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(%) The Nobel Prize Award Ceremonies
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) Nobelprize.org

NOBEL PRIZES , ALFRED NOBEL |

Nobel Prize Award Ceremony

PRIZE AWARDERS , NOMINATION ,

Nobel Peace Prize Aw

Ceremony Nobel Banguet

PRIZE ANNOUNCEMENTS

, AWARD CEREMONIES |

EDUCATIONAL GAMES |

The Nobel Prize Award Ceremonies

The Nobel Laureates take center stage in Stockholm on 10 December when they receive
the Nobel Prize Medal, Nobel Prize Diploma and document confirming the Nobel Prize
amount from King Carl XV1 Gustaf of Sweden. In Oslo, the Nobel Peace Prize Laureates
receive their Nobel Peace Prize from the Chairman of the Norwegian Nobel Committee in
the presence of King Harald V of Norway. An important part is the presentation of the
Nobel Lectures by the Nobel Laureates. In Stockholm, the lectures are presented days
before the Nobel Prize Award Ceremony. In Oslo, the Nobel Laureates deliver their
lectures during the Nobel Peace Prize Award Ceremony.
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Nobel Prize Award
Ceremonies

Nobel Lectures 2007
Nobel Week 2007
The Magic Week

The Nobel Prize Award
Ceremonies and Eanquets

What the Nobel Laureates
Receive

2008 Nobel Prizes

PHYSICS

Yoichiro Nambu
Makoto Kobayashi
Toshihide Maskawa

Prize Announcements °
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1% %% (Thomson )
SHUE  E%fE (Rutherford)

KEHYE SR T B (1913)

EHAKAF (Balmer formula)

R R

[ &

HIEIEIE (correspondence principle )

R T (1914-1924) > RS AL,

KR — R ARIET

gL (1921)

KRIEN (BHEMRE 1922 BHLG)

st H D (1922)

EEFASIREEIRSS (Hf-72) JTZ (Caster and Hevesy )
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BKS ¥z ( The Bohr-Kramers-Slater theory, 1924 )
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VI.

VII.

VIII.

AR (Kramers)
YA EE (Heisenberg)
A (Born)

#JH (Jordan)

ARG IREERE (1926-1927)
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AR CBfREE - 1927 53 A)

Mgl R > 1927 9 H )

% DR SH BAKY R A

1927 HHREKI(E (Solvay) &k

1930 FEARREEGH

EPR &3 (The Einstein-Podolsky-Rosen paper, 1935 )

1930 4 - Y R HEEIEYER LA YT Y B B 5T

FERT AT IS 2R S

HFEINZRERY 1938 FEhHinEE

FEWTFERT et ED Hevesy K Levi #2JE8 th 1 Lo K fta—ME R i &
TRHERYETER
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Tl U E] 600 mg HYSE

JR-FIZP7EE (1936-1943 )
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BEFEFTEE (1943)

B KEHM Los Alamos (1943 )

MERHEE ( phenomenological realist)
Wit EZ (complementarism )
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B F( (1945-1962)

TRV EMEENHFE (1912, 1948, 1954 )

BRI S ELHIME (Rosenfeld, 1933,1950)
"B 4 (“Glasnost” ) FYSCHEE

CERN

Nordita

RISE

NISFFE

T FE
HER

ST L
R



On Niels Bohr

Prelude

Vi

Childhood and Youth (1885- 1911)
“In Denmark | was Born...”
Boyhood

Student Days

Study in England (1911 — 1912)

Cambridge Thomson
Manchester Rutherford
Bohr’s Theory of Hydrogen Atom (1913)
Balmer formula
Bohr’s model
Reaction
Germs of the correspondence principle
Old Quantum Theory (1914 — 1924) - Sommerfeld
Establish the Institute (1921)
Bohr Festspiele ( Gottingen since 1922)
Nobel prize (1922)
Discovery of Hafnium from Copenhagen(1923, Coster & Hevesy)
Visit to the U.S.A.(1923) - contact with Rockefeller foundation
BKS theory
Bohr and Einstein

Discovery of Quantum Mechanics (1924—1926)

de Brogile

Kramers

Heisenberger

Born (1926)

The Spirit of Copenhagen (1926—1927)

The Copenhagen team in 1926 (Kramers, Thomas, Klein, Dirac,
Heisenberg, Pauli)

Schrodinger’s visit

Prelude to complementarity: the Bohr-Heisenberg dialog

The uncertainty relation (1927, March)

Complementarity (1927, Sept.)

1927 the 5™ Solvay conference

1930 the 6™ Solvay conference



1935 EPR paper
VII. Bohr Orchestrated experimental progress in Physics and in Biology
in 1930’s)
Building accelerators
Help to develop the neutron activation analysis and isotopic tracer
in biology (Hevesy and Levi)
VIIIl.  Nuclear Physics (1936- 1943)
Compound nucleus (1936)
Main direction of the institute moves from atomic spectroscopy
to nuclear process
Bohr and Fermi report o fisson in Washington meeting in 1939
Bohr-Wheeler theory of fisson
Bohr proposes the uranium fisson by slow neutron is due to rare
isotope 235
Bohr — Heisenberg meets in Copenhagen (1941)
Leave Demark and first visit to Los Alamos (1943)
IX.  Bohrand Philosophy
Phenomenological Realists
Complementarism
X. Later Years (1945- 1962)
Physics Research
stopping and scattering power of electrically charged particles
In matter (1912, 1948, 1954)
on the measurability of electromagnetic filed qualities
(1933,1950)
Pioneer of Glasnost
CERN
Nordita
RISE
The later travels

Epilog : Personality and Characters
Family man
Sense of Responsibility
Inspiration to younger generation
Visit to China



5 35 0y B ORI g
R g
LA FHam R fl e
2013 # 9 * 28 p

RER PNEERZREYBREEZHF B H#E FEZRY >
— % TXATE > REEZ  SEHAZEERIL - UGN TTFEEMT D
oo KH#E B ZBEENK CAEARASETZIHFT - ERARE B YE
HRERBZBZAMATH - BEEE (REHFXE) FoHAHERIEH
# Hall and Knight =z Algebra # Higher Algebra > X &% Wentworth and Smith
Z Geometry K Trigonometry % > 3 X & EZ W7+ F K > Hall and Knight
ZTZRRE, MANEREEBZE AW BEAZE&  LHEAKZEN - T7
MFAETNERAZ T HARZEELZAE - ERFH > BIBESFHE £H

REELQR T WA HZ % > wE 5 Wentworth 2] > ZAFEH % HKAK
iy B EF > HE &AM A natural science > T & natural history ## -
AXFBETHACLEAANDTERERABRAZEE  UHAZHREREZ
% o]

ASHMEBEEYZREAZMEDLK EEA+T LA+ HEZIR - RBZH >
W T8 (quaternion) m B EA £ R E B E K FIE (Sir William Rowan Hamilton)
{3k 4 > H i fE# %18 (Peter Guthrie Tait) 4 /&7 % - T % 7 # (Josiah Willard
Gibbs) & F @ & (vector) > U— "4 &/ ¥ > BH R > FEA+TFZH &
FER FELTAZIERZNN ODAHEMBML - AL NHEAREZER > &
Edwin Bidwell Wilson %% & 2 > 1 Vector Analysis = 4 | 1T H M ot Z 4t 3¢
BEMAEEW  HESERZ  THRAERSE EEEATELARY EEZEE -

REECEERREZ " WIH BORWE &L LEFR X (Lord Kelvin »
X 4 William Thomson) 4 -2 > Treatise on Natural Philosophy M #t £ & F & » %
WAL MAFMAENR - HERUNAAMERL MUSEZIERERE -

MEZE BERBZ T EHES > EXEHA LRGP T ERE IR AXE
ZH AR & C s (William Whewell) = (2 ) - & K % (Sir John Frederic
William Herschel) z (3 K) - £F & (William James Morton) = (BEHE X ) -
EZNFEZE B AEALEBELE RFEEXAER - TEEFL A2 (F
RS2 HERE) ENFEBZ (EL) EERELEZRERLAERESR
MEFRTUEES - BXRE (KR) IRFER (RBETHR) TR -BEZIAN
wt —ERFENZIHRET  BEARBRZITEBELR  TEERMZZEK
HArmREH K -



Bt - 3B (Max Born) HYRIEEER

JEFE
SIERERR SEBFE L ~ BRSNS FT

— G ST B R AR A A

B N BB T - st A B B TR RATR -
SO EREAVIFE] - (H R LR ERGEFINE— A E (1882-1970) #FEFHYE(E
= (FAY—ABHLFHVIERE ) (My Life and My Views ) - i A EH B EEFIEE - 1979
FHIEEBHEELN - EAERE > FEARA 111 H -

HRUEASHEAELRITEI - SR "I FEE —HH5 5 NIEE%
e RN AR E OSSR T EREE - - HENEEERE
KL HIRPIRCR B B - —— A 5 H -

"RIEF IR IEE LT - FTA SRl BRI R Y - — B URAEMAY AR
HEwod > oot I EEER AR S - g —(EE IR - HIEAYEEE 5
BB L MARAE S A - [F 8 RSV FENI S AR MRS - Tt Sl
Ry RV » 7 ——rPEEAC 100 H e

“TMIASGIRRE - HMTAETIREE - AEMBIARYERR - 1 MR
WERSTBEFEA ST - RACCHANPRHET T -7 —— A 41 H -
B RAVE LS EFEIANE N IR RIS » BRI EART @R A A
.

EEARHAE R TAEAVERSE A - EE AR EIBE R LU BRI SR LAY B 25 - Ty R
IR > EE TP RN TE A ST - 2000 FEUEE AR T RN R
A T ERE - 2001 FEAESS 1 HA (78R ) SIS RIE C5F 1 BB IERISCE -
ERSCERHE NERMN - $rEEHE 2000 £ 5 HUEIRETHY -

ERETORATERNEZL : "SiHYHEENERINS - BUREKRE ik
68~ PRAISE AR BEE S FAHEL - 2O 2R - 2 20 HHa Y R R i ERY
—FOKED - B T2 EBUERVERR > AR - BT IIEERI Y DS
RICHIE NN - BESEEE BRI T - (e E R EE SR ANEY -
SRITERZS BN ST E A BB SN - AN S S > W3R



THERIR
1998 FEHR (T —4E ) —FHEATEEA - HZFK 2000 F5RZ S - 22 7 -

2004 S TRPEERMT AR LR R T REE (B EB S ) —F - FE T
FIERSER Sy oRE TS HVERIER ¢ RO SRR > EEE TR
T RGERE T HITE RS o ERHY 82 0] DU & 1 S22 A B R B 52 5 [ Y
fEE T 5ERHY - BEER M E R REHIMEME LU — S8R R N - AR = RKEE )
BRI EFE MERAEEMAKRISET & (P188)

-~ BRI ER

B SRS ER Ry £ 2 <E e
LTAHSSER 2.8 B8 3. BT 058 4085 © S IRRIESm © 6. G R © 7.
BEREAT 8 ERERENI G E M KRR BT -

RSt EES TR SEFNE S0 s

HE 1907 FAERHEMR RS E SR LML - HAR G EbaliE - B SHREEE
SRIEREL AL - (HRNEE S FHE > A ERI IR - REIfEER - BoAHY
BHR {1 ES 55 K ERVIHE 2RI T R S R EERGE RS 5 (8 AR 2 A 58
W BRAERET - A ABET 1905 FERAHHAHSH R - SR T3
RELER - Bda H CoEMBTFEE JT AR » & H EHER RS AN ol K
EBRAEEBR AR - B EERER S ET ST SR - 1908 SRR HF]
EHEMRBAIG SR A TR &1 - (B2 1 A 12 HEIA R AR get -

R B CEET T SRR R E R MR IR E T A e S 1 S T
AHEMRREEEEN (L RERE -

Nt SRR % > et T EF MR - BARE 1 20 gy
EHW RN LR T .2 — - (BRBRIEE — S P b7 - 1955 FHIRAE
— R LG CEEHEERA AR AR E A e N E R E AT
MR (ERIYIHE > B EEE - YHEERNESRRITRE NG S > SRKER
BEE -7 NIl RE T EAEE T IESWEM IE -7 ((RiE—HY
PIERER) hEEA > 239 H)

1919 FAETAM BTV R EER T4 5 (EREHHAHYR ) BEAF - K
R R — R AR A — SRy £ © 52— AR 1920 £EHIAR

2. SR EN IS TE A RE R B — A



BRI EARKEM LA 2 1% - 7 S RPT el w7 i > A — R

T = NHrHB R ERR LB SO - SR R A DR AT - 1R
G F SRR SRy T R R B SCE - BRIREAE (FRAy— By
iR —HF T RGERSFERES - "EIAGLEEWY IR R DURHIRTIEREREE T Rk
FEEPREGR © IS EN IR T o 7 W R AR RS - BRI EFER
BRIV IEA 1] A - (SRR L 7 R BIER  EN RS B TS BT )

1915 IR T MHYSE —AE(E (EASEIEE) - 1954 SR ELm L G /RHY &,
FRENIEREEE(F (R EN I8 SR ) R - B EBR SRR — A& F - 1963
-8 H Eid B R BIIR GRS AR G B A iE R G b R T — (R
(FREVERBENIEWTFEER) - £ (Fikfhac) PiaRE] © "BH TIRA—E5
RF BRI TP e VB ER 73 52 » BRAER T RIFTAR A HYEEL - FREVEIIE R = ELAIAK

)’%gn o "
s

B SR AR EN I T IMHIRT ZE AU B > e m] 45 -

(EFBEN IR ) —FHY TSR (EEIRTS) 5IH=EENERER - "BREE
e BB ERH B A AR o] Fam Ay R - 7

o H TR IGEC M SR e © SR SRS SRR LE - AR
B AR BN E RS MBI 5B A B it ek B B g/ K ARt
WHLHHE » B TIEMOEEE L 10 FeiE S - 7 (B Byl
BRAIREETAE)

B (AR NG ) —8 > FEITAEERHE - 3% FE 1954 FHIR > 1973 5
FRENTIEET 5S¢ W.Cochran 3t : "I L5 BLAE 1954 SEHIARAY AR B IS 5w )
ES B EEERE LI THAREREEE - 7 1983 FAEZE AT > AX
FERAEFE © EAK SRR E M AR - 2 EseM - B ERHIRIE
ESHERFZHE > ERANLL -7 EAFZRMEE > MIEME "W Mk -
BARF S H st > Bk 2006 £ - EAEEHE SCI 5] 6750 X > ATHEACFEY
B 200 K7 iEEERT AL A LREFREIR MRE TSR AR EN I S BT HATL -
HAGEHEMAL S —IRHVER - &8 172 H AiHyE2ise

EAEFAEEMAPREERER el TR S FES R E - 58
FEZEN () T8 ¢ "AEZESPANEREEA LRI RN L -7 1M
wEE S TEA CRFSRY) TRER © EABIEE T 2FHEMF - L HER
DAL F R EAELT T AR PRI B LIRS AE S T IR Ry T 2 EHI(E
> MEREH FREEE T4 dm e E LU P E oy BN - i H 2
FTEEEEIIANE - BAEE Jofr S R s » th £ S DI RBEA A LU MY ER R



AL IS T Y A ERR Ry -7 AR FIRF R B AR T
VR BN - R EEGIFEVEZREM -

3. BT R

A G s] R  EIAGEEEWY TE Rk DURHIBTFERHRE T Rk 1 4R -
e BBV E T R 7 IR SCEAGEE R TE A RS R BN TR TR A
EE Y o BRGCEE TR E 2O R S T MR LR T 50 ?

Fr—REFERBEIHMHE - SRS EE U aE B g TIF - BHZ A gHE %S
IR E ML B 572 - (BB R B i e T o6 2 — BATE LU e T8 P AR
TR S AR BN IR IE - B EABATEEEIR - MRIZH - 2R IR IR T B Em i e &
i o RSB E AR E - EEREEEE "R YR TR AT REE e R
By ERTRE ERMEE PR E —— R =Ry 28 s -7

—— (PR YR ABEN ISR
1919 R LRy TIAMI v g REHVYBL A - DI ERE N R e A R
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(American Journal of Physics,2005)

1) . Observational constraints on electromagnetic Born-Infeld cosmology > Journal of
Cosmology and Astroparticle Physics » Vol.2012, 1-11

2) . Cosmological constraints for an Eddington-Born-Infeld field, Phys.
Rev.D-2012-Vol.86-No.4,1-8

3) . Born-Infeld type modification of the gravity,General Relativity and Quantum
Cosmology,2012-vol.3,1-8

4) . Born-Infeld-like f(R) gravity ,Phys. Rev.D-2012-Vol.86-No.10,1-10

5) .Born-Infeld black-body radiation, Europhysics Letters-2011-vol.96-No.4,1-5

6) . Black holes in Born-Infeld extended,Phys. Rev. D-2011-Vol.83-No.10,1-12

7) . The regular cosmic string in Born-Infeld gravity, Journal of PhysicsConference
Series, 2011, Vol.314-No.1, 1-4

8) . Born-Infeldaxion-dilaton electrodynamics and electromagnetic
confinement,Physics B, 2011, Vol.703-No.4, 530-535

9) . On generalized Born-Infeld electrodynamics, Journal of Physics. A- Mathematical
and Theoretical, 2010, Vol.4, No.37,1-8

10) . Born-Infeld electrostatics in the complex plane, Journal of High Energy Physics,
Vol.2010,No0.12,1-20
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FEHAT 40 FARRI - BE RS TENYRASHERIVERER - 1949 I BB TR
METELRRR T —AZA1E : A General Kinetic Theory of Liquids °
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1) .M. Born and H.S.Green: A General Kinetic Theory of Liquids(l), The Molecular



Distribution Functions, Proc. R. Soc.Lond. A 1946(188):10-18.

2) .H.S.Green: A General Kinetic Theory of Liquids(Il), Equilibrium Properties, Proc. R.
Soc.Llond. A 1947(189):103-117.

3) .M. Born and H.S.Green: A General Kinetic Theory of Liquids(lll), Dynamical
Properties, Proc. R. Soc.Lond. A 1947(190):455-474.

4) .M. Born and H.S.Green: A General Kinetic Theory of Liquids(lV), Quantum
Mechanics of Fluids, Proc. R. Soc.Lond. A 1947(191):168-181.

5).H.S.Green: A General Kinetic Theory of Liquids(V), Liquid He Il, Proc. R. Soc.Lond. A
1948(194):244-257.

6 ).A.E.Rodriguez: A General Kinetic Theory of Liquids(VI), The Equation of State,Proc.
R. Soc.Lond. A 1949(196):73-92.
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SAUE ? EEEREE S (BBC) 2000 £ I F—TERARZENNEESR - &RMK
P E vl (Karl Marx) ~ Z[RHiH (Albert Einstein) ~ Z-fiF (Isaac Newton) EHZERR
. (Charles Darwin) -

RS — TS SR A Ko ff > The Globe and Mail 1999 FF55%8 T F—THEA
BN | SRR EE R (Albert Einstein, 1879-1955) ~ £« B&{# (Martin
Luther, 1483-1546)~ £ 7y (Karl Marx, 1818-1883)~ ¥5+f-fkon (William Shakespeare,
1564-1616) ~ 4~fif (Isaac Newton, 1642-1727) -~ Z545#)] (Adolf Hitler, 1889-1945) ~ &}
At (Christopher Columbus, 1451-1506) ~ & (Johannes Gutenberg, 1398-1468)
#ZE [ S (Charles Darwin, 1809-82) Exif{fifii% (Galileo Galilei, 1564-1642) -
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Edgar Allan Pope 1 1730 % Epitaphs ({ EiE#%))
Nature, and Nature’s laws lay hid in night:
God said, Let Newton be! And all was light.
TEIA@ s B
B A= ;gi$§1 | 30§ P <3t o
&I_H%E% - J. C. Squire [+ 1926 4F45%5 Epigrams ((&4]) —H1 Pope) :
It did not last: the Devil howling ‘Ho!
Let Einstein be!” restored the status quo.
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Woolsthorpe B¢ « HS i 2 /B B R ER A JE v B EE Y H 1 » [A] Ryfth 3838 H e
P RIS SOREEES - FE T JRE A BRAVEEAR S IR TS
o MDA ks 7T BIES = ERAESERC A » Ry TSGR E] 1915 4F Ky 1B 7
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(nuclear physics) o DL 25| L HAR A B 22— Lhdd e

1665 £  Newton (ZLf&EE ) © inverse square law of gravitation ( JJ)

1687 /£ Newton ( & ) : Philosophia Naturalis Principia Mathematica ( 1] )
1690 /£ Huygens ({&f[# ) : Traitbe de la lumiaere (¢)

1704 /£ Newton (Fif&FE ) : Opticks (Ht)

1736 &£ Euler (¥t ) : Mechanica ( J7)

17384 Bernoulli (%) : kinetic theory of gases (&)

17854  Coulomb (;EREHPE ) : laws of electrostatics & magnetostatics ( 25
1788 /£ Lagrange (JEREPY) : Mécanique Analytique (7))

1799 /£ Laplace (JERPY) : Mécanique Céleste ( }7)

1810 At Fresnel (7ARHPE ) : wave optics (J¢)

1820 /= Ampeére (JERHPE ) : electrodynamics (&

1824 /£ Carnot (JEREPY ) : Réflexions sur la puissance motrice du feu ()
1831 £  Faraday (Z%f&[EE ) : electromagnetic induction (2 )

18354 Hamilton (ZEFE ) * On a General Method of Dynamics ( }7)
1841 4  Joule (FEA%EH ) : mechanical equivalent of heat (& )

1850 &£  Clausius ({#E=7E ) : second law of thermodynamics, entropy (&)
1873 &£ Maxwell (#k#&EE ) : Treatise on Electricity & Magnetism (&8 )
1877 /£  Boltzmann ( i F1] ) : statistical definition of entropy (J& )

1897 £4£  J.J. Thomson ( Z£A&EE ) - electron (&g

1900 &£  Planck ({&=E ) : quantum of action ( &71-)

1901 £  Gibbs (ZEF1]EX ) : statistical thermodynamics (&)

1905 /£  Einstein ({E=7E) : quantum of light (Z7F ~ %)

1905 /£  Einstein ({#=7E ) : special theory of relativity ( J7)

19114  Rutherford (4175 RE /A& TS ) - atomic nucleus (%)

1913/  Bohr (£}Z8) : atomic energy levels ( &1 )

1915 4  Einstein: ({E=7E) : general theory of relativity ( JJ)

BE SRR E M 7€ A. Einstein and L. Infeld F7& The Evolution of Physics (1938)
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o 2 (WIERAYELELIEIR ) Philosophice Naturalis Principia Mathematica =3&" (1687)

v & (JEEE) Opticks =45 (1704) - f—4ufthke 7 M EYRG el K _ - 2 AGHY EH) i
HIRE R ER R FE IR S s SO S22 MR Ay T 73 9eay#R AT, (Regulae
Philosophandi) J4/ERi 7 78 17 BLE -
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PR L ESEE  BIMEEANER L - 5 S aEEE RHEES4E 1676
RGN —EHME L [RARETRIERE - 3SR A FZRELEE S B YK EERE
& o AFTHETEIIREE AHYIS R EUE 2 HA-0H(1642~1727) HA B8R BB © Bl
H15 (Euclid, 300 B.C.) - fiifl]E% (Galileo Galilei, 1564~ 1642) » ZI3Z%#f (Johannes
Kepler, 1571~1630) Bl (René Descartes, 1596 ~1690)% A - B ERETHEH
LB A RE  2RE (1642~1727) > EETEHTEIES (James Clerk Maxwell, 1831~
1879) » E ik (Ernst Mach, 1838~1916) » 22=: (Georg F. B. Riemann, 1826~ 1866) Ei
L EATE(Max Planck, 1858~1947) - H1 » #IFHEER W AYHEES -

RN 2k S B s i

"HiE | (paradigm) —FEERMEEFEEEL A (Thomas Kuhn) fE (RHEEEapHY
4ERE) ( The Structure of Scientific Revolutions) , 1962 ) —ZE h g AL S: o HpEE
B — - HIEIERIEMEIAWE S~ EE - 50k - EERERAERE - - SEERIE
(normal science) HYJEE) T2 BLEIH R TEL5EE - = ~ PSSR S BEIHT AR -
St ELERHERE o 1Y - EMEE T A A HE AR o

DifetsE 7% (free fall) FofBlsRBH LSRR © RIS EE 2 > S0 AGRE
DIERFEEE) (9= HE o (B LRES) - 4% - PRI ES) > S2RGN
EHES 3T —HFE% (1788) AVAIFSEAH (Lagrange) @ RIESAREAIFR(RAERE >~ -
MBI A -4 (1835) 4F » M5 REH (Hamilton) 24 " &/ MEHRFHE | fflE2 - F

! i%;‘f 44 natural philosophy @5 T4 32 > & 7 k- 4384 T 2A4E > Fl 2R 5 @ nature
ARE TR o & TS 5 Tp 2, 28§ e (FFx 2L mathematics ;¥ 5 "5 5 | @
FFE TS O FAEE LY My pE o DinA AR mathematics AT THc & T, B F -
2 “If | have seen further it is by standing on the shoulders of giants.” -- Letter to Robert Hooke (15
February 1676)
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FIRSTETHEEME R ( =4 e B — 4 ] ) BER R ISP AR
(Euclidean geometry)* - f£ E el i 1 iR S — ) - I FIE R B 514 (Galilean
invariance) ~ JJBLEENHIRH( CEEEE M) ~ K AMFAE CGEFE =) - Ei2HE
HEDHIRCP I > 58— T BERFFEZ2{FH ) (action-at-a-distance) R EIEE R
HETEEME -

BT BEARSERE sEfRREN I SR R RS IR 5 - ZRIM R 2]
1860 F-AUIL S e LR AV R E R AHE - FINETH RIEE —5es - /Yt 1905
SETRREE U EE TR

KRB — P EERFTA B2 AR P INE AR E S HZEEHE ¢
KBS NSRRI EF RS (relativity of simultaneity) » ZA1& AL H 25 fm 2458
2 (Lorentz transformations) JeAH¥ S5 UEE NI IE M2 4 ] B RLIG I 8 - 28
B BB BHIRAI E—p°c® = mo’c® o AR v ARl = 42 R — 4 RAAY Y
AES AR T PO 4R 22 R A LS -

PRI » 1B —HS A LA THAY B A B R - RS R E IR A
AIAFACER - PNEE IRNETHEREEE > 7 1915 4 R EF A B - BRYHE—B
BELEGELEZER ¢ B #EFE L (universal constant) - [IFTA B ZAEEHEMR 2%
2AES o N IEEME BHE TV E8EEEEIRUR - NN EEERURE
(equivalence principle) » R E,EE (Riemannian geometry) FHZI|VU4fERS 25 I ZERS »
PR EIEH B ZE S HATSIE - REIEPALEREE—EIER 01
MRSV EE) TR — R SR TR 10T - Mipth Sz - Y8

B HEUER IR R S G = Sff T -

$ «__.creating a new theory is not like destroying an old barn and erecting a skyscraper in its place. It is

rather like climbing a mountain, gaining new and wider views, discovering unexpected connections
between our starting point and its rich environment. But the point from which we started out still exists and
can be seen, although it appears smaller and forms a tiny part of our broad view...”

--A. Einstein and L. Infeld The Evolution of Physics (1938)

YRt d-geometry A P P kfeE L TRR AR TAE @R B AFPY E
I N RAE R o

> field equation about fourth rank tensors
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AREBRIERANE - A (JHEL) SE=6RHY " 4&=&ikE ) (General Scholium) #
HEE  TMEZS BRI SN E DR IERIR N O R RERAY - Fraf s
FUE N RERER SRR - MG - AER XERAVSAENY > SO BT - SRR
VR > ESREHEL SR (i - (S TEER M - RS IR - R AA
[ERGBRA - - EEEE I E RS - o Y

fih B RS (H LB E CATBHBEE T R R AR R —— Mt ()
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® Rules for the Study of Natural Philosophy’ 12 31 < 41 p Cohen & Whitman ##7:% 4 (1999)

" “No more causes of natural things should be admitted than are both true and sufficient to explain their
phenomena. As the philosophers say: Nature does nothing in vain, and more causes are in vain when fewer
suffice. For nature is simple and does not indulge in the luxury of superfluous causes.” " # @ (4 - #
FE)F @A R T 2maEs .

8 «__.the causes assigned to natural effects of the same kind must be , so far as possible, the same.”

® “Those qualities of bodies that can not be intended and remitted and that belong to all bodies on which
experiments can be made should be taken as qualities of all bodies universally.”

10" «In experimental philosophy, propositions gathered from phenomena by induction should be considered
either exactly or very nearly true, notwithstanding any contrary hypotheses, until yet other phenomena
make such propositions either more exact or liable to exceptions. This rule should be followed that
arguments based on induction may not be nullified by hypotheses.”

11"« have not as yet been able to deduce from phenomena the reason for these properties of gravity, and |
do not feign hypotheses. For whatever is not deduced from the phenomena must be called a hypothesis, and
hypotheses, whether metaphysical or physical, or based on occult qualities, or mechanical, have no place in
experimental philosophy. In this experimental philosophy, propositions are deduced from the phenomena
and are made general by induction. The impenetrability, mobility, and impetus of bodies, and the laws of
motion and of gravitation have been found by this method.” --Cohen & Whitman #7# :#4 (1999 )
RARSFE R R i o

13 «Absolute, true, mathematical time, in and of itself and of its own nature, without reference to anything
external, flows uniformly...”

14 «Absolute space, of its own nature, without reference to anything external, always remains homogeneous
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(G FEEs = HEY > 17 ‘truth’ P2 KRR RS SEEERT - 5 1

PRI A TEAE SR ] Bl 2 B B T UL ST T AR IR 22 - fthdE (3
smPERAY 7% ) (1933) X 53 « PAHIE - 1558 — (i B AR A AV EL SR Y Y
AlE > EME M ARG AR ERE R ] LIRS - - IS R ATER R
B FREIRT) - SR LA R/~ FUHEACHIY R R S PSR EARFEHT RE RS 1A -
FER PRI A TR AR ARG IVEEROL VRS o o TR B
RETIHSREE 7 TS o AR L R T

ERERSEE CHWETT S - e st 750 T8

TYERAES S — O PRI SRS £ o EREEIERY - ERVEBE RE (TR
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{alfgee > MERAMERERRE - o ©° TRER (B R AL RS BT a — & T
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FRETERREE truth’ o {irfE H AR - [BE—(r g Er MR - TEE
{R#ERy “scientific truth’ 12 —GEl TIFHEIVESR « ‘truth’ EFAVEFRME NN E > 5
FekEn B > SIS EEE RE » BSRIEE T o ‘religious truth” JAFR » —BEES KA
El ° 4 21

and immovable.”

CEEAAEs TER FIAAGER P o ST 28 TG A -

16«1 know not what | may appear to the world, but to myself I seem to have been only like a boy playing
on the sea-shore, and diverting myself in now and then finding a smoother pebble or a prettier shell than
ordinary, whilst the great ocean of truth lay all undiscovered before me.” -- D. Brewster Memoirs of
Newton (1855)

17 «“Newton, the first creator of a comprehensive, workable system of theoretical physics, still believed that
the basic concepts and laws of his system could be derived from experience.... the tremendous
practical success of his doctrines may well prevented him and the physicists of the eighteenth and the
nineteenth centuries from recognizing the fictitious character of the foundations of the system.....the
axiomatic basis of theoretical physics cannot be extracted from experience but must be freely invented,...”
--On the Method of Theoretical Physics (1933)

18 «physics constitutes a logical system of thought which is in a state of evolution, and whose basis cannot
be obtained through distillation by any inductive method from the experiences lived through, but which can
only be attained by free invention. The justification of the system rests in the proof of usefulness of the
resulting theorems on the basis of sense experiences... .” -- Physics and Reality(1936)

19 “physical concepts are free creations of the human mind, and not, however it may seem, uniquely
determined by the external world.”  -- The Evolution of Physics (1938)

20 «“gcience is the attempt to make the chaotic diversity of the sense-experience correspond to a logically
uniform system of thought..... The sense-experiences are the given subject matter. But the theory that shall
interpret them is man-made.” -- The Fundaments of Theoretical Physics (1940)

21«1t is difficult even to attach a precise meaning to the term ‘scientific truth.” Thus the meaning of the
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(economy of thought) » 7§ AZF LIEEL 40 - #E E A FEYFIE/E (objective
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concepts » JE 5 % Ernst Mach) 5 8 AR 465> o
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WAL

AUHELE R E A 42 S B —SeRH SR R > 2 ZE R IRy s RLEAR 4 - Al
[HiEAE » 1865 4F » A-THMI{E MG RER R - HEIEE T » N AR -
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HIBFHH o —REERRATHE FARIEAERE T > RBERTE TIMERER - B FEIVR
JEZR H William Stukeley——f{i7 ek 22 PR B 1Y (A FEY[OE ) ( Memoirs of
Newton's Life, 1752) ; {553 1 F1726 4£. 4 H 15 H (2 : 4-{HENS 84 5% » it pi—

word ‘truth’ varies according to whether we deal with a fact of experience, a mathematical proposition, or a
scientific theory. ‘religious truth’ conveys nothing clear to me at all.” -- On Scientific Truth (1929) —
Answer to a Japanese scholar

22 “The aim of science is , on the one hand, a comprehension, as complete as possible, of the connection
between the sense experiences in their totality, and, on the other hand, the accomplishment of this aim by
the use of a minimum of primary concepts and relations.” -- Physics and Reality(1936)

% Einstein: “...nature is the realization of the simplest conceivable mathematical ideas.” -- On the
method of theoretical physics (1934)

M tsde2 ik AR § TRtk chip- S E B N € FErh e EEES 4 8 0 LW,
Heisenberg: Physics and Beyond (1971) ; # # 51t Einstein . “It is the theory that decides what we can
observe.” (T % ;47332 o ;)

%« This is what we mean by the search for a foundation of the whole of physics. The confident belief
that this ultimate goal may be reached is the chief source of the passionate devotion which has always
animated the researcher.” -- The Fundaments of Theoretical Physics (1940)

% you believe in a God who plays dice, and I in complete law and order in a world which objectively
exists, and which I, in a wildly speculative way, am trying to capture....”
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%8 8, Queries 19-24, Opticks 1704
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%0 gpatizEh > Gamow & The Great Physicists From Galileo to Einstein (1961) % ¢ ip i > 1692 & £ #f
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' 9. Einstein—A Centenial Volume AP French ed. (1979)

R g Rt p e ¥ AKEERL BN REES 4 Beh- R RAPRTHRER

% “He s eternal and infinite, omnipotent and omniscient;...He is omnipresent not virtually only, but also

substantially....In him are all things contained and moved; yet...God suffers nothing from the motion of

the bodies; bodies find no resistance from the omnipresence of God. It is allowed by all that Supreme God

exists necessarily; and by the same necessity he exists always and everywhere. ...He is utterly void of all

body and bodily figure,... We know him only by his most wise and excellent contrivances of things, and

final causes; ...to discourse of whom from the appearances of things, does belong to natural philosophy.”

3“1 do not believe in a personal God and | have never denied this but have expressed it clearly. If anything

is in me which can be called religious then it is the unbounded admiration for the structure of the world so

far our science can reveal it.” --- Letter 1954
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«Newton, Isaac: The Principia —a New Translation, by I. B. Cohen and Anne Whitman,
Univ. of California Press (1999)

«Cohen, I. Bernard: The Birth of a New Physics, Norton 1985

«Einstein, Albert & Infeld, Leopold: The Evolution of Physics, Simon & Schuster 1938
«Jeans, James: The Growth of Physical Science, Macmillan 1947

«D’Abro, A.: The Rise of the New Physics Vol. | & 11, Dover 1951

Gerald Holton: Thematic Origins of Scientific Thought, Harvard U. 1988

«Segre, Emilio: From Falling Bodies to Radio Waves, Freeman 1984

«Segre, Emilio: From X-rays to Quarks, Freeman 1980

«Einstein, Albert: Out of My Later Years, 1956

«Einstein, Albert: Ideas and Opinions, Dell 1973

BRI

«Westfall, Richard S.: Never at Rest—A Biography of Isaac Newton, Cambridge 1980;
The Life of Issac Newton, Cambridge 1993

-Fauvel, John et. al., ed. :Let Newton Be!, Oxford U. 1988

BE A = R HrH
*French, A. P, ed. : Einstein—A Centenary Volume, Harvard U. 1979
«Pais, Abraham: ‘Subtle is the Lord...", Oxford U. 1982

2005 = 9 H 21 HEEFBIIIACE AL [ 2005 Z REHHAES AL SRR

% “Gott wiirfelt nicht. (God does not cast dice.) 7  --- Letter to Max Born 1926

% “Raffiniert ist der Herr Gott, aber boshaft ist er nicht. (God is subtle, but he is not malicious.)”i& ¢35 £_
1021 £ A - MR RAR YT %A Riho

MRS E IR S REIEEY SR Y ¥

B L AR S H3EAR “Einstein, stop telling God what to do with his dice! ” (T & F#ra > 2 & £ %
PR HEREBESF ) )

% The Physicist’s Conception of Nature %_Mehra %iEin—- * % e & » ;sg {845 1972 & 1 18-25 p
l__ﬁi ’T’J[&]BT/‘FW*" me bgf’f Mo Lty g#ﬂﬂﬁ,m’? ?ﬁh‘lﬂ)‘fgj E Fé\"l

W g (P A T4, 27223 dp TAERE A L THTZ 0 ARAEA T
* A% {ﬁﬁ TRk i (observer- partlupant) o
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