—AXGIHTY - RiFEN
FENSHEL. Hr—EE5E—PERTERMAIEE KM, XA S0EH 0T LAE o B8 i A X
— SR AAGE PR . SR, %5 B T ], ) 3 e S A G I U 5 B R T T A AT A
LT,
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W . ST E IR A E R — M, B R R ENARE. A
TRBREH MAFREN RENR EBEENMZE . W5 —I7E, Xt
FoOMTR G, 85RO E B R AR £ G0 E , T A 2 Al T R 7 A
HEo N TEERE, MAIEHR AR BT, GIe RN R R RSN
B, EEARMABEKBLE, F5, TIRRAEFE L 89 5w A%
R RTEH TR AR BRAMLR, MERRIT . XRWADA
R, M ERAME T A5 BEZR WS HFEAUEHE
BAIIGRERMBEFTRRNLR

R YEG R R A By

RS A A i B — 7 AR T SR, B R X R A E A
WREAARSEE LT ERER ORI EERGTRL) EET
TR+ o TR RN HER S 0 507 R 1 3R 2 LR A 1
R 45 5 B X7 R R 0 S 0 S R T o SR, b1 A A7) P AT
30 S ML R 4 AR L 24 ST LA S B 1 SR, B e 0 SR A
VAR DU I3 B 7 SR — BE | M T 007 5 ) 0 738 R T 38 4 o S
KoL H, HAE R, — AN B T 5 A BIE MR , B T B8
AU MR TS o ToMe ) £ 3, B — IR AL FUR 8 5, L T 7
75, R MR T R IS HE R A S S, AT
58 AR TR T BB 59 20 . RTS8 44 M B 1 S U
A TE 3 08 5 3R 7 26 T BIE YE R (O B8 B R RE VR A 4 O 3
B 5 AT, B9 0 6 88 540 42098 A A A R = 08 9 3 5 5 B A B9
BB T AR A0 R R, 5 b i LR A K B 7 O R Y
TR HB I MR A S B,

(1) THIHE A" Rellections” — SCHSE 5.6 19 EIEAHIER,
(2) W Mind and Cosmos ; Essays in Comtemporary Science and Philosophy — 15, LA & Growth
of Knowledge — -F "t Stephen Toulmin i 3.
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HEkE ERIHEAMIBR . RTKEENN, RSN A,
FERFEE P RO AARAN . XTHEIBEFENINE, AT G848 & R
SERIAHFEAT2LXUNER. FHEPATRMEEMNE I A
SLEHE K WMRIUT XTS5 7B, 7 72 FEJa (K9 Bk A 1] 3 1 22
PR BFLOAE-SIRE, EXLBNERE, 88 -FT2KAH
CRTHR,FRTHEELNGIAM, M—ENE, et T2, A
T 58 36f 75 B4 0 B B 6 AR (R 1 o HUA TE U5 2 B % 6 A2 Je Xy AL 0 A5
AN TR ot 2R g 0N T O AT AR B B A R B R AR D U B 9 SR R
WA SRR R AR FE IR T T £, XMAHERK
THISR AT, B 6 B T R0 UL Rl B B AT e e e

A FAT B BE M S A R E A TEAE T LU R 4 i 24
LR REOR A X Ly Xof BLASR IR R R R EME . ERZERA
HORE T LR At AR T REE 25l F BTS2, B
B ARMES S, ERTR A ERATH R, XA A9 B dy A AR R R AR
H, D3 T e A AR e BTN NSRRI Dy s o flan, an
PN AT HE R 30 B AR XA SR A L 2 b, AR T I R I — B
{EL X 76 2501 B A X B B At A A e 9 () b i AL S ] 5
BERE BB ARAR Y. AHEEATEREENPHEMWARSE, A
778 X IE 0 IO JT R B8 6 P AR v B A R A R R R RE I R S AR
Fo EXADEX L, MUBABRE KRBT ZIERE, AR ERT
MG, BTHMZURKEAR XA RBEOEN, AMTEFEFBLE
B AAUD R RN NS P A T T AT R XN E
RFEN AMILATHRAZE—-EFENANES DL RILFRAKEKT
EEMREERMAEEMANT X, ERXMITARIET X —BAR K
ZHEBARER L —HRE TR,

X R EUR, BEEREL T - MERZEE, AL
AR i 7 BN ] — 1§ T , 0 L8 R R R IR R 238 T SR AR
(6] b 7 =B SR o X R U, T 4 3 B 9 A O A5 24 1
KR MBI1E2RABRMIRE? EAR R KRBT T, BE

199
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200

X 33 A [5)  A— S0 A B R 2, A b A R — B B K R IR )
RER, EE2L B2 BEA FTREA,

HABLE BT, R BT SR U 5T X G A0E K 3 L IR (AR 4814
LAGr2RMIBE D X FRE ISR B TG T KB FEBRM" —HKN T
SCRARTEAR GG A 23 2K It , JE R (8128 A XA AT & AL X A 1R
B, TREMEGHZLTEZ - R EIMHUXLRLET .
HEHTR R8N R, FEE )G BRI IR0+, 5 H A AR
oL, B HFaR LG MM A KR FHER ; i F w2
BT LA S LA G 9 B R vk R R ERRIAT Bz 3h s B0 /R B A X B B AR
K AEMBEREY . T 7EHER LS KI5 5 R 28 80 245
AF 2, XK A FRE R AR E TR AT, — MRS K
B BERENNEAMELXAMENERELH —Br. LEBEMER
YIRFEH BT R, FE— DR AR PR e (RR R HIE A 2 Y A0 AL S
FEMpmGED,E TR E RN, XeEAR Iy R R &%
MeEdEReh . B, XM EHT MR AN, Z2AFREB S HAPA
fEit 220k BARSE A RE R UL B IO, AR R B AT X R A 9 0 3
AR, G A AR ERE ., XL RAEFEEMITHN
AR RIS R B R HREENSRE, IR TIRLEX HILE#F
EXERMAZEHE.

R (0] R0 B AR S B A A B R AR Ok, FOR AR UL RIE 1
B, B A BB fA7 B 3t el AL RE 5 TR AT ) R 33 9 R SR i, IR O I 1]
BRI NEMNEEH AT NP ERFRN . S3T0 4B
0,2 5EARUL R T R E 70, R TR (8 IR
B BCATR B AZRYRKEE) ) XA BT AT BE VR IE X
PR RS, B B U A 3L R B R i, SCREXT DU I B B
ZRAERAER SR B, XA EIE B — 3o, Z e LR X
FEHIEEZ BN FAERN,.

A, 25 B AT B B B A BT RS .t B 3R 45 )
B R, B EREBE N, A2 AR 5%

&
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J¥ (program) . A , M4 & 5 G BR T R/NMEAR B Z Ay — e Hh,
EZEMES RO % FEILTHE, B f3ta — 08 BT &
MR N—Besh o HE5R AT H W AR S Ko BE M HFMES .
WA W2 IR Z AL TR RE R HF 2 143 IR R BY AR 74 .
R, TR EBETTRARA T, WA RS HRA, EARMERK
AT BT R AIR e J7 3 o Bhw KAR A XX S50 75 A H U1 A9 A,
RAFAENT, BRAETEFE AR AR, S8 2 8,

&0 5 2, G WL, B 5 F Py R, B R R B A 1E A
Rl 5 LR R R EE BT LEMED ) M E AR R
[F) R 36 (9 22 5 R BT 0, o S i 26 R B 2 7 & b [l A oA £
ZETCTR) A (ELAE AT 8] 9 338 P R0 R RO A9 AR S B0 IR R ) (R
8 RS Rl PR X A R D AT LA IR R ) o R B S A TR R Y 5 il A
GG AT — 2B R REAE B TIEA & B R L ECL Tt — 2 E e b
IR, BN& T ER SR E LB, YT T -l m™ A
R f9 i 5 SR B RS ML B 2 WA A S A HRMITREA
ERETHERNRERMEEREOER NS -KRel N
ERFHOVHATANBEE . B—T8ES TEXNTTIERRHER
FHACHES ., FNGEEME CIIES MR E AR EIs st A
X IE R S AR 185 S I AR 2 SR N BT A8 L IO 19 5

BEAR NS ix Fh 80 T AE  BEGE B B R R WS 5 R 4t e b
22 36 B e WS I U0 A AN ke 5, A8 A B R A N B R R R A
NTH o AR B —E B, MERMES T , A —EfFZ L
HEZ WA ESEL, XMAEREARK, KK —4 8 E X7

(1) *TEWROKZEALFFLMEE FW W V. 0. Quine, Word and Object
( Cambridge, Mass. , and New York, 1960) )55 — ;M &, {H 2 Quine {LF 8@ W M
M [0 A £ Tl A BB B Ut B O B B 4 S O R T R AR B L RE R AR 8
BIFiEST AR . AFX—54,%EW E. A. Nida, “Linguistics and Ethnology in Transla-
tion Problems” ,in Del Hymes (eds. ), Language and Culture in Society (New York, 1964 ), pp.
90-97.
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202

203

TN RLsE AP

A, BRI A (8 At AR 15 3 U (Y W SE A, B Tt 1 P
ZUBAAt B B A . A B X R B T B R K T A AE R
B BRVERD, R — B2 R 51 BT A FT B 5 A R A R LR GR , X 5
— PR R A B A AR . (R ME S R E W A — T iR = A —
B BRI SE AR, B R A BE AR E AR LLAE R 5 X 5 Mg i35
AR HR AR T B S HIEILR B . MERFT M AIEL T —
Brinf [a] 348 22 B A RO, fE LA X AP 77 AR X0 AT R BT RE AR &
%o XS ARYL, UK LERRA SR IEEN . IS - BAH
TS o 37 L Y SR R B AR Y (R B T s B AT T 2
2 IR BT o WIR A&l 9 N R B 25 5 A 53X b b, Y
AT Vid B PARAE — B PR B0 4 R TR T RUR I

SR 38 AR 4L L A P A AT B8 A AR ] 07 3K iz F B 3E R B3
I, FFIERENE R, EOTEM LM MR R Z AT R, BB N
AL WA X MRS ARB T A B RF R —EE 28
g WAL REA B . REMN RN EHZITKNE &1
A (R — A0 2 ke F LR HESR B 43R 5 A AT U R 7 — Bl ol
17) BV £ H AT 50 MR 4% LU — Fb 3L R 4R35 5 B3R T 55—
1M L , I 33 o R R AT, &% A SR R A o B B A RE T R U0 K 0 R A
B, — > LUHG & ok A9 BROR , 04T RE 8 A A X S AR R I — A
o MR BRXREIIMA RN, FARIERERR X T . MR ZHAK
Ui, B R — & A P Bk (threatening) 153 12, E 2 £ AR T % M
¥o TEEMEOT, BORIE G E AT LA B Ay, T B3 (LT HE U AL 52 18
R0 SIS TR (8] B - AT 6 ATANT $T . AR T, BEE IR TE B B A R R
R EGE & BB AL %, 20 Bk 5 L RE TS B B o [ R A e IR L2 43
Al Y E R AN

XS, A LEZMET X P CABNEERE -4
T HEREREET . - THRHM A URFENACHIES IF
ARMERNECRBEIS T F W AR, B E 0 AUk H X
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A B ot L 5 IR 7 2, 64 LA R B TR , TR A
SR DL RS T 2 B R T L o SATH RS R e 1 00, R
BB MG IR E 00, R M (AT 5 AP I Ty, 78R 2%
ST ER R IR B — B E R DR O 2 A A R ok
ELETEARAIES B, R X AP, RSO A48
IR T ET 12 A, % 30 F 2 558 3% A Fr 0L AT R, 20 T
Ttk B 2 AL T R AR R 36 76 T 48 26 K SR b R {1 e, M I
BT T 2B, EL R R 1 AT 2 SR 0 % S A ) R
S, A T LA AN BRI  (E X B AR A A 7E S A %
S A M2 7 LA REAERR LA 6 2 0 S0 B UL B A AR A o i T
27 1 T 33 M A A B T AR I T L PR Sk Bk 2 3 4t R 10 A e R R
S 3o R T 5 0 S8 48 5 3418 ( constellation of mental sets)

BRL i, T b 2 A S8 B OO 0 2230 A T A 26 e AR K
Lo PATHEHEMIF TR L SRAE T BSERBOAL , DA 2 54 T R A
R o T B PR AT DU UER R 2 1 PR A A PR AT, 3% — 3 AR
TR T T , B0 2 T 5% 1 VA A R o (L 5 B S80 p 0 BH%
AR B N T IR A5 (AT 28, 30 011 T3 40 M 1 30
AR,

N A G A XS

BRI A AR E - S AR E BB R L AR
RAHH MG AN EXWOR, BHEEABRE —ERERT.
Xt TRIERBOEE R T XM R E S ARERKSCRE
GRAFRES ORI FRE SRR WRE HF W KT R, &
TR R X B R  SCRFAS TR BEIE B B A4 AT BE AR R X 1o XA AL

[ 1) Shapere, “Structure of Scientific Revolution” , #l Growth of Knowledge — 3 # Popper
BB
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G ii B s0fe R HR JE b R A X E

ERE R A B b X RS 3 S0 I 3R R AR X I SCHY i BB
WEMEAE RN HERE, ELNTREZ AR E XA,
AL 5 LB BB E R BT & AR RE 1 RR
el ik, B BAR MR E o BAAMENTTE MO R B BT RS A
L3k B AT A B0 A 5 T LA L A (B B R i 3 — A B
PR B R AR 0 i 53 AU, T 3 S L A b R, AT SR AR A ol E TE B A 8 7
T B AR AR B R BE 1o A BE T AL A O (1 — % 7E N
FURARBEAB . WA X —RERA 72N A E WAl fE R
WA MW, BED, AT U E AR RENT R, SBA
AX AL RKRBT AR EERRO AR, LAHE, BT ET
R DL AR, &AL T 4R

AR —REAR, RNRESTTARAREER R A HILFER (6
WERTEMNTZ)MARE, ~FABWN TEEMA KRR, W@ L
BRAYTH [k T R — R ARG RXRANE R, HEEMPHA
R R ERE, Mo R R L0 B A L 1, SRS 8 — B T AR MERI B B,
LA — I J6 B 4 150 B9 L2 35 6 X R BE IX 2 iy R E i T 6 R4S 2 OR
B AR, XN Y AR, PR ANA TS MR, R
) 2 R B R A 5 R A (R B V-, R A9 1 BE 5 M DR AN ) b 288 T 2 Y
BE. Gfad EmEE. SEARZ0HETESRRMEERE T
MEZNR X —-HNAALE/D. BRERFRESRRITBTK
AR HBEME X E R — W LIS R SR, AR
MR BB AR EAL A, B— DR EEe AT E A, 5
B BS A — W B RN AR R (9 B A BRSE b, BOHSERT A IS R B
EHRMEEEN . XD EXWT  EERERNEL L,
HRE— BB &E’Jﬁﬂi{*ﬁﬂ%‘

SRT, STER AR M — AP BT M MM LS, XA L
BRAO—AEAER, @ - DREERZ T UBOA R e METE R
4, AR A B R B R 07 R — A TR, B OB AR
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MOTARE R A RFREM . AN B U ALK R a4k
RMEESEHEEEE, BR AXMBHFEIENFERE -1 HIE
Rk RILA 2 PR TS, T 48 XA EIg A 38, Bl XA BB A
HRADRLE, 58RF T ELERILHRTEZ M RGRIE,

HERHATATUREXTEATHAEBHNAE"HE, 2
R AAT . BOAANFEM L THEM T ARERZG  HLLHE
AL XA MR AKR S EW AR PR LEL" MY Z
MG XME, AEERERIEN EREBLIN . 550 N8
PR B RRZ A UAASE, flmn, AN E® T
B WG TR 2%, M N8 280 748 h
Fo BREEECNMAEHETEALAEKEEEN—-FIrm. M
B, GEFREERTH(BRARNATE), ZESFET XHEXIES5 T
BLEZEMRHEREEE  BERTXESSHPHSNELEREE. B
SRR R A 3L G 3R Sy HE X T SCRYF5 BOR AT LB Y, X R DR TR
BREHBRW . Rk, MREX AR £, MEE AN LA
X E AR B WA R AR BN K T4,

t  BERAEME

RGBS — T XA BRI R LA SR, 5 — R 2t
TR, SR AR, MR A X MM A R . BARENIB S WA
TR TER, B A MR HREMNHRET, S EUERRED
il H A [ 2

A SRR R Z R T R s M 0], X R
HHR R RATLAEBREREE U HEM A A RX AMEN” WL E
MR ERBLER AL AM. ALEMITEENARIEE T HRSARE
ZEMPRE,EFT - MNERCANG FEHE. TR AERKRE I
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R (1)

Lhr B, XA HEME RO BRRER A EEE BN EE T, &
RMNBEEXELERAFLERFED, MEENHRERATEX
8P IR RRTAAERBIEEF ELEMARELAK, B
REFEBROILGNX —-FURBN W, THRED TRAESF T ¥
MEAMES . ARRIAT DX TREAE WSS, fUE A
MRHEE R XA IR TR 5N T AT i 3 b A2 2 1T R R
BT o r o AR BT HE . BRER — & WM EIRE N E
B, 5040 O B E R AN R AR R T A IE MR E . B
AR, ERFX N HB I —H R B FRFL bR A M
WHT UL AT AL S BT 3 B 7 KB, AT T8 7 22 B R T ARIE A
AT HR R T T 8 AP E H SR B o TE B Ry R 0 4 3R 48R 4 . B M 1 L
W, BT X — B (B4R ; T B AL R TR A M A
R, XL AR TR

AKX AISUE M AR AR BB, HATFITRMR AW EE
R ERWFKENWERF R, BEERHEHROEET, KL
RMENR B RX NG, FL a2 RARNETANBZRRENE
ATE, EXREICSABE BB, T IR XA B 7 gk 5k
EEXFER . B ORIEIR AR RS R,

X FABHEE—F RN, W ESHBHRFI—F, —2A
PR, FEHARFEANEE W T A2 HANE, TR E ] & %A
PREERATUNMATHZ RN, RTHANVEER, BA
REMEMAT Y IRX — L H 2 RAM A BRI AR E R,
TE—RERRRE b A AT H ST B 24 I R SR 22 AU T — AN S AR 1
FENA —ERMENEEIRENEE, &S MG EER
BB RET G, SIWE, A BRR SLRAT Z N . HEH

(1) FrEHFHH—4, 0 Growth of Knowledge — 511 P. K. Feyerabend (¥ X,
(2] Stanley Cavell, Must We Mean What We Say ? (New York, 1969) , chap. i.
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AL, O 2 SRS B AL SR, XEER FARER.E
ARERK BOR KR EF ALV 2 HMNLTE S WD L f 5, Pt AR A
77 R R R A AT E R o UKV | 11 B 2 i 54 25 T 1) 35 ¢ ]
Wik B, RABAIMIARHE T 2 — o MR BOX B A T A
B EE R BRICEN N ABIM 22X —d £ 2R UA
T A R . T AR, AR A STk B AR — D Ak
SRR, — X o BN, FORE AR B U0 £ 1 BE B AR L AR
T AS 2 LARF2 1 il G By XA R I e R VR O3, AR b — L8 BT 48 XUAS
BRI ™ 2 R T R L

A, AP RATER L 35 —FR S P L EETH , ERARE
HERE. BABZN R ROV LA % B 48 09 2 55 A H Ath S
MAER, CEAWHERAR, flm, ddeE2 e leRE TR A2
JG s LA—Ff AR U T R H & 0 05 Sk 25 X AN R UL R A I, A it
PRGN 4. ABRERZ — MEZEXENES,IHEHTH
BEAl.

4, 37 1848 A 5 B2 2 8 19 - 7R R B UV IN B o B (FRBLAE
REZULAR D) SR BRI o 2 IF RS T R R SR
AT i 38 S b, B AN s Bk e [R] A T A g 4 3 O AR R o 3 D R X
SRR R B . B AR B S R IR IR o, AR AR DU i O B AR A
RAL AL AR P R EBR BTSN R G, A BE X 1 /2
AL, o — A B A LR AR IO A  HENT S HEE
K , A J A Ak 2 5 gl IX 91 T A 31 (9 B AR SR

RTA XL 2R, EEFZARFT T, XREiCUE
AR SR L R ARG H BT BTk, BA LR UM T E , e pl
5 JH At 1 558 0 A 7 ] A B BU BT R I TR R A AR, — R B (B
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Aristarchus PR H1E % 75—76
Aristotle WWE - 15, 69;
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paradigm-induced changes in scientific perception JER G| X MBI F M
w4 115—117
Atwood’s machine FFF{RAEHL 27, 31
average speed FIJHEE 124
Avogadro’s number PR {E D ¥4 28

B

Bacon, Francis IE#3,30 2 P8 xiii, xxv, xxxv, 16, 18, 28, 37, 169
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