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Journal of Human Genetics 57, 216-218 (March 2012) | doi:10.1038/jhg.2011.147

Present Y chromosomes reveal the ancestry of Emperor CAO Cao of
1800 years ago

Chuanchao Wang, Shi Yan, Zheng Hou, Wenqing Fu, Momiao Xiong, Sheng Han (L7, 1595 , Li
Jin and Hui Li (ZF#, QAL

Emperor CAO Cao (155AD—220AD) is one of the most famous persons in Chinese history that had changed
the history of East Asia. He claimed to be a descendant of Marquis CAO Can and therefore was of aristocratic
ancestry. However, this claim has been suspected for around 1800 years. Here, we collected some present
clans with full records of 70100 generations claimed to be descendants of CAO Cao or CAO Can, and
validated them by comparing their Y chromosomes. Haplotype 02-M268 is the only one that is enriched
significantly in the Emperor’s claimed descendant clans (P=9.323 X 10°®, odds ratio=12.72) and, therefore, is
most likely to be that of the Emperor. Moreover, our analysis showed that the Y chromosome haplotype of
the Emperor is different from that of the Marquis (Haplotype 03-002611). Therefore, Emperor CAO Cao’s
claim was not supported by genetic evidence. This study offers a successful showcase of the utility of genetics
in studying the ancient history.
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) “H5RIMANREE T X AR (knowledge as distinguished
from ignorance of misunderstanding) TiH/E 14 tHLRRE M, H4JL%
UL BRI T

% T HAWE TG, BAVHIE T RZHIXATAE 14 T 158 ——FH2E 1)
FE—IRE X : BFERE “BioL” BAR, BRI R AR, IR BT A AT
AR, M)

BTIE SRR, RIRE T EAER “REHE” BT, BT RIRH
(), 1854 4F; “FRIZEZK” XTI 1834 4F; R KL 150 ZEZATHE
B, J? EERXAE.

1Bzzikﬂlﬁdnzu%$+aLﬁ§>4 SR ? WA SRR S —Ik, 14 L,
A H K.
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Science XA FHIH - KE X

It Is now often claimed that one tangible indication of the belated
=~ | birth of modern science was the appearance of a new vocabulary. As one

Wrestling. " historian put it,“Our present use of the word ‘science’ was first coined in
Nature the nineteenth century and, strictly speaking, there was no such thing as
‘science’ in our sense in the early modern period.™|This claim draws sup-
port from the| Oxford English Dictionary, according to which the dominant

2 ) sense of the term In modern use—branches of study that relate to the
—— phenomena of the material universe and their laws, and which exclude
201 reference to the theological and metaphysical—dates from April l%?.,ﬂ
also significant that the now-familiar term “sclentist” was used for the first

2 Introduction

IEISEG SR oKda A “BATHATAR Flee TR
LA BNEHRI. MR, EBRT B, R B FA 12400
B R XMARAR.

FHEAIIEE ZIRE L AAFIIE,  HARMmIRENIE -

LEZH, HABRELTIXAR: (Wrestling with Nature) (5 KHEHRH
SR, 2011 FHR (BA) » XA i T Al (BA) —
PRIEANEE, AR R ?

FBRUEUL: IR AP SRS, BATH AT AR (80
T AR 19 MAFEE (coined) HIRAY: F™HKUL, HATRHSZIZA T
i, IR B R BA . 7

BER: BATAZWRER TR T RIRIARN —— IR BA RN AR
. RXE—EERER TR T AR, HENERS B —#,
] RETRA—F

AR S R R,
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Werestling with Nature, p 2

This claim draws support from the
Oxford English Dictionary, according
to which the dominant sense of the

term [science] in modern use—
The OXEOI‘d branches of study that relate to the
Enghsh phenomena of the material universe
an their laws, and which exclude
reference to the theological and
metaphysical—dates from April
1867.

Dictionary

EABLEZ R (At )
HISCRE. MR ATH, (BRy
) XA (BRSO F M ERBACH
20 volumes, 4-volume Supplements, 600,000 words, ‘{i;__ u#ﬁ’lﬁ T‘[h meylh g{ﬂ‘l 1‘[]9%

3.5 million quotations, over 1,000 years of English }tﬂ! ﬁ: yﬂx{[% ’ )]}Eﬁl’f‘ ';'2 *u ﬂ'ﬁ 1}
EEER B H R E AN & (5
A BEFFHH—_E#ZE 1867
F4H .

E ARG X E (BALE) o B ¢ (R XAUEEZE
(B LR M\EAFH, B XA (G0 FHE
MBI E——DI 8 B R A e e A ot 5, FRIB A A 1
2R BRSNS R (AR BFRAIH ——n A& 1867 £ 4
H.”

XE AR AERE, 2RE, BEE. LT “Hil” B¥XTEHE 8K
WA REP s, Eul 7 =8 1 BHEREF AT RE V)R T8 I S ANHE G
EF. 2. Bl RE R R IR MM L5 EHERRE L. 3. Bl 7
PR FVERE T 1867 4 4 H .

RA SRR LR LK, RTREE (RTS8 IGE Lo

PRUCH (REgeiB gt ) 2— AP, 2&20 ZAK10: 2061, M4k
Supplements #h78. BINA £ /b %2 /b Bk,
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—RAFBEAR, 20 %, Kot, WArRRBIITN. 2%, UREER
R FIEE A, T2 —BRREEROESE, LIRSS EES
W, EhRBEEE, SEXEAE. REEMIEG, RAME. RiEE]
DAER B, (T84, IRelal RS . 20 45, IRELE R ER A4
TIRE S o

I o RAET IR RIR, BUEXT R A7 1 ERNOR——8— K
NIFE, R UAYB T LSRR S B O R I —— XA IR 2, JF
HACPPZRTETG AR 1 L. XA 1867 4 4 HHIEX. 4 A,
BIERRHEAIE T, 1867 4.

—RAAFIE, PO AT (5, BRONRA (BXE) 4
THAEREREAA, Bk

S FRERTOERSR R LK, RA—ARFHRBURLEH, B XA 48
FM——FFERZIXA, ERIBA Merriam-Webster FHAAE .,
7410 Bk, AEE (5 .

WA, EH LKA R, SR AMAKIERS (1867 ) HIEE —IKE
XWE? AT EH YRR,
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Keywords, p 278

We can find by 1867 the significantly
confident, yet also significantly conscious,
statement: “we shall...use the word ‘science’
in the sense which Englishmen so commonly
give to it...as expressing physical and
experimental science, to the exclusion of
theological and metaphysical.” The particular
exclusion was the climax of a decisive
argument, but the specialization excluded
under that cover, many other areas of

R.AYMONb WILLIAMS knowledge and learning.

AT LR BX AN BT 18674, #H12
HAE. HSHERIRKRR: “HRITELL
Fl —FREIPLAE [ FIE
i B2, SR K5 e (KA 2 —
PR B . 7 XA HERR A —
FE s e R, (BRI, XA
(1976) 1983 JERRE R E X, MBS HAh
ST [0 AR 5 24 3] IR HEBR EEAb

Bz, H4E AR, RS, HEEEE. XAPRMEE, 10 Kk
E&. MAXAT: (Keywords) CGREEF) (EA) , HARELNIA R
A 2011 4EF5 (Wrestling with Nature) H.. ZEIE? 1976 FC&H
T o IXAN 1983 AR R

Keywords XA IR L, ‘Bt Y T 100 ZATECFHIR I FE K, H
BHRHFIXANF . REWREIFERT science XNFMIX—T (KAL)

Bl “RATATDFREX AT 1867 4, MAUHEE. MEAFERNME
B CBATKLL P —PREAEA L EMENET L%, S FYHR
5 SRR R —— M A L@ W . T XA R —E AR E TR
EI W, EFER, ZXANEREE R RE X TREVE 2 AR SR
WG B HRAES . 7

HER AR, ML ot B R L MR
—ilARE L
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“BEREE” B2 NMREARRK. “WE” nREHEE
science XANFMIE X, M 14 AN CGE—) & XWE. 2E? £3|
fEm A B 2. X AR E TN, EfEmEEHE k. RE—TF
FEESCRRIXA PR 8 R BlFEEmE (B By, 2EAE
BH LA oRERATM ARV, BI¥ECREZE, HFRERE (HBHEE) Lk
W WIAFAE St n] BEAE IR

CONEVF 2 HAR SR R 522 S IR HERR A A7 XA, “HAh” §R
MU= AE (meditation) FIfM Coracle) Z5EHLAY )R 517772
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Science XA FMFHKE XL
science = %

B (14 ibzd)

FRE2AE R R, AR BRIR, R T AT

UK (1867, RRICIHALISIG 8 )

FRE2 A0 H SRR AR A (50 RS AT, A S i/
HE RS R

Fl5 = HA Y - & ERAT g (- FAARE

FlegR g E AT 18674, A EIRICIEA RS
HIBEIL, SoREENES

IAE/NGE— . Science XANFIETEE &2 L IK .

BE 14 . A Science XAFIRHEABMI AN A AL
2 R ER, ERRAUR. XRA 100 MEE “EEK7, 80 L AN
RERXFET I, ROMERR S, AFEIEER. el RIESE—RE X,
Science RBUBAIFIR, HFAlZHEHIFIR, WA, WHGE.
P XA IR R TIUAE TR AL, X ?

AR A 1 58 2R SRR S i — Ik “RRE R RE AP IEANR
W) RGE W TE, MASI L/ B8R EE. 7

RAERAARBIE? MENAANNE, RICARTAREENS LW
BRI FrL, MRIXA 1867 FHE L, FHEEH 4 T e Rt B2
B,
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FESEH B SR A B, HMATHRER (nature) XATH, EAH
FEANKH, B 2 (FE) BEH——mguL e KR EH.

HLENA mRfE, DONYRR S 532 (Roman Christianity) B2
EREBH. A2, BIAEBHRBMESHWIERL 72 I H%
(Protestantism) , & 16 HLYINT GEBEH SR HBKM. A THE,
—NBAEIHRE BB ZN (F ) KEH (Catholicism) , BEHIR

o

o EREHEE, AEHIH, NREEHDRAS PN MBI, &
IIARR Ll W, BRSOk, W2, RSN EE 5
L, ARk R i, AHMSEER. Brel, NRIRFRE, BRAKEARS
HeshRA—FEm. Frel, ARSI RE B RE S m, FovA
AR RN (G RGM. JE— T EURRK T AR ST BAER
B,

EE, R, FARGR AR MREER,

HE T, HA—AWRUE, ZPREAREZRE L, HiRsE AT 1867 4
BHHEIE ARG IO S R HR .

F—JiH, 1867 HRIE/R LMW (Theory of Evolution, #ifbit
R 2J5 8 . B/RCHEMIR R JG, A SLRIY A N2 —
—REMATE, AR EXHE TR el /R CHELR, A
1867 fF 8 BN Z B A .. WA, F2/0Em? TEMT—TF.

Rerf 00 BPHHLAeeen

M KA —R, uhifk.

e 20 UL 14 HEATEANERLEE science IRANAM 2 [RAABAN 52 S
ZIE A BUBIE ?

W& FORA L ?

A 2. 14 AR
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M WRE? fREIEE Oxford FHl., (AKZE)

A2 4F, Y. (50

Mg WRAREE Oxford P, REEEFR — Do T8, JRERE|—Lky
4L AR . BRABILAITE 100 A EHEG IS, (HEL4NAE 14
a2 BIEtseA BOE R E 1. A JEE, A 14 tHad 2 gl ee o = vHi
Ha1E? B2 GEE NAS 2 AETAS = BAE TR AN 2 AN ARIXAS 0] 1 HiE
o M, mfthE . IRAEMGER, TAANEMGER. KE BT E,
T AAERE S, HEBAEMAGERED. MECKESRAFE D, RE
PERARELLIREEE — M. () WAEEM (KRE) , EHAESE.
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A2 F/HE ZKEX?

ATCHIeHEE  HAHS

® 18004FTTfE, SEE RS, H
PREIE D, £RARE RS, B
T — KA LA R 58 9 ER M 2
o, AR ACH LA,
William Whewell F-18404F

BTN scientist
CRHE5O |

1834

° 18674, HARWHEL LK
Kihn, AR A S, %E
e AT NZBRIX I FHFRA science (
o o Bl o SR R T —ANH i,
L] | R4 science — Bk
{_L_A_J I | I FEHEX B wE D

ki L o i

4f, WARHEREAN TR ASEE ZUGE XWR? 1867 FlH A IR A
E X We?

BEE LA Tk EA KT 1700 A58, MR 1800 FAAHFH. —M#K
NEAEE, #ife 1800 FERif5, 200 4EFT, FLE K, HEIXIG LS
ARAWY HE? BARYHH, BADREMATEH, BAGIHRKZEA M 3000
NAEF] 3 HAIAKR, BRKIBELRF - DMRENRE. B4, THEE
E AR AR R B, wies B — R AR 70N . TR K
AL

XAFEARHN, AR, MAERXETR, RRUEA
B — Kftk, A2 LA, 22— Ktk Frbl, BEE — ik, A—
BN, BrpgBRk. BTk, AABEBHAT 1834 4] 7 — M HA: RHEERK
(Scientist) o
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NP — 87, &R B DHrrnil, SRR
MBS BIARTE, 5 REZAH 7 TR ? X2

ZJa, ERERREATAT 33 F5, 1867 4, RAET MHEENHE. 2
i, AJcHl 6 A, Miel T —SRER—RE 2R, B
T, RUFTE RS B TR T AR, AT R A
— TR, SR, WA R, B At ERA, ST
T—MKRET (BEL) .

B7o14 M, fERE, XANKE TSN =D/ E T (BE
O, A TR, U =R (1) XA
TRLIR FE K, XN BE (B35 BLIIHAANN, A
REAERRNEE, REN—E2. XRS5,

N AZTINE? BRIAANRU T, fERE, BEHRTEEN, AR
WRE, B AEHERT SN 73 0 TR AR, B — S B A AT ST B -

ML WREL, JrohaECr 5T, —Mtjikt. FLh, £
I FR) S8 [ R R R, o 2 A2 =AM T e H o EE 21

&,  CHILD H=EAABERMTEREEN, BEAMTREARSE. 5A
ARIIBEIT, BAE BHE B

LN, MBI EwESE U, RREZR, =457 B&HGiH0
fE4L, #WAEMKSRE (BETHEBEOHD) o Fril, =407 EA
R LRI, HMTAANEE, TELRE=ASTRERES.
FEMEEBE R, LR E (BIATHED .

fE P B, XEA b (BAETELRA4GEs) , XiaH
b (B NGB GRS .
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EE RIS b (BE TGN , Bl —
WA LA R TAR AR - TR, KPRAE R
IR R, - R EE RS, GRS (FARENRED [
David Lindberg, MB7EHAHE LRI EERT GBA LD BRI,

EE: 14 AR =12AR0UE, BiF Ty Sa8REY, #RIANE
WREZRELAEN, #hEsEAMY T . T HETRA2 AR RN “8
27 E5) RERHFR, R LA, EERNEE S LR R
i L LAy, R—AMBUE —— AR BE — LR R AR —ITh
HURE LRI, RS B .

SR ST (R IMEEEELREY) 2 ¥ W,
M ‘T REFN—E#7. ©F, ANRRARE 2N —8a, EAZ
T . Hin?

7E 1867 ©F, HART2EPEA LarX i Ami, ik 7 80%. A,
AT WERIXAFHEA, FEE A B R AR R Ra L iX sy, R
NRHE (science) o

BHEL LA T —AFE, HAIXA science HFrid HZHE 14 L HBA
science |HWERLKREF E L. QFNAKISIHL, B TERN (1) ERHEER
P2 A LRy R T, N (2) science IH1A Frig IBLE
CERD BFIARRE AU SCHE, SBUg8dR T —HART, BRI AR5 AT BE
MR, FEAMERT A, (3D Un RHEMEEESR, shASEE L
ik, BUUE E2ER oy AT, SRR IR T, EANE L
AR EREARX=AEE, AF T ERBEERE ZGE S, Rl
WA 1867 £ 5E Mo

WK, FEEAHE (1867 ) SEFEAMAIHG (14 #4) HK#HZ
[Fl =AM F——science, —AER, MEBEHE T EREBHZE, #
IRHNESE T AZ PANIR R RE RRE L R, EAM U @A T .
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M 1867 FEFPAE (2019 ) A4 152 4F, HETRZMPERE, HHEA
EHRERED, MEAARGI N LR IXAETHR, FEE@EAAL, BT RK
A B ARBNAS MR It #

HETCKRKTREWAS, A ANEKIR AT, HWEM GEARGKD BRY
¥, MRS B R AN, K. XEA AT, A
A
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440 THE MATHEMATICAL PRINCIPLES [Boox IIL

heavens indifferently, with a freedom that is incompstible with the notion
of a vortex,
Bodies projected in our air suffer no resistance but from the air. With-
¥ir, s is done in Mr. Boyle's vacuum, and the resistance ceases;
i void a bit of fine down and a piece of solid gold desoend with
city. And the parity of reason must take place in the celestial
ve the earth’s atmosphere; in which spaces, where there is no
BT VUSRI ¢ their motions, all bodies will move with the greatest freedom ;
in God.” anets and comets will constantly pursue their revolutions in or-
in kind and position, according to the laws above explained; but |
ese bodies may, indeed, persevere in their orbits by the mere laws = |

“He who thinks half-heartedly

will not believe in God; but he

Transtaced by Andre Mo

- Isaac Newton

GREAT MINDS SERIES

primary planets are revolved about the sun in circles concentric
un, and with motions directed towards the same parts, and al-
i same plane. Ten moons are revolved about the earth, Jupiter

@ " and Saturn, in circles concentric with them, with the same direction of
59 John Glenn Drve CONTENTS motion, and nearly in the planes of the orbits of those planets; but it is
Amberst, NewYork 14228-2197 not to be conceived that mere mechanical causes could give birth to so

BOOK 11, OF THE MOTION OF BODIES (contd.) 18 many regular motions, since the comets range over all parts of the heavens

in very ecoentric orbita; for by that kind of motion they pass easily through
the orbs of the planets, and with great rapidity; and in their aphelions,

SECTION o the motion of bodies that are resisted i the atio
of velocil

1y ; 15 where they move the slowest, and are detained the longest, they recede to
W : motion of bodies that are resisted in the dupli- the greatest distances from each other, and thence suffer the least disturb-
e oy 1% ance from their mutual attractions. This most beautiful system of the
m of b"“‘: Mm",; b""-"":"’:‘p l’;:ﬂb planets, and comets, could only proceed from the counsel and dominion of
) b velocitie e 5 mtflhgmt and po-egfu{Bpiqﬂ Andif the fixed stars are the centres of oth-
thumb alone o s 7 fhlc'yniml,fl_ﬂu,hungfomedl‘)y the like wise counsel, must be all sub-
SWould convince "'“‘h “‘” of fhdds; and of ject to the dominion of One; especially since the light of the fixed stars is
me of God’s 1 » of the same nature with the light of the sun, and from every system light
e othn: annd resiiance bodies 1% passes into all the other systems: and lest the systems of the fixed stars
> should, by their gravity, fall on each other m: , he hath placed those
29 systems at immense distances one from another. 7
1; This governs soul of the world, but as Lord
ion he is wont to be called Lord God
BOOK 1. THE SYSTEM OF THE WORLD 3
RULES OF REASONING IN PHILOSOPHY bl
PHENOMENA, OR APPEARANCES 2
PROPOSITIONS *
‘OF THE MOTION OF THE MOON'S NODES ﬁ
GENERAL SCHOLIUM
Al “ say, m) Eternal,
= A g,

A A (JEBEY  (The Principia) , —RAASSEFN, (HEKFK
MITEX AT, XA, fhZE—iR IR EEE IR LW, EMNE RITEE,
fiin T Book III: The System of the World (E=%#4r: tHFIXA RS
), BRI E AR T k.

BEHAORE T4 : General Scholium, XN FEH =B EE &K
FIEME, BEHE, MRS —EEBREDE., mH, R —H o,
ANSEMATH R, g2 2xAaE.

FEX—TT, 440 T (EAHD , Ak L b ELER, SEENH. &
YRR R T A A . st (B B—mMARHR TS ? ik
JEe T L RWGW, FAMRE T 20 A H M. SRS 20
SRR EABN EL I S 1, 17 20 4 WA, AR IRAR AL
W TR SR = E R . A S0, S B E TR
K
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HEWE, flt—EEAE A, SRREAAS ), REMEESTM
WSl BJE T 2 EA PR ? R BATRE R _EF 2 2 24T
REITH, M INERREX AN HEE . TUER T, i, EHHF—
HAIXFEF U, ARSI T 5K, EfHFERLERN T, 7
I, ATCVARMR, Lol Red = B0 E — Ik (), BN BRI
FEIZE, WEEEGEA—RT . BRIy, EHF—Trdk, —F
THIT (5

WU ARZFETAE . AT E? B B0y 300 SERTISEE, A
W EwlE T BN TEH——EFERE. A, KM, BERE4ERI T
bRt sh, BB T AMGAES 1. AT REERLREDITH, AR
JIA S A, Mt L s T, PRI (AT
BT o B, i (B BIRMARIE LRk, & 1867 4574
A,

RASERAR, & EFREAERT L KRWRUEKRE -%FE, kAL
HHIEHRW. PR URA R ANRE) , 2R

WAESH TR, ARSI KA E R, MATE —F)E: Leave
God at the door. RMBZUW MR, EHLIR=DPAEZA, E
EATRAETTAN, ANEE B R, RSN E, RGBT
BRI A ZHE A R . XA IR N, RSB T
YRR NORINBERT, AR IRERKE 1867 R I —IK
5 Lo
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ZERETHA%E?

¢ TR TR, ATl s, FLART A
Mo AT AW TR A A R X

¢ NATERE] cevze00tE ) W AIEIEE AT R IR C
Thales), AflHRM “ FHRAKMI”  CLpE L
) R ARIZEBAY CRAATARIE I R, (20 B
. BEAN R, BIRMRUCHTIIEA R
B 2 1 o e e o

RELR © IR, EIFI300BAERTN H AT KA, 04 (EHR
YER: 1840 18674 VB ) Brplg a4y
hﬂﬁﬁﬁgﬁ? H TR, EFHBIRE RS, JHRE
W L1 S RILPSEEE , BAREULINEGE, FH S
A ETAEATGIA L (RL8) AT T RERFARBIR

i CRRR, AR

TR . 1867

FJa, FEFRR . 186THESE 3, A8y ANAR gl FJE ARl 225 (e i T
P EIB6THE S0, A AN ES FUE M5 (4

HITHERBI AT i Bl e B, APIBE R B A I RE R
UERS, A Al SR TAERESI A LA, AR BTl f 3D
ARPEZD

of. ZJaRAETHAHE?

B € 2 162 AT IR, ARyl 162 57, XFR EFH%
AR WRIRUEA, BERAATFEEL, FONEAICHT 200 £ 1R
i, TE o A I A — A N Y B oK A —— R A T o vy Hh A L (74 5 260 3 R
FORME, MRt B —NEE BN (R o e, EERE
B, RAMB|—NMFER, fi— FFEbHsk, MR L, Sl &
T BT (Burekal!) o XA, RHRFF, BIEORAEE S —DNRIFM
No At B 28 R AN k2R T e, BIIEIREH, RN E

-
E2Y

A3 NiZse.

xf,  GREIEMRD B
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1867 2 Ja, A T RHARANH IEX LG, KE EHHL, B0 L,
HIEE, BREIRE T 2600 FRT——IIER YL 2600 F i1 ——d A1)
BB (Thales) , WIREILAHAAN, EHREFICFKEE M. M. 7
PR R AT o At D0 TX 18 RO A W SR A (BRI BT £
WA TTREXS . B2 2600 4ERT, WH. RAERARIEENL, FEREMN
CGEZU0O X, UMy “fee” .

Hsg, BN AR DT AR 2 AP . e, Al IMEA R
(soul) o XEDPIATHAYLT -

PRE, KZK LWE 300 4EFT, BN, A4 B ma &N A B
Book IIT, #&%| B, WMARMHAREM BRI —M, ®HA Book III, &
b, MR, BATEN RHEDY XAPE—ABRENS, AT
W — AR R He, WRAmEEME, FHaSiRARZ, Rt
—NEAYEF M S AR RINER . thEME—1E
RE %R, MERNGE LY, MASYCNIRI MR R R, hailh
AN T it

AR NIESZ, B2 A BATE B A WE? R fl ) 2
Zx, thtt B oA, NECK EWEY . REBRIMZMTREHR, &
ITERER AR, P EB B MR, AT — AN B, ik
#, RANECHIEY .

KFHG, ©FJVHFFEAS R (1) BT =ZReERETTHES
HEIZR, —BRACUONE R 2 — MR N . HSeAE, w555
HM, LIILMAR A (2) MARANE B FF R TURR B 1) O 2 52
50, PRENEN ., SEIGH MR =R R E g, &EW, [EE
KT =PRI E, XA TAER. (3) 4B aAZ 10
, M o23/24 BREARRLEN TG, B 27 524 ESIHF KE Chair
Professor ANA, FNMAALE, AZFKMIPARMELR, il RAEMK
i1, BAMET . (4 DM, e ELe—%ER. 4
B SR RA B IEIEMERE, (BERERAEER, FAHXKE
i WA R AR SR . BUNRXFEEN: H—RIh T, SR &R
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gt, PUONENSEE 2R E. B DU BERR o o, Aty i 455 1t £
T, MSRELCAEAEH, AES, AFMESE. G 4+
R R EGE, Mt TIRZ IR LR (L) , NP EHibake
£ 2060 SEBIKIXANE « L HFERAT S FEMIT AT . X H I TAE
AFR, BONEP R L, HEREN, M B Rg . JAl
i, BREEAERE LN, HEAZLIE LW,

i, RTREFRZAE SRS, HIORL i, Ao, SR,
R RZAT ML 1867 FEE I “Fl” EATZHET, JTU6T 1834
o MAa, KA 1867 F “BH” AT, XJLHEZA, “BE
R BRI BRNEERFEM TN, A TEPRTAG 3
.

FEIXBINS ], 40X X, FHUR A2 A RIRER . (HRF 1 1867 458
TUCEX BT BAT 2R, CRHERT B TR FEE AT
UGE o 1867 F2JF, “FHER” BRATHRIZ: TIMANFERBEZEIA
N, FETAEREAE G LR RIEZADHE L AR
XK, Bt — 8> TAEREE LW, 5—fn LIERE L.

[FIREHL, 1867 SERTZ B R NMFHESK, 1867 )5 A RFEAMRIEK, KN
ft— 0 TAERBEEBEEARN, B—8r TERFEEAR ——RR——
i

AREANAIE A —FE o RIS 2R TAR RS B, B4, B
fE . ek, MAmSZ —PNAasZH. SARNRER, NEEBAE
X

XTI, —RANREE:. “BEx” 5§ Bl BT, HBEsg
FESCEB IR AR, FFEERSE — R R 14 e, 55 Z00E R 1867
, MBERE—RE X 1834 4F, 5 —IE X2 1867 4E,
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In All About Science: Philosophy, History, Sociology & Communication, (eds.) Maria 715, 1993, 26, 407-22
Burguete and Lui Lam (Workd Scientific, Singapore, 2014) pp 1-40

De-centring the ‘big picture’: The Origins of
Modern Science and the modern origins of

About §cience 1: Basics —Knowledge, Nature, Science science
and Scimat

" 2 CUNNING W Ms*
Lui Lam ANDREW CU INGHAM and PERRY WILLIAM

There is a lot of confusion and misconception concerning Science. The
What had happened o him was that the ways in which &t coskd be said had become more

nature and contents of science is an unsettled problem. For example, fntarexcing than the ides that it could not.

Thales of 2,600 years ago is recognized as the “Father of Science” but the AL Byo, Pomsion

word science was introduced only in the 14th century, and so it is Like it or not, a big picture of the history of science is something which we cannot avoid.

obvious wrong if science is understood as modern science only, which Dig picoures ars, of couras, thoroughly out of fashion st the moment; thase commiried 10
. . N o specialist research find them simplistic and insufficiently complex and nuanced, while

started with Galileo about 400 years ago. If science is mainly about postmodernists regard them as simply impossible. But however specialist we may be in our

nonliving systems, then social science cannot be part of science. And if rescarch, however scornful of the immaturity of grand narratives, it is not 50 easy 10 escape

from dependence - acknowledged of not — on 3 big picture. When we define our research
a5 part of the history of science, we implicitly invoke a big picture of that history 10 give
identity and meaning o our specialism. When we teach the history of science, even if we

social science is part of science, then why the humanities, which are also
about humans, are not part of science? All these confusions and

dilemmas concerning science could be traced to the historical evolution do not present a big picture explicitly, our students already have a big picture of that
of the word and the concept of Science and the many misconceptions histary which they bring to our classes and into which they fit whatever we say, no matter
d by vari i, d histori £ sci due toth how many and refinements and we put before them — unless
y various philose s and historians of science, due to the we olfer them dn akeernattve big pletis

lack of an agreed-upon definition of science. This chapter aims to clear This paper is based on the principle .h.. big pictures are both necessary and desirable
up all these confusions by retracing the historical development of that """b::hm Bsto r'r'"h'-‘f":' M:J'v m‘:r:'-i information ﬂ':'-‘w: "“h‘:;
_ N meaning, but vision, growth, understanding and liberation ~ as our students have a right
science: tr.|e. word, concept and practice. The nature of k(\of:ledge, S0 gt ol wa.owk 8o we Ssre n. ke 40 of onsilns = hen wa matl 1o ihiak
Nature, religion and philosophy are covered. A simple definition of explicitly about the overall picture of the history of science which we present and within
science according to scimat, the new discipline that treats all human- which we work. On this principle, the problem which we now face is not the existence of

big picturcs in general but the continued existence of the particular big picture on which

dependent matters as part of science, is provided. Three important our discipline was  having been cstablished in the carly years of iy

lessons learned about science, including the required Reality Check professionalization and embodied in textbooks such as Herbert Butterfield's The Origins
(which differentiates science from other forms of knowledge) are given. of Modern Science. The power of this old big picture, and the difficulty with which our
Important i ions from this definition concerning anti and
pseudoscience in particular are discussed. o e ok St Mo nd gt e s i s ot
10 the Beish Saciery for the Hiatory of Scieace canference *Getiog the Mg Picture” in May 191, 1o the
1.1 Introduction respondenes st that mecting, who iespued o 10 cxplain cestain poimts more fully , 10 Nick Jardine and Harmke
i " ivilizati Kummings foe thess expert and criecl advice on several marters; 4nd to Joha Cheisce, Ole Grell, Jonathan
Science is one of the three pillars that support an advanced civilization, - ekrdosre perloestarpeats e ke e a i s
East and West. While the other two pillars, ethics/religion and arts, have udents, wha have been our orunal auhence and our crgnal cnrics dunng the ten years that we have been.

developing tha argument

Aexf S R RiERs, HAaas)

AR (1867 ) BhAsE e X ——ILAE ARG TS R B ——I
SCHR, BRT Bt R e LA GO . (B RERE
Y, BEH WA IE M AR .

IR WL CEBHE” (secularity) o WIHHBIEHIRRY: 2 it (6
PEROSCEE,  (EHD ERRIEN, 2014 . Si2E, RARE b
W) KR, RERART. FER 1093 F1E GIEERERNT) LR%E
1, BERE, (HRR MRS 2R A RE.

Jak—F, MRA— S ——FR R AR, HRUEBIRIEGT “Fdar
A7 (Age of Revolutions, 1774-1849 4F) Z4kfy, I AHESZ E, #l
HUGT 2600 FRIME AN SR, FREISCEA RIS RS AT
(), 4w HRT
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FE & (BSA) 5 X EH 2 (R i# & (AAAS)

FET I E I _EFRASER7 0 5E X

A REEE T

© FRRRAER Ab
© RN RREE SUOCEIE S

R 4 —EMR
The British Science The formation of
Association (BSA) was American Association O S
founded in 1831, as the for the Advancement * AR A
British Association for of Science (AAAS) in
the Advancement of 1848 marked the
Science emergence of a

national scientific
community in the
United States

YRR E AHAH 2.

HAOTPAEAWAD R A S Efedt & FRER Y2, 1831 F &
i RERXAM— 5, 1848 . XMW AR EEM AT A, AL,
HEARBBENE L. A

WAFIE. AILANFRE: —DREBEA K (), EREM A
Jiy BiExAER] RAREE LRl 5, AR S R E
BHBR—BME L. =, MATATRA XA M. AT REH A%
=AREEA . RIE, HRE. BERNAERKER A2 A B
5E 3o

HRARITA 2 BB B LT AR
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EXMHPH ¥ %L (American Physical Society)

S Science is the systematic enterprise of gathering knowledge about
the world and organizing and condensing that knowledge into
physICS  testable laws and theories (B} 57 E A LTI AR (I, 4HEUN
AR R B R T [ AT BRI 1) R L gl
I Jt
¢ VPR EBVEAS A ARHRERTE S RS2 A Cur R R AT A
2N XD
e HEiE S PLEER (GEE) BRGVEITTL, DA R T 2060 L
TS, MBIZE MRS
* R EARHENARS TR RGN SR A R R R BB AR
Rl st
o flFe bR = Tl i = RER?
o n Y E
L RATEf o0+ 4] B
2. WTFEMARGRUARIBLE S
3. fEMB AT RAARER

5 E B A 20 B E BB AA R, BN (5 .

5 H YA 2R R RE L BHEE R RGHORWE R T IR A%
PR EDIRMT, 2 R AL BRI, R AR RO T LI Y E e S B

o

W RAR MR, BUE — MBI N AR 2 XA E S, B 2. AT RE
AT N . BAEERIPNRREREZ, TP AT LR .

HAR—T, HERARAESE. B, XECRATAN NI L
R, At AAER? POV ERAME () . MEEREAEX
A& 30 FEHIE N, ML 100 K, KFEBHAHAL LRk, A5
T

i, ARIRATT, WARERT . FHUELN (EL) KRGEEH T,
/R AR —AIE: RAVAE R FAE 2060 FoZ& il CF AL
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B AR IR

FIMETTAR : B GO

FrA S

1. Pattern of behavior by which humans have
gained control over their environment (craft
traditions and technology...)

N

A body of (some) theoretical knowledge,
preferably expressed in math

w

Universal, law-like statements

»

A particular set of procedures, usually
experimental, for exploring nature’s secrets and
confirming or disconfirming theories about her
behavior (methodology)

OF 5. Aprivileged way of knowing and of justifying
one’s knowledge (tonological status)
WESTERN 6. A particular set of beliefs about nature (content)
7. Any procedure or belief characterized by rigor,

precision, or objectivity
8. General terms of approval

["I %ﬁ'?ﬁ « > fl—'%’_

IR, AR, RIAETR, SRR, R,

bniX A<+ (David Lindberg B (TiARMARIEIEY O , KFEASEIER
P (FA) ZANRPEAR, FCFEEHBRT 1992 4, 7 (GBFE) 1976
FEHIZ G 16 5.

?’i%ﬂﬁé‘, TR S UF 7 RHAAE I S ERREUR R, 2 Ja At BB AR E

» DG, ERRXAPBEEMEAE . E5IH 7ILH TR K

/T\XHWE/%F MR, ARATLSREXMATREN, 8
EHo

MEZE ! IXAMEE LM, MEENTUE. RERXAERERRESL, (K
ARE (epy) XAAS? BEEEALT AL ?

XA, BB A2 BRE 2 Bl EwraRE s, BREY
HREAR ﬂﬁ/\?Tf—rﬂ AR B -
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Schroédinger

-

=3

TR, & FB— R, R Wi, TEr, (K
) RXMAFNEEAR, EARMER. XA, S REM SRR
2T AR AR EPAAB——HELRZRHENBIRE, RATBLE
H——r Al AT 2010 . 2016 48, LA (WED fEABZH.

PIAMEZHGRROANRE,  CRILD ZAMRITARB LR EA

LERZ, XMABHEmEE. REHMT, FEEHL, FIL: What
Is Science, —HFEMIW. 7EJETE BEIRXFETH, —E%EAE —1 question
mark ([1%5) . REXAT (FAT) , €S What Is Life? AIEZ
H—" question mark Wf. WIRAME question mark, 17, T INF
%, MU What Science Is, BUAH question mark T Aok, WAME
FH BB AR T, JEX MR AT CAAR, A&t ARAE 4

EE, HEWEIE AR, AREMHEEX NN ERFERIHE,
A -
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Sarton [ F& %

* George Sarton was born in
George Sarton Gent, Belgium, on 31 August,
1884-1956 1882

" Dhiveraty e Ta s o Gent B AR

* Journal for history of science
Isis started in Wondelgem,

Belgium, in 1912 Sarton &EX’H‘%‘!’

* G. Sarton emigrated to USA in
1918

» Teacher of history of science at | | Tlag oo osgl
Harvard university 1916-1918, e S RALII )
1920-1951

* Editor of Isis 1912-1953

* End of a journey 1956

George Sarton: The History of Science and the New Humanism (Indiana U. P., Bloomington, 1962)

[M]an’s scientific efforts...real purpose is to understand more deeply and more fully the whole of nature,
including ourselves and our relations to it...His main impulse was disinterested curiosity... (p 13)

When one speaks of the history of science most people think of experimental and mathematical knowledge
as we know it now...what we would call “modern science” __justifiable in some respects, yet he who was
acquainted only with that part of story would have a misleading idea of the whole evolution. It is as if he
knew a man only in his maturity and was not aware that such maturity was made possible only by the long
years of childhood and adolescence. (p 59)

[A] history of science beginning only in the sixteenth or seventeenth century is not only incomplete but
fundamentally wrong. (p 60)

I, BATEERZELXTERMAIEE Sarton (FE#HD Z2EAFMN.
(F D) @AM, (B XA Rt i) —26 . X845 KA
k. PRIEUIXAF (The History of Science and the New Humanism)
B—80, WABURELI AR E . A, Sarton %A E XE.

WA, PR AKX AMERE L? AR BIR R EER, Bittaft4
IR, WA —MNREs E CEUE SCIER, B E SCRH - IR s AR . K
(IR NS 2

AR, FETHARCEGIRLR, BEXTREOAEPHANEY? f
BL, ARBEAMEE L, AEMAEER 1€ LMARN AR, sSflmA L. A
Ha? WAE LW CR, A LEZ, SEMAR, X GERER
) BT R R E AL S

BT R CA R E L RE TS 2R EAE L (AFE
30O - BERE=AENL, RPEZRGRZZAE LM,
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ETFRE: BESRY
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© R TIE, RS R EAT IR
W, FreAA IR AL RFEFER (0

RN, gtz L Charl <) [AIA
& FL S
MR EECEEE 58 7 DR FN

PG, F BRI S 2 b, )
LU FHO R A, EASR B R
LG AR D 1)

* RIS R, R =AY
SO =< B 2115 R ok fﬁ‘?lﬂ (God of the gaps, 1" |

FRZFH S AR HER

o HLRHAIRIE GRS

(F531992

3. A TERG MEUTIR. GURORTR
Y A, 19964 A AL, {

79 F A ATEAG 1 t

¢ TEMAL, Blp LR EOT A XS

BHEZRHSRY, REENE——XMREIER, W, B, L
B (KD« BHESRBIRAMARAD: B 55 EHE CPUEE,
SRBANI ZAE T H R SN EATRER, R A st Ed gk, k7
KT

XAJEE AR ? HRYE 1867 FEMIEE UG8 X, FHARA RIRHBETFIX AN R
. BN EWMFES BAE . BA . RETHR, 75?5
MRFEENECHRE LR ARBE . EAEH, RERANNM (B s
BB AEKR, BRI, 15?2

MEANEAD, AADMHERR AR, BHEERANBL LK Charles
Townes, AT LAIRII A 22 55 00E o At 0 S 62 0 S A AN L 7 g 0 ST 36
=, HUE LR, BiE
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B, BRE. BHEARTA A RE R ——HPITE T, PR
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i, X R A AAAEIE R 7 B A . X “TE R B (God  of
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K —AE (EL) B, “gitid” ¥ kWA T ANRERXAFE, F
BRRE . ERXANRN, EwT T REFN. EWfER RiE 7k, £
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B, BEE. BABGERYE, FIRY, WHRET (%) . (19) 92 4
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LEHEN

mAig (1610) —>

1723-1790 1743-1794
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4-4ii (1687) —> REE
<«— Adam Smith (4772, 1776; The Wealth of Nations)
«— Condorset (Progress of the Human Mind ,1795)
<«— Auguste Comte (4%, 1844)

«— L)X 3L (On the Origin of Species ,1859)
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1809-1882 1798-1857
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Skt 101 R R SIS & Z A (JRE)  (The Principia) AR AT
. 48 (1642-1727 ) RAEMAINE LB —FE B AR, m (&
) & 1687 £ MR, =R FIBENITIEHITA—4F

RSB FFEAARI, B AR AR A s, A CANRREEE
(Science of Man) ——WritkE mE#, #2MEHmE— “AR” 17,
EEREM. ALk ? M1 EEE, BalReRAmiE, ANKEHE
THEEMEMENERZRS, WA H g e e R R 5.
RGN T EER, I E T HERAB/AX, W ReERRE4LT . H
BRIBHERF, BAETERW, FRNEZHI T EF%XTH %R,
1776 4F, 5422 ATE2Y » #7135 (Adam Smith, 1723-1790) K3 .

[ BB s TR . 406 (RS 586 (BRRF) MK
FERBERRBA RGERIRRIERE . AFWLlE, EOUfE R GE0FRHRR
K, REMAKERRANERRG, Rl ANSCFEITHE, A
AN T TV

(A XA, RA—ERE, FAREA (AR Julf &4
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FHMEE: 0-24%

1642-1666 ( 0-24%)

Isaac Newton
1642 Isaac Newton born at Woolsthorpe Manor

1642-1727 (85 4F)

1646 Hannah Newton marries the Rev. Barnabas Smith

1653 Hannah, widowed for the second time,

returns to Woolsthorpe

1655 Isaac Newton enrols at the King's School and

boards in Grantham

1661 lIsaac Newton enters Trinity College, Cambridge

1665 Newton awarded Bachelor of Arts degree

1665 Returns to Woolsthorpe Manor to escape
the plague

1665-6 Newton’s annus mirabilis at Worlsthorpe
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BAESMERE S . WSO AN, (R A&7 =A8%71;
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IR B 2 — FE—— R AT AMTAL N E 82K, BAMIER A% TX
AR

ZJa, A TSI, 2 1661 X4, WEEEEEEAR, miEx
T PUONIANE R B T A 590, IRDTERIESm, A 2B T,

BIXJE, E£—FZN, MIEFTERME, NIREKZEEL, 23, 24 SHER
PEA5E -



MR YR 147

2 ) A

= NEWTON'S -
DARK 2l
- KIHER,
SECRETS = [Eiraeaa
5 ¥ QN

FH

fE, 22
T RME 77
PR 3 5 R
» At H7E TR
28 R
» FRIB RS
ENINEYES

=
)
=
-]
(=]
=
w
o
=
-~
=
w
)
=]
-~
]
-
7

FEIX B, NOVA
¥ W)
EAEEENIPS
i

BRI R TR, FEBBCRK EFIXA PBS T 2005 F4H LM :
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* FZIRIAC, fhEE T A% A (The Mysteries of Nature
and Art) (FEAEZAMER) 18
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Woolsthorpe Manor Water Ln, Grantham NG33 5PD, UK
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Ci ~ Woolsthorpe

@ Tickets/Shop and Way Out
@ Entrance o the House M
o - vianor
@ science Discovery Centre

and Newton's Barn Coffee Shop
© Activity and Film Room
@ Toiets and baby-changing faclties | i Isaac Newton was bor

harsh winter of 1642. He was a
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ZJa, BRI LHITT .
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U, REGERE LT . RSN, WA ER T DL IR, (H—E R T, #A
Rl PrRARETAIRENEANR R, ARK\H, BRAEMERFIE,
L7 X A& (Woolsthorpe Manor: Birthplace of Isaac Newton )
(Woolsthorpe H:fm: A#iffI A Hh) , FIKJG scan (F3HH) HFKM.
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SIFFEAERM: 19-23%

AR T John
Wickins, ®ABR
A1

A2 E) 9% R AE R
Z14%, R AWickins
e =—2EBe A L
A, N ORAR
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BRI NARRF R, M TIRIE? it 25, Wickins XA AN
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SIFFR A #: 25-45%

1667-1687 (25-45%)

1667 Elected a Minor Fellow of Trinity College
1668 Elected Major Fellow of Trinity College
1669 Manufacture of reflecting telescope

1669 Becomes Lucasian Professor of Mathematics

at Cambridge

1671 Shows reflecting telescope to the Royal Society

F T —— 1672 Elected a Fellow of the Royal Society

1687 First edition of Principia published

FHAER T ARG, S BRI SI Ry TAE T . IIET
A %2 /DFE——1667 FEF] 1669 4F, W5 it SO PR HER .

BB Jaid TR, (BA) ZPMRMBTHHERS, ERBAERZ
38 %, LLAMEEERIIRA 10 f5E 2. RARBIFN, A 1671 RN, JiE
W2 gAY, BR RS, IR T EEERR R, 2Rk
Fo
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2% National Trust

Welcome to

Like hitting a hole-in-one from 9,000 mil

NASA, the US space agency, achieved this stunning
feat in 1989 when it guided the probe Voyager 2 to with
20 miles of its destination near Neptune.

WA AR ERIR L, R — i R EAA, A FIE —MEE

a2
RASEMREDm, AR, A LR—RN, Bk

R—3k 2, ELEIDEF)IXA: Welcome to The Home of Genius MK
BIRAZHK)
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BRI KW 2
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EA NG FARATAT REMrit: Edmond Halley (1656-1742) ; ¥ A%,
YRETBENT I Halley Comet, it 2rs 55 & EIAEEH .
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B 46-85%

1688-1727 (46-85%)

1689 Elected as Member of Parliament for Cambridge

1696 Newton becomes Warden of the Royal Mint

and settles in Jermyn Street, London

1701 Elected MP for Cambridge again and resigns

Lucasian Professorship

YEEE 2 (1707)

1703 Elected President of the Royal Society
* MERNEFEW M EE Warden), J5
K FEFE Master) , FWifEitH20%
IR EAE o A D it I 1705 Knighted by Queen Anne

1704 First edition of Opticks published

Oy BGRIERVNEIEIN S, KB 1710 Moves to house in St Martin's Street, London
TR T KRIEAR

® TEI81NH (1698-1699) 1, AhxtuF
N 2R AFIEREE NJHEAT T 1002 Ik A
W, I VE 1284t T 1727 Newton dies and is buried in Westminster Abbey

1725 Moves to Orbell's Buildings in Kensington,

London
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Leonardo da Vinci
1452-1519 (67 )
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Salai
1480-1524

Melzi
1491-1570

B < SFAMBAANES T

SalailOF MIANIE « 53T MK ST, J5#&
CIRTWOXAMEHEL I RIS R o fh38%
B

. Horh g

stk R 7 UM C 0055 00
; ) Gl PR EEEEE

]3]
Francis | Lk .
Salaid3 % 450S, 44 el

FAEI6HAD, B AL « SF35 A Salai
ZIAMERA, {0 H TSR E .

Francesco Melzil5% JIANIE « 54 K.

John the Baptist
K-35 E 42, c.
1514. Salailffilh
FAZE B .

AL « 58 RATAEEE, —HARER L HKRT EH
AR G TR, DL — AN %

MelziZ JR4505, LTAILF.

B FAANDNNT

—/AN3E-F0Y Salai,

10 St ERIM R R, WARETFHRIR b —4 . $RiX
N THIL - FRARR, ERERAGIER, KEZMNE T,
% e FEARELINR, WRALSE. B, EMIBNER, EMBIRAL
o, R (ERUERD RREER .

fErpE, RS EAANOAR, EEZIEA, HARAFEE,

D

R AR RS NIRRT, TR SEA RS
PR, A2 R — A s 2 22 B2 I TR E5OAR 19

B2 Salai XANNERZLE T, 43 5, HFRIE, XMREGF
ik, AERG T (RFD .



178 M fa/NK

I —ANGEHRM Melzi, 2 15 ZHFERMAT, ERL « 35855 RIE M
k. &« ZFF B2/ LE, BEMEED, &% 3% A 1k E E T #E
2. AMBIARTE Mona Lisa fERCKRIFFMGAE, JUER—HBBS, E
VEEASERR, BAiE T 4A4E5 Salai. Salai 4 Mona Lisa S2Z5E £, &Hh
BEW YA T K. EWOCHZARRN, # Mona Lisa IEH CHEER
o IXHAE N4 Mona Lisa ANTEEKF, e ELZEDIE I R .

EWAX R T ERFIEEHI . B TXAKT Mona Lisa REKHH
BRI, Ml T A THEE R HEE.

B, EBOEN TEZETRY, IHEEEHERGS AR,
B SR v TR R S T LA

B, EHOME AP EERSEY, sk Rns, SIPE
WA FrUoAtt A REEE ARG, 5EREARE KA RIEA—F . EE
NHI R, A A ZRKPERF, S NAEMAE TR T AR AR, #5505 ANA—
Ffo

FEIE » S5 ar EE KR, ZEAGER Melzi RFRAHMEXRER, WAEE
ERALSh. & - SR RMZ G, KIEUE Melzi UL T AR BZARAIRL AR
i TARASGER, HARXMERREREE T, HETHILT.



MR YR 179

KFMEZ

Michelangelo
1475-1564
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Alan Turing
1912-1954 (42 4£)
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WA FE B TE 1 7 S (Woolsthorpe Manor: Birthplace of
Isaac Newton) (Woolsthorpe JE[d: 4-@ifHi4EHl, National Trust
HAR, 20064, #5140 £3.5) TTHZIXFEHER1Y:

The Apple falls

Everyone knows the story of the apply falling on Newton’s head, but
this famous tale is a misconception that is regularly resurrected in
everything from cartoons to computer ads.

Newton told a number of people about the occasion, but did not
always mention the apple. After a conversation with Newton in 1726,
his friend William Stukeley recorded:

The notion of gravitation...was occasion'd by the fall of an apple, as
he [Newton] sat in contemplative mood. Why should that apple
always descend perpendicularly to the ground, thought he to
himself, why should it not go sideways or upwards, but constantly to
the earth’s centre? Assuredly, the reason is that the earth draws
it...there is a power, like that we here call gravity, which extends
itself thro’ the universe.
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ISR R P AT W, RERWE, MAEDE R A SIRK, AR &
HHABRERWH, T RZFEIER TAE, e B sy =042
JE TR, FrUMBEDE 2 SR IR A BN A, MEERCRH A
M, AIIANTRATIZAE LT ATH], BRIATIX LRl e A — 2 A 52
FHWHFTE K MEIT LR ERNENAE T . W, hEH —NHEHEM
¥ Eli&, MY Science Matters.

MHE: AR} (FECAE Scimat) .

REE: BATGWARL RIENE AFEDARE AZBNRE, b
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REE: W, NKR. YO ERRRE R ITE RS RN SCER N —
DR, A B s, tBRTREA S A SR, ], 4
Rtga FA TR 7T — DA RO, T HRRABRER, H “E
eI o WANMIEEEXPAARGE TR WERMRIET, F
WIS R BA e WS BT BLEIRATIAR: . ARG 2 i 25 B AT A 3R
o CGREUEFR)

MRF: EIAT R, R, X

RERE: W, SEHE,

MRE: WA, BRI, DARTIRAER H H KR is o i, et
K, BEE. B-KIFEARBSLERENAERE (R . B, HE

A—F. i, WAREHNRZ “BEELHEB™” . (EfE) XMRERE
HHT7, (PSRRI XA RIRE IR T .
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HRFAMNR? H— L YR BARN. IRESE RS2,

tan (190 97 Z A, JEEBUFMEEECE AT, SaEsE 7 — D3l
Y, B EBEANNET .

B, MR XA EAR . FELEN.
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1949 . 1956
'S -

Enrolls at St. Albans School

It 2% Stephen Hawking (en.m.Wikipedia.org)
[3: Kitty Ferguson, Stephen Hawking: His Life and Work (Transworld, 2011)

i {j%o

i

RERESHNREMEAUES, RIXNFEHEEIL T M, ReapEAEILE L
AT Google, 4, REIE AT Google MiZ LW/ Ny ?

BAEWE Bing B AIE24F, b-i-n—g, bing, bing. com, ¥Wridtf2sE,
U, SREAR, G2 Wi, RaRAFEERER, AT Google,
FECEIRAENES, B SEERN CBEAS) , /RATBLE bing. com, b-i-n-

g—. —CoMo

FXANEFRZEH bing. com#H (5D, FrLAA K1) PPT A Bl AT REASZ tH 7
EmAER, ATRRRA 80% . XNEREMELHELAIN, R timeline
hawking XWNF5 E%, —HskH.

BEANFR—ANER, FREER, & timeline (FEIZR) .
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® Personal life

1942: Born on January 8 in Oxford,
England, exactly 300 years after the
death of astronomer Galileo

1963: At 21 years old, diagnosed with
the degenerative nerve disorder ALS

1965: Earns his PhD with thesis titled
“Properties of expanding universes”

1973: Publishes his first
academic book, “The Large
Scale Structure of Space-
Time;" with George Ellis

1979: Assumes post of Lucasian
Professor of Mathematics, a position
formerly held by Isaac Newton

1988: Publishes “A Brief
History of Time" — more
than 10 million copies have
been sold since then.

1995: Marries his second
wife Elaine Mason

2009: Given highest civilian honor,
the Presidential Medal of Freedom

2014: Warns that creating an advanced
artificial intelligence might be humanity's
last and deadliest achievement.

A brief history of Stephen Hawking

® Notable events @ Publications

1962: Receives his B.A. in Physics at

e University of Oxford and begins research
in cosmology and general relativity at
PY University of Cambridge
° 8
1965: Marries his first wife, ;‘:
o Jane Wilde - the couple
had three children
e 1968: Theorizes that black holes can
evaporate through "Hawking radiation”
.
Y 1974: Starts using wheelchair full-time.
°
1985: Loses ability to speak and begins
. using a machine to talk for him
.
1993: Appeared on ‘Star Trek' as the
° only person to ever play himself
° 1994: Publishes “Black
Holes and Baby Universes
. and Other Essays”
2001: Publishes “The
(¢ Universe in a Nutshell”
°
2013: Publishes memoir,
b “My Brief History”
°
[ ) 2018: Dies on March 14 at the age of 76

ZJEWe, SAUBIEAZRTRI R,

G D T =82, BRI, XNMREBESE.

PIANRZIAG — r/RES, ZPRAEEET .

RARMA A A5, e
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Eg¥AR

i % Hif:
1942 0* A
1962 20 FEREY RS+
1963 21 BNIZEh 2T E L ALS
1966 | 24 |SIMFRSFWERE L, @50 Rk PR
1970 28 | &% Penrose-Hawkingsingularity theorems
1973 | 31 |l {The Large Scale Structure of Space-Time) (J:[F{E#
George Ellis)
1974 | 32 | k% Bekenstein-Hawking radiation; JT 4 4= 0/ 4 K
1979 | 37 | &Mk Lucasianiff i 4d%
1983 | 41 |k Hartle-Hawking State model
1985 | 43 [RLuliERES; ML R
1988 | 46 [l (A Brief Historyof Time) (I [H]7& 520
1994 | 52 |4l (Black Holes and Baby Universes and Other Essays)
2013 | 71 | sk (My Brief History) (FREIMT L, (145)
2018 76 BRI

HATREARN, BRAEXNAMGHRLE, KA —DrifE, st RS
FEMAE A . R — M. B U RO IR 2 B BE A AR, 3K
A 5 A beE . WA M. HABTTmEAEA S =M, (H
REEEARRAF —AhriE. BTl BIATRAZAR G E, G CmKn CF
ANZD 2 BATHREMEE DR, SRR R IR A

W, BOEMORE— I PPT. BUONSSCIT 7 X BOR VLR LTI (E, FrbA3k
MERL (% EAFHCECATO o ERRAZEELW, FEXRAERE
K, ERRARFEN. RIMRIT AERGLE @S, SR WA BIE R
X CHAZD S

B4 1942 A, 20 DRHEREEL, 24 ZEIH K% PhD. X (1970,
1974, 1983) =/MEfhEEREZEHRER, RIE T8 —MF
MR — T o i 37 ZHCASINF K Lucas (FEWD HHEHER, XAMRE
A, HIURMREZ, £ TREAREZNMAXA. HAnERAHEE, it
76 G RIE .
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BANEELEB X B ) MEEM L EER, EREMNEIHEE KK,

EEIXANANE, FEMRSUEAKRE, HEE, Frilfl T 0xford KEEHA
Ko BNV R, AR RSN T &R SR 20, ZAR
At A EEWE? FOAAANB b S5, ARSI KF ik L, %
PR, SIMFRE R — 5 L, WrfEseT ?

RE R BERRXFE .

WAz W2

FE G SRR, SRR,

Wz 2K, ERARMGTE XK » TURIE—TF () « HOCH
W, AR REARTE O (EWHELE) B/ TR,
UGB SERAESE, FRER —MNRER T ok, Sl Auk, FERAlk
F, A 20 &RV .

L b, AR SRR R BRI ERARHT, R RGTARE——
ARG, Frobtar A T s 7B RKEE, BREERi——
KMERA 2. 3AEEE, Mhid:  “IRITIRGH —EFFE, Bl AR
ol RER-FRE, KRXRFSEL. RIS E R
. 7 eI 1 — SR

REHFGE, HAERG, SIMFRZIE ST Oxford 1, 4?7 XAMHEHEIRE
T, RNANRKIELET 25 2 RIRA%, RAEICER.

LR, BATEAE (B Tl—m. NAANRUME 7T = FETIFY?
PRRE N T B2 28 ¥, =432 2, (=14 2. H
K&, MO FTRIRI A, RO A —— (IfEfEsL) , 46 %, 4F
M2 iy AR = AN AR A i BB AR (R I i e By, B B e 1A A .

il 43 BAAREVFE, AT machine GEFHHLE) o ZHTHE—
B, At iR LB AR T
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Penrose-E &AW R EH

Penrose-Hawking Singularity theorems

® 1939 Robert Oppenheimer 5 Hartland Snyder:
I SOHI 1 Rkt S AT LE

® 1965 Roger Penrose {27 I iF B B4 & 77
® 1970 45 Penrose MEHH SN A2 B A
A JaHRAE19884E (Ifa)faTse) i, T &ET %,

CEHITRSERR R AR R o B A e B
Roger Penrose ToIR 5L

Radius of the Visible Universe

B —TAE, RUNAN AL F a4 : Penrose-Hawking & s g H,
BRI BRI I —— Al E T .

AT SR IX AL . (19) 39 4F Oppenheimer (BLAMGER, 1904—1967)
PRAR I A, MR4E 2 R 0T SO IR —— A2 IE R, 2Lk,
VA B, (19) 65 4, XA, Penrose FIEiiE B 2 IR 5k 2 47 55
W, 17 54, E4ER Penrose L[FE T Big Bang 2% 5.

Big Bang MU KHRKE, AHARKEESENE? RISIERNET K T, &K
ML ATH R RAEX R (BNAHD o« 207, 137 ACFEZHT, RATKFE
RERE AR (EF AS) , XA st R RIRIE.

TR, A A s U KR I AE 2 DR 30 3 B BT — MR B R . B A
W, RAHEBMARESIFRES T,
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I, WrESRIRA R, HSREH (5 o BFOAMSE TIRER BB —ILD,
PRINIXIE SR BEHT, XA AR A, Begn Uik B IX UL 5 RSB
LTSGR, XE? fRAAGIIEN, RBAETRILY,

AT RUE BRI T, W B &R RAEMASS (REfFE L) B
YT XEBRA KR E S AT ABHE?

. BTETI%, FHOTESR ERAF R . SEUT2AR, &
TN A ERABI, A A DA B A4 . AR it ig ?
Pril, HERXADETHFESEUN TR, ATRRFAEBEEEN -1
(F) FH

b EAA (R S ) AR, e EE T2 M . mrE
BLEMRLE T HFRE L, 577 XN ®RE S, ERARE-T=H
o

bk, BE&ME - NEETEREHM. {52, Penrose XA AMYG
F, & 0xford KM,

[2021 4FE4h7E: 2020 4, Penrose XM SKJEIR “ B A I R B TE B
TS SRR I AR SETRIN 7, & TN TR . B oRIT A vk IR
LHEARHER P T . ]
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Bekenstein-E &1 &t

Bekenstein-Hawking radiation

|Hawking Radiation R JE 1
the strong gravitational field around a black hole causes pair production 55| 13w
BRI

J

o DKL T4

et

black hale

3% LT F o
R A

i e et “HA” A,

() O M —Hi 2=

¥« peir production N K]

5 HT &

- B2 18 S

if a pair is produced outside the event horizon, then one member will L)

fall back into the black hole, but the other member will escape and the
black hole loses mass

the amount of mass lost is greater for small black holes, therefore quantum
sized black holes disintegrate in very short timescales

af, MRS — A TR B, B A TR ? AR R, X
R I 1% A B BB o

WME— AN “ELfmN” , LA (), MZARNMANET, N
%N “Bekenstein-Hawking radiation” . RUTEEMPT Hr, AIHX N4
T T H—MANET. INRAEHY, AEH, HEI4a0AFenE
iR, RERREMEAEHATZRAARER, G52

A (5 o BIEWE, HiR AR ER LA R, Gt RaR
At RIASRERITIZANEYE T . XA BFENLE, 21 E
5. REMEL, WIEET I, ZUGRANAS, BERA RN, HE
L bW, XAEAA LA R X Rk, P T IR T
R—xte RIE=X. —xb, —X™4)E XEia, —NXEa, RER/R
R, RIRAMMAR . RNMKRKAR, EFETHFNHFAR. H—%f
KA e, Hh— MR BRI 5 Rt L T, A S — e AEsh
M. N AfESIE? BOVERANMBIRESE, N, AREA AR,
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— TR KA, WA SRR FE, EAIAER R ) i 2
RN ARBE? ARE, KATEEN., RELARHEET, 5
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Bekenstein-Havking %, 7 LI/ BIFM AR 2Bkt R TAE
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® 1972 Jacob Bekenstein i 3 7 BiRE, T
ARERARRE, AR T R 2

® 1973  Zel'dovich 4 Starobinsky 7& ZLi R 5 R
&, ERE RS IO R

Jacob Bekenstein 1974 B &L TiRARS LA

3 Sen = SRIAIIR (A J0%5)
Son= m Area = MU I
4GNh kg = Boltzmann?i £ (F#4J)%)
c =tk
avephen [ ) ipi s Gy = BIAHE (X i)
-- Andrew Strominger, Physics h = Planck $/2n (557 1)%%)

Today (18.03.14)

555 Jacob Bekenstein (1947-2015) XD AN. X PMARZBIGEIHAE, &
FHRFIELHE, £ Texas MME. ZJEM%E Princeton K2EEIIANH L HZ
Jfiny Wheeler——Feynman 15, Feynman /& %% 5 . Bekenstein R
Wheeler BIMAITE L TAE, 2% BIFA—NFTERME. RuRS%H 5w
B, JIFE TER, entropy ML, XAHTAEE, (RITAE

BFTIE o

Ifo JRIEFE 19724, fhiiss BiE LT — M, JHEM 72 RREK
OFIELE T BIFR “RmmR” >, X—PRREEK. FARATLAE,
fITEN T —AWIEE S, A I “RIARIIE” , 2RISR, 2t
TN -

ZJEH A (1973 ), BEEEFEMBIRLEXHE NN (Zel’dovich 5
Starobinsky) . XA (Yakov Zel’dovich) EE, EIRZH LM T
fEo RN NG R — AN BIR S AR5, RIEET %,
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EEETREANERREIZK, MEESE, BT —FXE. s NA7E
5 Hr, AR AR ST IU i Ze1’dovich—Hawking radiation. IFHLAE?

FTEL, EE&RAE N EERECIN. A RR 2 J&E— T E UK
R BRI T 24, ST, Rk,

Ba, b (EF ) XA R MM (Jacob Bekenstein) I TLAE,
bl (Zel’dovich) MIEFHEHRE . XN TERERFHTHZE: X
A keWBNY Boltzmann (BI/RZEE) HH, I 1FEHMEMIRTG: 55 Swsd i
F15HI% P8 CF4n BH {83 Bekenstein—Hawking) ; X4~ h (Planck ##%
/2m) We, REFIFHMIRE; BN GERAFEIJIEL, 21 SRR
AKiti. FTUARANTRRAE T = MR #I5%, E1 % 7 U
X

PRELRASTTREE, RGN . RIEE SRR R, M4 Andrew
Strominger MIUiVk: &M EILRX N REZEAM MR L. H A ZHA
FIIE, BONIEBIILEINE. [2019 FEAMTE: Sw X ANTTRERR G BZITEE G2
b, AlEE BRI S %A RN, JifE A Bekenstein HEREY
LR o ]

Hosgle, B Sw XN HTRERKRE SR EEM I, HE, EMA (Jacob
Bekenstein) MTTHRERARA) —FEEEL,
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Hartle-BE& FHSHT

Hartle-Hawking State model for universe

® 1983 Hartle S5 &3 H F LR

Fo i 7 i

IZEBWT S, AENEHECHT, WERAE A, P
T AL A B0 R S e Y
B IR AT AT 1 — R AR B TR A
A BEFEAL LI TRAT, (R RELF—T
FURTIA 186 A2 B2 ) 320 AT AN 2% 05

James Hartle

MEEdHtA, B2 ARG

BEATAENE? B MM

BEEATERAZ (19) 83 4, fhR (Hartle) XAMNANGVEMM, XANAI
fE5E, BOZATREAKE, ANERAEHER, ATREIERE, fE Caltech, M
MET B, (Ed) WS T —HXE, N2 THNORRE, HX
ALEHRIXAER, M no border (EMFFH) « WATXAFHZE
HUFH . AEEENEHET, INMAEE, RIEZEANE.

ZJa, WA 83 F G, —HFMbEI——54F, M#MEAKESIZA 2
o — Tl A border (GAF) , —FF¥&A border, RIE, flliXH=
ANIAE, BMNES

oo MERME, HWARSIERY, R “F”7 (FEWHE . EYEAR
IR, RGN AR, F5? REEdE, SR,
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¢ EEREMNITRIEH . BT F5h
Aty S R R A S A B S R A T SO A

Hip——iX R MEENES

* At AREA AR ? R AEREIE I AR A 7
D] 315 T £ (1 455 SR ] E A2 bt )

VNS
g% K1
? T ALY John Preskill 1) 1997
1976/19817? | Ml 2> 124K H 5 (19974F-5) John Preskill i) 2004
2002/2008 | Higgs ¥4 (- A~ 24 % W (55 Peter Higgs 1) 2012

4. MABAVE BT S, EANNESENREFK DI L?

fWe, WiAd T, ffE—EE, #RANZEM. EETERITH, il
A—NER: SRR U radiation GRS g, fhREHANEIL—
— ) SRR AR T S —— e .

WMo, FHANN2AARZFEEIE? By, fRaRBARIER, REAM
M. R, KRFmMIE: 7SN RIREANET IEAER. ZELHIE
hsTe Uk TN b, MR R A SR, R ARk
f, XETaEm? SmAg? A, A, e e, RiliE
PR e AN — R B IR, PR AR L BOR P —— UK, XA
AU ? AWEE? Axr, £24A2? ERFEEBWETHMNAA
wRER L, & L EA S RIS T, AR BRI B TSOR
P, RS RATE. AR, EETREAE. ek, KWIERKA
A, ZHEHIEA M.
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%R H S R BINEE R AR E S — a4 . it CGEE) A&, i
HUEMRE, BIREXNAARA B, EAE B URAE_E R m
RV, mJavlRessatt. NFCRRENE; BIOVERA ERmIE, R
H, ZRRERARNIE.

oo MATANIKER, ESEXNTANKITII.

ESHEESARERMET oS, B8 7T RERERZE, MEANITH. it
RAIRBE U AN BRI .

b BRI L8 (B LR R7E, BT CRREGERKD e, (RE
B BAMETAMEA, CGREEZA) IR T 284, AR
—rL (REF=AD ZAEME, K4, 54, &7 —BUNEJE, 4t
Ka, i, ANECHEE T .

FIUEUR, 7 B SART, WOMETESE. (RLEFEZA XM
(19) 76 | (20) 04 4F, FTRA, 7T 28 FMhA NH, &KT R
SEWRME RN, HILIAME TR, RE—TL LHEFR. B2, X
ANFRAKEH 5

FZHR BT S ? RATEE Z R (B i —k, REATFH. b
Beh (EWRY —Rifm, FRAKEME T . X4FEARRIE LT
i, HERBERATFT, BATA R ML —IK.
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CRIEAZ AR PIE {34: The Black Hole War

My Battle with Stephen Hawking to Make the World Safe
for Quantum Mechanics

FiFYE#: Don Page (Physics Today 200945 H)

19744, S RIUBRRIFA LRI, 2K
th F AT TR AR AT . XA BRI R

W SRR R, RN
THE BLACK ey = =
HOLE WAR ) . .
FETFOIME RBBR IR A, 4N S i

L ONARD SUSSKIND EETREEE Y NS TN YR LS

AUTHOR OF THE COSMIC LANDSCAPE

: : SR RAT AR 19804E (1 Sonf 3 WRT Uik, B EE

SMMBATTLE WiTH : ﬁﬂ’] SRR T BT (12 A UL AT SR

S IEHANEINS PAZE B 7y 2 AR 7 7 207 ANAb
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WORLD SAFE FOR- . E MH#J 284F, (AL, IEWNT b S5E T RGE

QUANTUM MECHANICS s FE20044F, fhRE T — M KFEMLR D,
S 1ou:"é)\£11 IS BRI RAE

2009

XA FRATEnE, KoAH XA AN (Leonard Susskind) 54 (H
) o BAMNIRA LK, & Stanford CGHrIHAE) KMV AER, HhigEs:
AR S. (B XATIRE—AiEE, RUOHRESCKTE
TFRFR. sEMM T, ES 7, XFEgEk iR, AL AR
FIIE () . BT

WHFLEELKRPIE? (FAE) X2 (The Black Hole War) (ZEif
28 o (B ZA4NE, 2t (EE) W24 (Don Page) PFIXA,
e KBS (Physics Today) ——HAHEIAMAE . XN NI,
XA A RS ATMN, 5 RS AT,

(19) 74 4, ELRE T BIRES IR, ZEMmREY, WRIERRA
ER B, MAEFREATFA information ((ER) , XAREHEFA
Aeisk, XA information LA T ——FEFHHAAME L. WR
BEWMARLT, B4, XR2EREFNFEN. EFHERUW, IH
information AR FILAFRAASK], information A<M
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ZJa, AONAFR, POV FPRIE T /#REEA

G, M4, XA Don Page, fE (19) 80 4E42 Hifth ) soxt s Wo i
VLA Z A ES R, R $E IR — N4 31 1) 2R 78 R A P —— gl 2 FR AT
T LA U B (1)) U IR S BB AN BVE AR T, TRERH
PR ER (2—) o EMFTRITMARE 7. &8, &7 284, hz
A AN ——E S AT AN IR T .
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19824F, Alan Guth 5~ IKFEQIBF ) “FLIIF:
A Nuffield it &2 LIBWER. — AT,

Paul SteinhardtHlGuth #&# 1 &4 Mt
ROLT —AHER: B THAR XY

1047 o
- “fENuffield, FATAHLZ SStephen[HEE]
INFLATIONARY I IR AN, (LA 1 S IE

UNIVERSE fifle

RFNESMEIRE T “MStephenPFFIFRATA

[FIRRITT SR, AN S R T — AN e,
A TR IR —FERIEE AL, TBCE R
Wt ¥ 22 SRR AN RO R PG L 7

ALAN H. GUTH

1998

uf, e BATIF—AEE, HREMMII, wAE? B REMN,
B 2 AN

ELefA 5% (AR iR, SmAEEANT, B “BEANN7 , X
KF2Ehm. (BH) BANZ—MF. N ATATFE? BOVEANSFHAN
Alan Guth #8257 Nk,

XANWE, RH VA VURKE, BIEAE MIT. fhFFif 2 M fei e —
— AR, (HIRABIFHEM TAE. 4 7E Stanford K%M+ )5,
IEFEREK: W, WIAE, WIfE. H—K, B A% Stanford /M
B, Z&KT Cosmology (FHZE) M, EXANFUEARZ Guth IAT—1T, (At
W 7. WrfE, Guth fEH CELERARFRAAE IO ARG P, Hed 7
flift) Inflationary universe (BKFH) Hik: MILFHITHEKZA,
FARIGAK, IANYEAK, inflationary . 455H, WidZ A, ks TIE
T, BJE SO MIT R . Bee ?
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HEA Cosmic background radiation (T RIEST) BIEIE L THAY
Hig, BEARJE RIS B KA S0, (EAhEETE SO MIT 438087
WFo Guth #iRiX 4 BEF—AN.

If. s —kNES, & (19) 82 F. H—WW, FANESESIFTF—1
2, M “Very Early Universe” (RFEHARIFH) . fEAMISARIEE
(BAET) , fhiRB|FEANHE.

fhs—ETF 4. 28— H, Guth PRI A Paul Steinhardt {74
K& TESKN R E—— R —MEA, RI—AEERER. i
WESEHP—AEHME, £7 10 4 K7 (109 . 10 B 4 KR 10
N, BEHEERAXANME T, REZMBAZET 10 /5.
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A2 1T

LAY X, —H. i —H.

T2 7 8IRF, TP ZRl, TSN Stephen, WES, FHUFBIR
BT . BESAKIN, SIEHE. iF (8, ATSWEAEY, RIE
SAEZWEVET . 48R, REZHN, ESREMFEATLHE, HIE Guth
HUMB AN ERRA R, FOVE RS RU T, HFBRA WM T — Mt
LER, REAMHET, B EEESFRESET. (B2 —1
AHRIONKRE, BOAZLHBA KX, BARKREZIMN, RHHLH
N, BRAMEABN. RG2S, EEHEA N SRR, RIEB SO
HHT, EbARR. WA, ZAREBA.

MR RBANERER, RESTHRRERTAEIFAR, &7 W, A4
A, AW, FRREBNFIIE BB X AEHORBE T2 ZIB? RAIN?
i, RMRESEFAEMNOERLZ —, MAANREZAZ GEZ .

Mo, RUESFRRIXFFHEE? & Alan Guth AN, fb7E (BIATF) XAH
Bk T XS, (19 984,
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(EH) X—Bafift 4 ES /M2 meEe AR (2018.03.14) ,
HEA (Physics Today) HAT 8 NN, BAE—IR. A 71 MAHEERE
MMESES, MEMGuth AL—EWE, 6 B, A 7k 5 BOiRXA8Ir&
W, BRI E A, &EH 6 BRARAME TESE—T.
HHE AT, XAk, XA RREEN—FE.

RN, AR UL, MRRZu: Ee SR AR, (HaE AL
5. AEYL. PTRERUNET 4 B i tEX, FrUMBESE 5 BUsi AR —
T, BES M7, il “XR\MEBER S ANEROBEEN, BEEX
A= W (JE: It showed his willingness to change his

opinions when he saw convincing reasons to do so) . BEFE! 4R,

W\ — X5 5 Bost AiEfth i 18 5 A &

Hi&, B2, X Guthki¥, EBEAEHAN, BTFERATFHAIN, 2R
FEA S AR E S XA EARIKEK TR, RO A S R B

MEKRU, AHEAABRE - FREZRHEE, L5FMERIFR. £&
AT, ARG EARRT, AXEw AT

RECAERE, BEAX .
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E

ARHETIHE R, EIAS SR LTS 4%, R iR, At
ELOCORAD, 4 RATT AE KRR -

-- Philip Ball % 4 (bbc.com 2016.01.07)

AR, BRI
BRZ PR, b [ES] A
TR B RIRI AR AR,
BN EEF . —ALIRIBA T
oLz oA
W AT, S
TR AR, LA
TR R,

TR T . 7
-- Alan Burdick (New Yorker
2018.03.16)

EER—A IR BlER. RETH, NABRE, HHA—EIN

uf, ABAMLEIERWE? ST TR X

X J5Tfi Philip Ball ¥Fid. iXA> Philip Ball RIBA L&KM, fhR2IRATE
FRI—FENNHERBHERN—E, (BR)Y REWNESHR, T
IRTRK—BWE, GRS T —AREHRERAE T, AT T (BR)
Ho FTUMBIIERA L RS BIEE, EMAEANARE X, 4 (R
rEREHERESRA,

aF, (LR EARMPPR. Mk, XANER 2 200, (200 16 F/H. fil
WESKZEN: B, WY, ERAE, M ERRES CE S
ok, &JE, ERRET (HAS .

Ma Rt A CGES) RN MEFNE? IR M 5 B H IR 7l
(¥], Feynman (3%2) XM, BEEM—DAN———"MEMITALE
PHEER —— R TH . XE? RE G AP ? BR: XMW
MAHBTERR A K
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NBIERE NI R AEE S ORI, BT “ =2 &L o HREATA
FIIE CEE) fh="0 I TWk, {EREBATHE M e A= B R 2 AR T 1 1
FEAREREENE (52) o TR ERBA AR, JaRmtZmm 7 K
LT RSN J A BN, AR R i BA LT A ) AR R E A, G w2 Al A )
(B, B, (BA XANRAEEREHIRAR, FENE LALLM R .

AR (RS EXERRT. A NS, GER—F “Hi” . '
an, AR AEPRAE, AR SRATREAE PRIk aE i, BUIEATAE A A
PRk ——FE R e AT BT AW, S5 RN T, (B RGP A AR AR
WA T o AR — MRS KM BT

PrEL, ARAERIA BERORRAY, BETRZ, RIOEER: Bk — DI
PRFER (RK, AFAREHIAT 3 FET) o Aam)IERE? 1. 5
REXHE: — T FEFHEXAD, —FFUAHE: —FFZEREAMNT
W, — FFXART (R . 2. AREBE. 3. HTA—EI.

BRNE LA T EF, NI 10 M8, 7 9 DA (5D . ik, A
10 NS, KMEA 8 Mk, 475 ? XASRATH 20— & L2
B, BWRZEARNM, Eagait)gR.

EwEREON SR, AmiEECEREILE. LA, waEaE
B, PrUMeA AR, R, EAREME T . EAR LR
RS IRAE ), IRt R 2 FEACRE AR SO AT S AT R B R, Al A AA
K AR —ADNTE BN . BPMRR——E s SR TR ——2 i
K, BATHE B IIHE AR T LSS, MEANER, JHEZS
AW, BevE, FEgExE, WIS R4, FEEE, Asii Rl

W2, BAZEENEREIRER, AR KRB R, FFRONSIHE
REEWIVE AL ? AP A B, 2 4, G EHFIR.
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Lucasian Chair of Mathematics

Lucasian Chair of Mathematics is a mathematics (or theoretical physics) professorship in
Cambridge University, founded in 1663 by Henry Lucas

Year of
n s fenure 'VI’]

Isaac Barrow

1663 (1630 - 1677) Classics and mathematics
2 1669 :EZCZN_EJ\.'::;;; Mathematics and physics 33

William Whiston
1702 i
3 70. (1667 - 1752) Mathematics 9

Joseph Larmor
14 1903 Joseph Larmor

(1857 - 1942) Physics 29
B S {1;:;I—Di1r9a;4) Physics 37
16 1969 J:g;j Elglgtgf;;\ Fluid mechanics 10
17 1979 STlpsr:lezn—H;(;;I:;g Theart‘a:tci)(s::l1 g:;y;;cs and -
18| 2009 % String theory 6

4, FAVE RS P ——Lucas (7 R B,

HoeRAERMA A AFBKENR, BERYHEX MR, H
AL EA Ja REARAERDEE TAE, 2= KRR Aa5 1
WA TIX 3.

SR “Lucas B4 1FEE” /& Henry Lucas T 1663 FE4HERE L1
PR — A SR AR (41D B LB AT . X YA
— AR AT LML, BIBLE NIk, —3ERAE 19 M AR AT (5

BN, RREERANE (5 o BoARAVERIE, 2 Newton (4
W) o XA A N RES R, EATM B N RE X A (Paul

Dirac) , {HAE:-

RE . 1, BANERHT Maxwell) FEA it
W BH.
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REE. W, Erli?

W&: BH. RiEmXHES2 1901 FLUGEK, #efh TislR¥EZ )G,
W, FIEARLUIE DURREE, HIXMRESE (), LR
=E. =2, AFEKE, RERTIHEIURRKEN. RURTREL, XH
KRERT, #iH7T, PmEta. Ba, RERXADRE, RAREE
B R, REFRELHE. b Wikipedia, BEHILHIME. Wiki BE AR
2R, XA NIE R

If. 1901 LhJg, ARIEHE, ARERMIBRIRAE - IMAEEEG&ZK—
—Paul Dirac (Fk$ive, 1902-1984, #Eiif#Z 1933 4F) , MR H#iE T
W UURY, RFEREEIURYE, BT %A %TEMY Dirac HfE. GEL
B HAb N, RAURZMAEER, (R0 AT I IX 42 7, ARAM A AR
AARHTEX L7, B, XANAANRMT 6 4, XNANBLE---FE, REA
HIEIX 4

Pl ARWIERE IR, EiRTIR. AU SIFIZAD Lucas PHEEHER
REE; ZfEEit: FWfod, Dirac ud (K% . HIFMHLIAIX L
HMANWRGE, H—a&, RAEXNNANRRFEFIER.

MR, XANPHERIE AN EE, B 67 ¥, —EBE TR, FTLATAESES 67
PEITERT . ELRMT 30 4, 4FWRMT 33 £, 45?2 Dirac MK
RA. Dirac NATAIRA? BN S F. fih 20 22 C&KHE T, Finl
IR KA 30 % o

FIrEL, XA Lucas P& SBIFBA KX BB .

EF, (B INMRIEEER T AN —SABRERFINER: KEWER
Bk o
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5 [ 4 2 3

oy UL R RS R A

1904 Lord Rayleigh
1906 Joseph John Thompson 2 = BB
1915 William Henry Bragg & William Lawrence Bragg
1917 Charles Glover Barkla

1927 Charles Thomson Rees Wilson

1928 Owen Willians Richardson

1933 Paul Dirac

1935 James Chadwick

1937 George Paget Thomson

1947 Edward Victor Appleton

1948 Patrick Maynard Stuart Blackett

1950 Cecil Frank Powell

1951 John Douglas Cockcroft

1971 Denis Gabor

1974 Martin Ryle & Antony Hewish

1977 Nevill Francis Mott (1905-1996) 1979 EE4TT

e a— 8.
2003 Anthony James Leggett & Lucas ifFE
2009 Charles K. Kao

2010 Andre Geim & Konstantin Noveselov
2013 Peter Higgs
2016 David Thouless, Duncan Haldane & Michael Kosterlitz

EUPR R, IERATRE S — 1R,

(EH) XANRWE, #2Fdil WREPN. HEANERE, &ENYE
NUREZRIR . SLhr b, REFAANEEEEN, e EEEPR
B, f Rayleigh &54%,

EERXILNARE, FoiE IUREZM 1901 FIF46 ), Rayleigh,
Thompson, 8555555, 4, P BEMALTFRMEKE, MERKLLE
i, {H Thompson {536 X MFEE. Dirac AFIRH, 4FHBK. XA
WA BB, R RR s, £E—KMbKfEid, JLEREK C (The
Strangest Man: The Hidden Life of Paul Dirac, Mystic of the
Atom) ) o

H5E£NIMK, Dirac ARITREKI—NAN, RIRBHGE, AW ZE, TG
FIE () ? i, REXEAREZR, REGFHAEE, HEXE AL
TSI, EE (19) 40 4FfR. 30 4FMR, ZJE, 60 ERMEET, F
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FRA? 60 FRKA. B 77 £, Mott) BAMAET GHEIURKE) . H
SLIZA N Mott fEBERSMEAREER), 2B, & Bristol KA.
Watt, 17%E, (19> 06 (4F) HAE, F&E (R HNECL728 7T,
72 B A REAEAIBIIA Lucas (PHEER MM E) HHT .

Wi 1 CGERD 12T

Xt, fiRZT . A, ERETIVE, (Leggett) XN ANEHZ T E
H&, (Thouless Fl Kosterlitz) XM M ZEEFHE, (Higgs) XA
ERERE . A, ML RIRLE NAL EERWE? KR EIE &AL BN
B, 79 FREHE, XM ANIEREFEE, kR, i ABOCEBRER
o

(Leggett) XN AKIEALT &L A By, AAEHE (ff) B3
RS, EFBRER. AT Z (19) 78 FF| 83 4. AJHER 79,
80, fhRysmE AT, RIWBRN, RSB FREBAM LA LI
B JFRET 8, REEEEFEMEE—8 L. 2L TEZA,
flvph 2% 7 EE AN KRY, BREEME: Illinois (FFIEH) K%, J&
RAEH B ik DURSE, FrLLEAESE () , EAMEK,

(Thouless fll Kosterlitz) XN AWZE, HEMEELERIEG, HEAR
RRA AR, (Higgs) XA ANwlEF, BEEEEA, %3 (200 13
4, Higgs boson (MmAEH A F) ELWEIEL T . (Geim F
Novoselov) X W NWe, =ML p), &MNET Bk, WEE
Manchester (2 VJHiRE) K2, #t 2 Ui 2 BRAR IG5 3 M FBAS W .
Charles Kao (im#) We, RIRMAEBFME, FEEIZD, fhEveEP R,
FirbA, TRAEIX HL

Rltk, 1979 4, B Dirac EMET)E, HEIMF RS X ER A4 B kR, i
AT AR R — MR I EN IR A B . XA SIG(K), XA T, XA
IR T . W, Hawking HiAk X7 . REA VML L RH RS, RAEH
ENFEE EEREX AR, H5? FEER.
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E& L 4% E i

20 BA, B, K
Academic Diploma, 21
ETH
BA, SIl#ff K5 23
RSy, KIiE 23-25
=M. TH51%
24 PhD, SIHF K2
PhD, University of 26
Zurich, %4 4 5%
RS (i RIES),
S FLARURE, R SCAH RS
i, E= mczl
Lucas VY #%Z, 27
SR
28 K # Penrose-Hawking
singularity theorems
32 k3 Bekenstein-
Hawking radiation
R SR 36
37 Lucas V7,
BIFFRE
41 3 Hartle-Hawking
State Model
R IURE 42

L Ja GIFIR, LREAVFR. BATE? EiFrg. iF. R4, HRER
HriHEALL?

BREHE, REMMBEE, 28 aeZRYENEN CEAR o 1ift
A (WA Y , 1988 AR Z 5 10 4, AE MBI RS & Clinton
CRAARTD |, iR A A& Hillary, WA Clinton. fAITI&E T fh 255k
FE, AER—NHERS . VR EMATAAR B videoo M, {34 White

House Lecture, Hawking.

White House Lecture, 1998, & video. I video —FFUHME, J&—EX#i
B, A FIE A AR 2 2R, ROIEZE R —4NM
i, — AN EFEGHE, fhEH AR, F —REEE S, &
HRr&EAR, 2RAZEBM EERH. MXAEHHE—K PPT: Lk
W . E4, ERFEHEARAE CAAZK) o fhRgthng?



MR YR 237

B, KPR =5, KEARL S, AR ZFEZ N, BT
AR . (R e, Gash="ef. a5, ) EiMR2
P, (AT XA R EERBESW, 2R

v CGE) 24 SEE L. WARE, FUEBLHMATE. 4Fi 27 22
ZM FIRAMIE T, Lucas (JHEEEIR) , i 37 &4 EER. XA
HEW ., ROTAVHE, J2R, HTAE, HEREREHAELE, 4
g ?

4F, AR TAE.

FZHREH, 21 AR, 26 =L, 26 FA—F, it T 4 FREEKRL
%% (Brownian motion, Photoelectric Effect, Special Relativity, E=
me’), H—REEALAEE VIR, 10 E2 )5, XS, W L
2o BAEMAET —R, g EEEE—1T) X4 g, WRA
IERTE, Aefggafls 5 Ao IR EEF, A LLERA. HRES —
MNEREANT , BB — MR RRUE R, 2 B (R IE R .

W, Sfth 28 ¥, XA Singularity theorems, ¥ F, i 1
(Radiation) IXANRARME—(EHF —IRINARDE, 2 32 &, IAEWRINEIE
W, WATREESIA T, BARBESAERNMABRMARTE L. 4. o
DL, A8 BLAE A T DR ? (HIRAANE L, XANE L. ARUUIR 32 52 R B
HIEN, 21452, BAZRM, hAE 101 (£ , fhiREAZR.

W, BBA VXN NI AL . M EA T, 2% RE, HiE
WMEAET— AN KR E LM — Chair, XANKRER S, AN, fht
17, A (LB E) BANKRA, U2 HSE, Chair professor
B4 T A, REBRIMZX 2K RERFEELCEA Chair.

. WRIBIE (HBIK) .

W, WANT (%) . A Chair H 4.
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A i

o, BATRMEAER, X2\ 7T, HEAFLMREZER,

PREMBL S, IRERA L, IRE TIREAN, BOSRL LERAE T E AW
EA—HE, AR,

RET A E 2L, MhERHESE, flouthAid 1404, 2054 kKR ?
FTERNE XK,

AR L RIABAS Kuhn, B RGRIE . s, FERIZ R,
RHNBS, HILERTAMEE T CHARFER S
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E£ERE
E % e
1942 ot |1HgH’E
1962 20 |BA, ¥R, RN

1963 21 | g B M T AL ALS
1965 23 | HREEES (HRane Wilde)
1966 24 |PhD, I A2

1967 25 | RJLT A

1970 28 | #&JLAE

1974 32 | FRUAASHT F A R

1979 37 | ZILTFHAE; SIHFR FLucasifh e HEF
1985 43 | REULIERE T LA ULTE
1989 fiEElaine 34"+ 1988 | 46 |HifR (A Brief History of Time) (RITIF %) (E)

1990 # &Rk

e 1995 53 | HIRELS; TIRESEE (TiElaine Mason)
1992 I AR 55 — ik
W4 | [2006 | 64 | kALE
2018 76 |3/114H Xiit

4F, BAPRE MM AE . BICHEEF KD

(19) 42 WA, fib 21 ZRCLZSHHRZAEA (ALS) fiE. XAMES
A LR R A REIE R VRIOVLIAL, —BOR U R BEETE 2 5. i
FARFHE, %71 2 £, RKIMEKIE, BABLEE CHAKFER , Ak
Ao WU MEE M) SE, bR, Y XUOTHIRBIA

flh 23 B E5UE, 2 EfiER L. e —F, B -NILTFHAE; ZF2
Ja, ME—IZ LA, )5, fih 32 BT REALR R X HT, BAE
VLA IS AN T5 ALK, P AARLHEF 0 JEokWE, AMAZE (R X
A2 R R ECRE™E T (B G, M (37 B) BAETHEAILT.
F4E, 424 EFHAS Lucas professors

43 ZIFIR, ARG, ZERNAS VRS, ASREUOE B A — kUi i
Geneva (EWE) ’ Eﬁé’ %i”@l‘%’ %UQ/I\YE’ gﬁ%o 'ﬁﬁu)ﬁ) %B/l\
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ZJa, ARG T, ZATEsEIHE. JEk, MNP T4 iz k£ — 1
computer, FELE, HRMBLZIEIIAH machine RPFE, 243 %,

Fir CAEI 43 55 B, AR =D——3RRIA VIR, =AERERNTEDS
KFET, 0?2 4 7. #HA (Bekenstein-Hawking) radiation,
MWABA T, Al EFRAS Chair T, 5?2 BrbL GES) , 20 GF
%), wiRdRR, o E R

PRULAE H EZX A RE AR AEND 2 — N AREERT A TR R A ik, B L F i LE 4%
%, Atk WEP L, RERBRMAGE DML AER A, SR
AP EEAT . SIS B, HEINF RS L. Mk, R
B, REEMZERY. BRI =T, FEZERPUE. BgeE
HYRRL —rl, GFg?

AR —FRAEEFRE: (19 88 4, fhHHA (BHED FxE, K
AR, — R, TR T o Ao A X AR Ol R B,
. fli— T R4, BRA (FH) inflation —H#, BRI, HANE
B RS , BB EFE R R (R .

G w (%)

RO, her DA, g etk AUE, Jb. FE. CGES) fhiisk
ek b, REREER, Rpefhissdnm. Fideu? s t. e
wy o PRl XEEREWN, AT, 8844, FE A (894F) , ET
XA (Elaine) f#r+, AaEME—RP L, 22—, Elaine. 25—, O
LENZBEE R T () . MBEXEWE? KMEMEK T, BT2A?
BAmMIE, FAXEEABXAY; BE—ARMEHEICE, XANTERE
Wikipedia #FIH); RIERMEBERHE (5 .

uf, At 65 FHERFE RN Jane 4545, 30 4E2ZJ5, 95 FHME, L LN
4%, BRIXAMPL Elaine 8545, 4EFF 7 1148, (B0 B
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BN, X (R RERT, 92 4, MAE KBS A=, 92
ERR SR T . RS FEVRR, R HCE.

4f, BRI IXFE T
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4f, BEZXANNEAFR YT

EHiR (A RERN: RPEsiF iy, FrKER (D, X
NRFHAE, MIRFHET T
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& 3

. MUSIC-TO MOVE
THE;:STARS,  /®

JANE-HAWKING .

1999
1965 4F, Jane Wilde IZ4E 4>, Ml CANE _
SHAIT, WHNAEENE. HE, fift: HERSRT Jane 5
Wilde 19814 MEHAF HRA 2540, Bosal MR

(HES 5 Lok

i ST VKA
SRR BRAE T IRSCHIAS...

uF, FEE.

RAEAZEBR, AU . LREEE T —AXTFHFZNAHE
4, M (The Theory of Everything) (2002) , ZJ5H —#o<TiIfE
W, ATEENST, ARiEJUER (2014 . SRR TZE, F—
AN HIY Tana Gold, VFZHFETULAY, IRE—NEHIFK. Ui, A
UL

(B EA AT —EMI,  (19) 65 4. ZJafhar Bk, £
—HEEETAML. FEAE) ET Jane T 81 FERIRNEERM L, b
WP I LV i, )5BS 95 4F, [, E V{1 Elaine.

U MAHE_IRAEIRZJEWE, IS AR AN Elaine AR AN HE—1FER
NEFEMT . FrEL, &5 Jane I NBEEA ETF T, Zyf1ER Jane,
BEEE.
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CE—) B2 G449, B —AERA Jane 5 7 —AEfE (B4
{Music to Move the Stars) (%) .

T, (BA) XNENHIXAS, fFanazon. com. B t: The collapse of
the high profile Hawking marriage, provoked by Stephen’s affair
with a nurse, is related in honest detail (HfFH2r5—4&4 LGy
TEIIR T %3208 HESSHPR, BhiEmid 7T X—3H8) . 47
+, EEEP LR

FE4 2006 5P+ Elaine B4, RMAISHE —IREE. 74, Jane &
e, T ANKT, TR TERE (Travelling to Infinity) , IF0E?
Gold TEMIBLAE L F P, Infinity #iE R~ Divorce (HIF) (%) .

i, AR —A, 5i# first version ((F—hx) , £HEHR—&, angry
(ESD , BENENINIELE 4 4, XAPIAE sell B, BAEL. KE
amazon. com —EALHIIE. REEGEELTE AR (B , XALBE

—

Ho
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Tanya Gold I &1L i LG

EAREA I A, i AR eI R 1A, R4 2=BAE (The Theory of Everything)
CIPBLe) XTI AN . . X R AR S 48 T 30445003 T)ane Wilde )
[FIZ 41, 4R (Travelling to Infinity)  (EFRZ 0k, 20074E) . (fFiXf, “FEIR”

JEfR CEIET . ) b, BN AT, EHEEAFEZE ( Music to Move the Stars)

CEEN R M S, 19994F) ¢ (XA H TS “EiT” .

FE1965LE LRI, Jane IR ST RERE A T £ A, BAIm A Wi, HEm s, eI
A, T—ERrEE A2 IS UG T =T WiEr T le AR L (berian
LR AT R R, W AMRAE TR SRR A —— T b A AR AY .

AR AR, (AT Bk . 32 I AN B R e R R
(Fellow) i, fthhede 7 istilf, (HEARIUBAZET . oy fhAZ T e sostbry “a)
Bl dode. fOE. AERAEE, DLRBFREMIEZE T o Bl AN 03 I i 3 2R
d—— “PHEIEET . Clanefift, FHEBHNAEEZEF Milevaft BT IFIATTE “ 8"
FH IR S )

FRIRTEHRADAR LG M At - S« IE R Z Vm A R A AAE LB . 7
S FF “— VIR AT RS o BRI, W R AN B AR E QR (il R it
TRAME) » A HE AR DA S T W 7

R TRE R AN KA —— A TR A0 7 —— (ERAUR A S A2, iR
HIE b —— A S i — R R S

-- Tanya Gold (spectator.co.uk 2015.01.10)

EAHRRIA BB, Tanya Gold () o RAHEL, X#HT
AANER, XNREEEN, F9? 2ERERK. i, i, Jane, 5
—ANEYE, Jane FIEMATERMA, ERARMEGIS T, ZJFEEHCH
SEARTT R BT T, O T IR AR EILZ T, RO SR
MIEINL. rt . EIKSESE, EEZE. MR EOE M E) 80 4N, XA
PV Jane B, FEE—THIMREATEAME (RFD o MBI AL
RAENE, —RAERER, NMEREZMA TR L.

ZJa, Ee—IrnmiEg R E CrE, BERECRANIER A, HER
NIRRT, AR RE AR RAA 7 ——R B AR Z ]
A S RS T o A AR SR R B — A et EARBEA KA
A, WEARREY L, Bt & EEM I R ARR B L. A RAA
HEW =T, MR ARG, &2 E——B 0. PR
17, HRIRE

FrA, Gold tFiBMI& IR RE: EERNERLKR, BE.
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o el ie

20024, 20065 IR PRI E 41T . 197858 — ik WE I, HBRS
WA SOEAHE S AR, Mol “ARREbRsaE” miEsd,
IR SRR ) 22 A AR S B A e AR X A (] . 78
GRS G GG IR LR A, T T IR RS AN T RE. R
AR WARIR B2 RE AR, T )\ N S A B T RN I AR
flsh FZZ AP A, B E CHERIRL, KR EIRAS TR 2.

19924F 2 IR LS ILARS AP AR IR A, AT KU R
IR R AR R T, Az AR 2 T e R
o8 P LT . AR ACERA A 0%, Mo ewb AR, sk
STEALTE FLERA LI0R . Ah AR BRI T 3R, i g s i .

- FERRAR)  ¢Rg 7 AT 2018, 03, 21)

Fe it e AN, Fo ot Wit s vk g 2

(19) 78 FFEEE—RA, H K2 92 4, XAz, WH 6 MR
Memift, e RIZEE (AR o Fo RSN i Y

NAFAT BUONE AT 88 SEAR KM 1, EeCaERiEi L
MHEN, 2BERE LHN—A “E67 AN (RE . (Ff) ZHAp
THRPEE, g7

4R, EREAREM BB SRR SE . BEAR 15 708, M —NFiE—
%, WHCHSIETT BN, BT 7 AAT, BIEEE AR PLE T s, T4
WE? UREVERNF, iR — KBS 95 R, Pl RS =
Fo MEITHRE, MAK, A AERA Jane, Jane AFX%, HidEW
. JROR, MRS S R, B AR RS R LR, M ACKERIBRT
K, AtId SR I o
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XA RN ?
BAARASGEMOX TR, HEMERTIREEMY CEAE) « 494,
FATRB N STIXAS, MXFEREZA T B, DMMUXFhHE AT
A1, BAFEBIVHAN
ERG: BRATBAE SR . (B2, REHME, ZANHALFAHE.

C R AT O ZADRASEMITIE, Jin 7V, HPA g
Al o
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Richard Feynman  1918-1988

194247, P B: TAE 1S A Arline

Greenbaum , JSAE JITE it B A P HE () 45 %
. IXTE YIS, T abiE AN A . S5 U5
,_.l,“_m_mﬂ;“l:p!..‘:' A, At JiDeborah EREAE T, FEAEEK

mattheul e
B r(’n? cngl l\/r’:iﬁi:a['t’c % f%ﬁlﬁ °

19434F, P S YL FLos Alamos il 5L T3
TAE, ArlinefELlI FAlbuquerquefJJ7 75F5% -

194546 16 H, HUELETHifL, HRSME TR
TR, RN RITIRRE, BEbAL T /N
M, BLEMbEM. ArlinedEN25%, HEE FISL
FREUH (19654E)

W 5 ArlinefiE, 119964 4R HL :
CInfinity)  CFEERIRC)

1996

RARTA MBI NEEZE (G 72 AZm, REER—IDK
Bl

Feynman (3%%2) , KFHE. g 7T 70 %, &5 10 /& cancer UE
JE) , Al cancer T 10 4F, WG T MEIE=IR, B IOBAE
BE——I/AKK Arline, RAMPIRMIGEHFESY . M2AE MIT &M=L, fh
fIf 452 Princeton CEMMHD Kz, fild (19) 18 HFHAR, (19
42 4E 24 %, Arline BUERMSEIS T . NA-AAREE RIE? BIA Princeton
25 i 1) 2 2 G 0 At HE MV BT AN BR A48

FREL, 42 FE L —5l, Mt BB T Arline. FFANEHME, fhC&AE L
fA s, gt OB R AN BEVR o A RIE I S FER, B 2 (E R B A
LT, AR UR AR 2 4, JEK Arline &% T 3 4.
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S8R, A Ceremony (A5AL) —58, 5 BAEMIASI—ADER, &4
FAREEG . AR UiAEH AR, METE, RGRERLTREEE
o, GF? X—BE, FRE SR EFREE R, B, Fk.

AR e R B AN I, R R SR A B, AR Y 25 Los Alamos {85
T M Arline ZZEAE LR AT FERE, BN B8R 1550 K 5 A R
Wk ST IRBEAANIE Y Albuquerque, FFZAERMEE/PNI LR WARE,
Albuquerque BEEIPEZE 2 NPNHIZERE, Z—/NRWMT. 1L AN
T /& Santa Fe, B2 Santa Fe PiA~/INi A ZEF2 2 Albuquerque. Arline J&
B TBAE Albuquerque, AREANKRIETT, FCERKIIIETT, HE U197 =R

FrBL, MBBUAEAEMR T3, Manhattan Project. =#EZJ5, 45 4, fhik
B, WERT . ME T -AREHE, BN, EE T EIFK
(5, fETHE%EE, JF T 24N £l Albuquerque, FiEhl—i& JLAN/NT,
HEMhEM, HEH X!

MAME AR NGB R () ? XA AWZM Manhattan Project o
B —IK FBI N[ fth, R4E45X A Los Alamos YEH A BE 2[R IENE ? XA
Pi: Feynman (5 A%) . RNAAWE? KN Feynman We &2 41, HEARAR
PBEE T T, EEHE — DN NI 2T 8. flilil Feynman A 7] fE/2[A]
. 253 FBI Gl HT % Feynman. Manhattan Project ZJ&, XA AN
T AT IR, ZERBIREARS L. A REE (ARRZD

o WA SIE S FIR, Feynman PIIXANIE, X—BiE, 96 FHR T —
R, M (Infinity) (BAET) o BNFHIGI Jane AP
( {Travelling to Infinity » ) HIF—FE.



250 M fa/NK

WmE T 19464E, 28 HI W S THES T HEH, HH.
%15 19884 2 2 R R R & .
1946 F10H17H
D'Arline,

REM, FKEZM.

P 3 R 2 T ) b X A) - H R ER R B e R LS E, 2EN

HUPRE R R OB, L R IR E M. BB E M. Ao Z .

TR AR AE TR A PR BE IS AR RAT A (B F ) SR AL 2 TR0 B iR e 5 B (2 3R

MO . P AT T LS AR — E L e i ) - AR SR — T B . BRI

AP REVS IR . FAIRAZMA 27 FRATAT LA aG — i &= o) R Bl -- 3 5 21 op

T A L. FRINTE REME AT A0 7 RE . B R R R, RN

PR FRAT BT IE B B ) R S R i

PREFIIRARC, B REES FARAL S H U AT T A4 . RIS HHERL . iR
LRI IR, RALIETERL, FAREEAHFERER. . R HEN, W

(RRCIRGTE g NG 117 S

RE BT, RIEEEFENR.

LERMET. RETIT .

Rich.

PN IR TR A X S (A R A R PR bl .

Feynman Z % Arline £t I %, Feynman27 %, Arline s£25%. ZJq,
Arline AttfE Kt 1 £F 4 4MNH, 16 MHJE, Feymman 57 —#15, 57T
ZJEHEL, BIRIEEA .

MBESE T, ZRIGIR T . MEMERMBARKAME () . Arline 45 45K
f, XEMER46F 10 A 17 He & —T. KfERMU: FAT MR
ZHl, FHEEE, ZEXBRERMEA RN, hid, XA, b
Y, RAREI O ARIREE, KU ZXAS, ARAZEH LA,
R, ANHTHEME.

IF. ZJEfhi: IRESRRIET , EARIIRZIEEMAME, KEFR. &
JarE Feynman FIE4ER: ARAEGETEHIR, FOBA RGN (5K, HA
% .

HJa, Feynman 33 DURS, (EAMXE TR, (L8 Bk VA
= W%, AESUE. IHERRZ, Arline DEMRTE, ARESMPZT .



MR YR 251

£E

1995 E 45 Jane BUS, BN
H 4Pt Elaine Mason

2006 5 Elaine B 4§

ZHER, RTRAMETHIRER—
— AR L e S i b 5
IR RERF 08 5 AN, 2 A REh
X SR BE & T LESE

Elaine Mason I8 4 (1995

20004F, fE&¥H2L KT 8IHiAddenbrooke MIBE FE 3212, #EHI{ Rz,
TR T A . 20034E, E4 L)L luey AT E)S, Loy EkiEd . (HE
G AFAE A R FEARL 5 R TS R A —Se T L SRR, 2K,

M ZE AR IX A ESS R E FE IR T — RIMGE: JET B R %,

ZEEAh, fE4E IR PR, bR ARG I LE A e
KR, SR ZKEE AR ) B VI BR AT s 7E— R A — K,

kAt B R TEAE R B, DAZ Tt A2 A2 FLE AT (dailymail.co.uk 2006.10.20)

FRE, WP (5 o U, XAIYIRRL.

AR AE: Al (BE—fF) 2 Jane; 95 FHM, S EBTIANML, O
2 Mt 6 4 7, M Elaine; ZJa, bl (55 —fF) # Elaine .

2006 £, #%)F 11 £, WADNEIREELS. A BERER? $57.
WNEMOaEH T, SIS EEEME 208, Zonmed.

., (BT XANMERE (Daily Mail) XE#RIE, 06 4. B, BEE
KEAES WESZINEKE, HEU%EER: violence and abuse (FJIFI
JEFE) o BIUEHE: 2000 FEHEFEAE; (200 03 4, L)L Lucy #H
., RIEAWKEZESFE. thEise 2006 £, 25 2000 FEHHEE R E—
—RWGFEAF . F—IK, BELEIELIEE. 9 EREHWH, XNER
1 SWHERR, LRi2E. ERP LU RXCRT, Nhathffx4
EIF? E4: BT GFE) . MEERUAEN T,




252 ST

2, At B R AW ?

AR T, KMz JERE T AR AL, REEARRA 6 Nt
N7 A JLEIHL 6 N3t g XU B ?

M, Hh—MPLgifhja ke —E2E. INMLANREE, o&f
PINET, R EHER, AEREGEN A EHEK, ARy EHE
HIAA MR . AT A LA s, — A T, &a
ik EEAE, RAME%REMH. Fril, EREET.

LS JEWR, ABRASA ARHEI G, BUERHE 1o XASRIRYE KA 13
f CET) - EMEFERERE LR, AibfbirirRIR GF5 , fEfh
R EFI—T], kARG PR 1 BRI, KRR B —— D it
CZMEIEA N, FEEE; Bf, ZERIRK, EhBeEfe Bmm. /&
BHEIRLE, R R T 5K I B KKTE P CH G
) . BE, HI. AU AR ?

BN CAANERD , BoHSRY, ESREPER, HoEh
(BAZ) . AN, HI. REMIE, BRMAREEHIMIIIA, JTi6R
—HBy, JEREEZ, AREEH, FARSFMIRIRMER T . MhwER
HIEH, AR AR PEHRIE R .

M Ja R LT A WE ? R R SR ) N B BAS AN G o o R R BAS 4
BREGMIZE), RASRAHEMN. hHCAREZS), RELMTIER,
Hifhizzh. WE—THRIRENHIT.



MR YR 253

BAOGTA

DX ARFJA R, At SRR I — A5 E 18 K 1)
AR R

-- Roger Penrose
(theguardian.com 2018.03.14)

BTN

RANABA I, EHRITH. (B XA XL, R
R, BRI, (A AR RT I

BITH, RMIANZHER Penrose BN, fbl: “Ed, BMAERKE
AEAEVHTAZKPE, RIWT AR B, At A e A R A . B
L b PRI R o

Pl THAAEFEREEEL MM CEAS , Ey g (HAER .

EEARIATH, .



254 M fa/NK

NOMINATIONS NOMINATION
mmm% 0SCARS 2013

KRR AR DAS N SECOND ROLE

“DES ACTEURS AU SOMMET DE LEUMRT. D'UNE PROFONDE HUMANITE

1965 23 I% Jane Wilde JOHN HAWKES HELEN HUNT
er WILLIAM H. MACY

1967 25 | KILF A TARIT (e P il ?
imoty i | 0 THESESSIO
g o e

1970 28 | &)l lucy i | id&. LA BES |

*® = i putel
el w | =Sl (|ZHER g 2012 L, MR TR, I AT
P [RERCHNRT) MR KA AR5 0 Uk

4, &1

(HELE =487 KBEZ. &8 MEZ—Fh B B=EAET
We, Rz, b bRM (IR \BEF. A, E%. AR—FAHKN
R ATE SRR .

F—A. B, XMEES 23 SR EAR. B, A, A, (23 ) XA
JELENS, 25 A, M Timothy, &KL . A/ R = )R
M) (5, kit 7T RE, ST EE, TR BERAMRITE, F
fE Seattle (FHFEE]) .

BoARLIL Luey. MRIEE, SERA, maRESEET 5 AJ)LH
Ril

FE=A XANN)LTF, Y Robert, & 37 S AAER. XA Robert H{KIA
T, &1 Account manager (JPHEFE) , N Lego (SRE) FEHTIE.



MR YR 255

4. ARUL, ARRRIIN N AREEEZT?

RERTEXANRE, FIXAHEE (BA) , BEEFER. XA HEELXMNE
T BAOANREK, HIHE, ZIDNAREZAREITLS, ST
ARER. EREESG G =ANARES: — 2B, —4M2F, 4
Feeeeo ANRANLE, P EEE DB R, SR NRKIART, e
LAERM, fhE CRERmMN RS, AR . MEIT 7B DL
W, (HATREANBEREE 15 738

I o BAOFKREN, EMMRFEE AL, REFARFAN, HFE., £
RS, IR S AR TR E, £DE EHE, T,
fEfl k. RN M 30 ZHHINRAILA CIERLLY, Mhiin, HEE
EEUR . SiRAE T AL, ARG L, 2Rk AL, EI]
BNBEIRIZ R a7, M DS, SRR E RS, AN
wHAE L, HEEXANEE. BRREE, 1.

RINRAEIEA, RAFER XS, NHEESNMRE H CMET,
it 2

R A ERAESHR, MRAEESERAA, FHE 30 £ 40 H3t
T BETEIER, EeHRIHIERE (5 ?

ihﬂ Lé_ 'VJ\ \‘H'Il}zz‘ﬁ fld_" BLEN

AT E



256 ST

ATR—TARRE, A, R, BEmBEEZLART



MR YR 257

PR

A Brief History of Time (1988)

Black Holes and Baby Universes and Other Essays (1993)

The Universe in a Nutshell (2001)
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