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Summary

This paper aims to provide a list of prospective research topics in basic sciences and
some tips for shaping good research topics. We use Nobel laureates’ research in
physics, chemistry and physiology or medicine as a collection of excellent research
topics which have been proved by Nobel prize. Also we analyze a pattern of the
research topics of Nobel laureates since 1980.

We categorized prospective research topics into a short and mid term (in 10 years)
list and a long term (after 10 years) list. For a short and mid term list, research
topics of recent winners of Wolf Prize and Lasker Prize, two of authoritative prize in
basic sciences, reseach topics of Thomson-Reuter citation laureates and recent topics
covered by Nobel Symposium were analyzed. From this analysis, we list up prospective
research topics with high probability of winning Nobel Prize within next 10 years. For
a long term list, we examine opinions of scientific authority, scientific journals’ reports
and an official report submitted to Korean government which deals with prosepctive
research topics in basic sciences. From this data, we list 4~6 research topics in
physics, chemistry, and biology (physiology and medicine), respectively {See Ch. 2 for
detailed lists}.

We provide some tips for how to make good research questions by studying cases
of ten Nobel laureates. We examine their autobiographies and Nobel lectures presented
at Nobel prize ceremonies, and biographical materials. From this investigation, we find
out common factors which contributes to their making of good research questions and
provide them as a form of some advices {See Ch. 3 for details}].

Based on our finding, we propose some suggestions for effective government’s
strategy to support and foster excellent research in basic science. We emphasize that
government’ support for basic science should be focused on a list of long term

prospective research topics rather than a short and mid term topics, because the latter

- viii -



has already taken by other renowned scholars abroad. And we also emphasize that the
government should support long term research and admit honorable failure. We also

propose heuristic and pedagogical uses of our finding.

_ix_
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1996 NS 100 Functional Organization of the Eukaryotic Cell Nucleus
1997 NS 103 ;Ftole\rz.:litsiplaen LE‘:;cllSerstanding of Integrative Brain Functions. Analyses
1998 NS 106 Intracellular and Persistent Infections
1998 NS 111 Schizophrenia: Pathophysiological Mechanisms
1999 NS 113 Estrogens and Women's Health - Benefit or Threat?
2000 NS 114 Prevention and Treatment of Tuberculosis in the Coming Century
2001 NS 119 Global HIV Therapeutics - HIV Vaccines
NCs™
2001 Beyond Genes
2001-3
2003 NS 121 Self-Organization
2003 NS 124 Septicemia and Shock: Pathogenesis and Novel Therapeutic Strategies
2004 NS 128 Epigenetic Reprogramming in Development and Disease
2005 NS 132 Alfred Nobel Symposium: Energy in Cosmos, Molecules and Life
2006 NS 134 The Adipocyte: A Multifunctional Cell
2008 NS 137 Genes, Brain and Behavior
2009 NS 140 Acute Infections Caused by Gram-positive Bacteria
2010 NS 143 Genetics in Medicine
2010 NS 144 The Cell Cycle and Apoptosis in Disease
2010 NS 145 })anc(ijc;)rr::;?ec)i(iné();:ietiolrjlniqueness of the Human Mind: Neuro-Science
2009 NS 146 Systems Biology
2011 NS 149 3M: Machines, Molecules and Mind

X 6 Aot Eof =¥ XA Y (*:Nobel Jubilee Symposia **:Nobel Centennial Symposium)

_18_




TolA 1999 =
o3 2t

=4
o]_E_

FEA= -
1999 @ Ahmed Zewail
2000 Alan Heeger

Alan MacDiarmid

Hideki Shirakawa
20014 Berry Sharpless
20011 Ryoji Noyori
2002 Kurt Wuthrich
2003 Roderick Mackinnon
20063 Roger Konberg
20079 Gerhard Ertl
2008 Roger Tsien
2009 Thomas Steitz
20094 Venkatraman Ramakrishnan

Ada Yonath

1999-20113 Alo] g

Q stAEoln

shal Aok

R
V]
S
—
—
)
D

TAAENA B

ALl 13 F o] o] oln] o] FjetFof Wl

S RNESEES
NHAEAEZAY HD)

“Femtochemistry and Femtobiology: Ultrafast Reaction
Dynamics at Atomic-Scale Resolution”(96-101)

“Conjugated polymers and related materials”(91-81)

“Catalytic Asymmetric Synthesis”(95-97)
“Frontier of Molecular Science” (NCS01-2)

95-97)
“rontier of Molecular Science” NCS01-2)

“Catalytic Asymmetric Synthesis”

“Membrane Protein: Structure, Function and Assembly”
(03-126 )

“Frontier of Molecular Science”(NCS01-2)

“Molecular Mechanism in Biological System”(05-130)

“Frontier of Molecular Science”(NCS01-2)
“Energy in Cosmos, Molecules and Life”( 05-132)

“Molecular Mechanism in Biological System”(05-130)

“Frontier of Molecular Science”(NCS01-2)
“Molecular Mechanism in Biological System” 05-130

“Molecular Mechanism in Biological System”(05-130)

Hkel Zol 04, 05, 10, 11d A=

HEADA 43t



Nobel Centennial Symposia®ll41+= “Frontiers of Molecular Science"&h= Al
g zwkel] AA =97t o] FAF T o] AgolE oln] m¥HAE F
o] s, = 7o FAste] WG A F sHo] AZAY o
of AR A= AT

a8 =¥ AxA P FAEA e A AeE o4, 11dEE A
AANARD 27 7|z &2 EEsdS o|n] 4% gxtolt) 1
05, 109 FAAE F7188HEokIY ol fr7]steHtokol A HAES 74X
TRA[T. wetA =l FAES ALY T oldddl sHAAA

T e
= ARA AR dE AL FAEoI 2000 °lF A=
o] I b

)

e

o] AT AH] AL AFHo|FE 1o)X T UY7HKoichi Tanaka) A ERFo] Y
g d9Yd Aotk aglal =¥ E I Aot AE fFARS FEFS
Holx o}

A%A ANA wag 62 20004 o F wATEY FAAET A%
A

4 AR BAE RelE gl molA ST+ At
&g #of
GRS A53 AN
dz | = T &
Zhores 1. Alferov 5l A 3 2] 4(1996)
2000 | Herbert Kroemer A S 2] 94(1996)
Jack S. Kilby
Eric A. Cornell = 2 2] A (2001)
2001 | Wolfgang Ketterle A 3 2] 9 (2001)
Carl E. Wieman Tl Al 2] 9(2001)
Raymond Davis Jr. < 3Z%(2000)
2002 | Masatoshi Koshiba 23 AH2002)
Riccardo Giacconi 232 4H1987)
Alexei A. Abrikosov
2003 | Vitaly L. Ginzburg & Z%H(1994/5)
Anthony J. Leggett = 374(2002/3), 54 EA] A (2001)

_20_



David J. Gross

EEE01H(1990), A E A A(1990)

2004 | H. David Politzer
Frank Wilczek ETEOE(1990), =4 2] 9(1990)
Roy J. Glauber
2005 | John L. Hall
Theodor W. Hinsch
John C. Mather
2006
George F. Smoot
J0oy | Alber Fert = Z7F(2006/7), & EE ) E(2006)
Peter Griinberg £ 3Z%42006/7), B2 ©]E(2006)
Makoto Kobayashi
2008 | Toshihide Maskawa
Yoichiro Nambu =32 (1994/5)
Charles Kuen Kao
2009 | Willard S. Boyle
George E. Smith
Andre Geim E < EO|E(2008)
2010 Konstantin Novoselov E L2 0] (2008), A E XL (2010)
Saul Perlmutter BT EO]E(2010), A Z A A(2003)
2011 | Brian P. Schmidt & 20]E(2010)
Adam G. Riess =2 (2010)
F 7. 2000 o] F =l FYIFE ST AFF AAA
shet ol
= :
qe | T A%FH AN
Alan J. Heeger FTEOIE(1990), = A A H(1991)
2000 | Alan G. MacDiarmid A EZAA1991)
Hideki Shirakawa A A (1991)
William S. Knowles
Noyori Ryoji d(2001), & Z2OIE(1997),
2001 EA A (1995)

K. Barry Sharpless

™

F(2001), B Z0]E(1997),
1 A 4 (1995)

o

oo | b o
12 (K| |H
> >

d

_21_




2002

Kurt Wiithrich

A SR 942001)

John B. Fenn

Koichi Tanaka

2003 Peter Agre
Roderick MacKinnon P27 (1999 71Z22]8h, A FE R A (2003)
Irwin A. Rose
2004 | Avram Hershko £ Z20001 98h, 227000 71Z2sh
Aaron Ciechanover % =000 71z 8hH
Yves Chauvin
2005 | Robert H. Grubbs E &2 0] E(2003)
Richard R. Schrock EEE0lH(1997)
2006 | Roger D. Kornberg S A 2] Y2001, 2005, 2006 A=)
2007 | Gerhard Ertl £ 2 2(1998), =W A 2] 9(2005)
Martin Chalfie
. < Z42004 28h, L2 0IE(2008),
2008 | Roger Tsien 1A 5z o
EHAZ 2] 2001 AE, 2005)
Osamu Shimomura
Venkatr-aman A 2] 92005
Ramakrishnan
2009 : -w) A 37 7] O
Thomas A. Steitz Al 3 2] 942001, 2005)
Ada E. Yonath S 3Z2006), =H A EZ A A (2005)

Richard F. Heck

2010 | Akira Suzuki T Z X H 02004 E2])

Ei-ichi Negishi
2011 | Dan Shechtman S3I4(1998 E8]), TR0l E(2008)
¥ 8. 20009 o]F Wl 3l =35 AT A A

el o)t o}

T4
A=

=Y A

2000

Arvid Carlsson

WA 32 2] 4(1998)

Paul Greengard

Eric Kandel

A E R A(1997, 1998)
S32199),  BA1983, 7122]8h
SHEAIER]1997, 2001 / 2005 EB), BLEEOEL19%9)




Leland H. Hartwell

2 27 (1998 7]z 2] gh

2001 | Tim Hunt
Paul Nurse 2 =7 (1998 7] %28
Sydney Brenner =T E O] E|(1989)
2002 | H. Robert Horvitz = E R A(2001)
John Sulston
2003 Paul Lauterbur
Peter Mansfield
Richard Axel EEAEAA1995 =)
2004 Linda B. Buck = 2] Y9 (2001)
2005 Barry Marshall
Robin Warren
006 Andrew Fire
Craig Mello
Mario Capecchi %21/31—(2002) A=7i@oor Z1%S1#,
A 2] A(1990), F S 2 O] E|(2006)
2007 | Martin Evans P 2Aoo1 71Z28hH, EL R0 (2006)
Oliver Smithies %E%L(EOOZ) = 2=712001 7122]=h,
A E A 9(1990), FEE I E(2006)
Harald zur Hausen
2008 | Francoise Barré-Sinoussi
Luc Montagnier =T E O] E|(1989)
Elizabeth Blackburn A 2=71(2006 71 %]}, =<2 0] E(2009)
2009 | Carol W. Greider P 2712006 7] Z2]Eh
Jack W. Szostak A 2712006 71228, &2 01E(2009)
2010 | Robert G. Edwards
Bruce Beutler = A 2] A (2003), &= 0] E(2008)
2011 | Jules A. Hoffmann E &2 0] E(2008)
Ralph M. Steinman E <2 0]H(2010)
R 9. 20000 ©]F ¥l AP YHtS 53 AFH AAA

_23_




i
L%@Mﬂ}
x° ?Uﬂ:]
ﬂe_uiwﬂﬁﬁmo&%k
ﬂ@ﬂaﬁ z?gx
meHT_,Tz*on_Al,#o_aHm
%amﬁyaﬂ@ 5 B
ﬁ&geﬁx}oﬂe T 2B x
© & ~ .ﬁo_ami BT
= ico) A ﬂ_wml Y ol X S our o )
t o@uy.ﬂﬂm.mrﬂ@ N+ E_Ec_emﬂ S
i %Lffaaﬁﬂﬂﬁo_a ﬂmaaﬁeﬂqélmg
< Wﬂnﬁ%ﬁmﬂ___“ﬁﬁafmo u%Wﬂ@%mMWM%%
O —_— wAO J:,._ ]E J— rm —
i oﬂ@ws%qmmﬁw wz?@mo;u_q%ﬂw
w c Iz Teo maiﬂmf?@io
M ﬁﬂ%mﬁge_e%:_}a%% . sﬂﬂrmﬁﬂm}
0] mﬂ.ﬂak:amﬂnﬁlﬂumL &uﬂulw__x_MoF n_mo,oﬂ_/.
< mMi%Qﬂ@ﬂ%@o ﬂ%ﬁrm%% ﬂt@wr
o Awq__;,qm;mg @oﬂﬁmﬂgm&ﬁéq
I =S i = %0 w g o W o 1 S
o uoafﬂ]}x iy zmc_}fﬂe%ﬂmo4igge
=0 ._o_.E,_@me_Mmﬂmoﬂq _ __.oﬁa;oﬁllk_]auu,_ m_
or Wﬂyuemrmma7&vm%o_uzTH H_w ﬂmHoEAiu_xL7£oﬂﬂ0ﬁq
—_— —_, o —_ ],mﬂ ‘In_Al_l’O
Ohu PX7o m B X ﬂvlﬂlie ﬁun_rm‘_ Y
_ TR I ~ B o Mo A = p m
z Mo_zﬂm mAT%MoEH ot Mﬁwﬁfﬂﬂ]&l
H @ﬂmw;ayéa - iqfﬂﬂwLm;fE
- aﬂambﬁﬁo_L,ul%HfaE_a mu.ﬁ_u ﬂ,ﬂllﬂﬂWW]HOOM T
= ﬁ_gi“ma@ Da®T 5 Al%1 = zﬂgw
L.Rqu‘.r_.E_EﬂDl: ) ol _,T&u,m.Lo_,T__o_,T _I_,o,v]o,M
= o X H [ r mh ®"r B B o
i m%amgﬂi@ o ﬂﬂngﬂg og@o?w
MMWMU_E%H%WW il Ofoviﬂﬂwwmﬂﬁlgé
7Wﬂuuwe£| L_1_]] H Nro]oﬁlﬂ]ﬁ7uanmolﬂmc
ifrmﬂﬂww — aﬁo@ﬂmﬂo i o
X H = =) ﬂﬁmafrimowm %,@
o T oy T oiimfow% +
= o) T I Y o o X
ﬂliﬁ }],MHLL_LPA
HEEAM%@ﬂ%mgl
955%1ﬂw
ﬁyoo&rh
AHT&AI

E] A &3
23] H X
3

A

- 24 -



getel A7 FAEL A U AE U
of T & A2 A WA A= 1901-1925d FHo| FE FFH S H3F
AR, XA, AR, WARs, FAEY 7R ofolro] T AR R Fx
of EA0 g 7 HHHE FAEES AT A 13 AEARYH A2}
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von Laue)®}t B 1 H-AK(William and Lawrence Bragg) 5©| ©] FAE A3+
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Technical Information)®} 74 FH| S B8] HESH EF W2)(PACS, Physics and
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A FFE HAFE He= 3400
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13) & Bt gt A BEALe S FZslel Romualdas Karazija and Alina Momkauskait,
“The Nobel Prize in Physics: Regularities and Tendencies,” Sczentomerrics 61:2 (2004), pp. 191-205.

14) “PACS, Physics and Astronomy Classification Scheme” http://www.aip.org/pacs/pacs2010/individuals/pacs2010_regular
edition/index.heml (2012 1. 15. 5<5)
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16.2%

63% PLAS — CON1
36% 8.1%

a9 2. 2047) =8 EEEE] Eobd EF. Elem: 72U} Aol
#3 B8, NucL: HEES, AToOM: dAF 9 B B8, cLAss: #
2718, B, I8, ddY, 119E, FAFHE, pLas: VA, &
Zuf, A7) B EE, CON 10 $IEHY 724 B4, 9
Holal d98d 54, coN 2: ¥F=H AARH F=x, AV, A7,
R s l—ETAE}, ASTRO: X]:I‘L%E]?"—‘]‘, 735‘2'—;]', AAEY . (FA: Karazija
and Mombkauskait, “The Nobel Prize in Physics,” Scientometrics 61:2 (2004), p.
196.)
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Nobel Prize in Physics,” p. 193.)
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Michael Green & John Schwarz & Edward Witten
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1) Astronomy : The mystery of Dark Matter

2) Cosmology : The Creation of Universe

3) Theoretical Cosmology and Particle Physics: The Cosmological Constant
Problem

4) Gravity : The Construction of a Consistent Quantum Theory of Gravity
5) Particle Physics : The Mechanism that makes Fundamental Mass

6) Particle Physics and Astronomy : The Solar Neutrino Problem

7) Astrophysics : The Source of Gamma-Ray Burst

8) Theoretical High-Energy Physics : The Unification of the Basic Forces
9) Solid State Physics : The Mechanism Behind High-Tempertature
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U2 A7 RE 3714 A9 FH#F7EL 151903 HiE A YolE 539
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22) Zuckerman, Scientific Elite: Nobel Laureates in the United States
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S IE0Q)8 - A FA| A(NCS01-2/08-138)  Wiilliam  Moener
A X A(05-131/08-138) Toshio  Yanagida & Sunny
Xie & Carlos Bustamante

- HolA ZE 7 £ v vIAUS A7 22205)& A A A(NCS01-2/05-132) Richard Zare
- SES ASFE HdAels AT 235(04) Harry Grey
- DNACIA Asto]sA+ E<L2OJE(09) Jacqueline Barton & Bernd Giese
- Nanoscopy WA Z X A(08-138/11-149) Stephan Hell
* Quantum Dot for Biological Imaging A Z 2] A(08-138) Paul Alivisatos
@ A 9wk o] EAT (I & EE I
of Fobr HEWEL o|2Ho oIt WL AGSAY BH BT
o WeWAe FAIeH Ex BANNHOE dFsi FobzAl, AR o
E5 AddstAY HFEHE 83 A HH Fol 8% AT Eokolth
- BBEE A A oA Holeh FH3A 88 am WA LA H(96-101) Joshua Jortner
Melgd A+ £ Z(88)8 = WA A Y(00-117) Raphael Levine
€3(11) Stuart Rice
23) mEAZAAE N A=AZAL HEE 9]



o] FofollA FHe AT HAdA d2 EFS FrIES AAHLE F
Hate AR 97U BAT AR S HuHo weAsE ARe SR
HE& ajksks A7 Solth
- AARVIEEHES] A, dAge dks- £32(86) Albert Eschenmoser
HAYE A £-32(89) Duilio Arigoni & Alan Battersby
E<20]H(02) K.C. Nicolaou
E<20]E|(06) David Evans & Steven Ley
1AA g o E 2] FE MR S9N BAEAU95-97/05-132) Richard Lerner
f718kshakg- A EZO4e A F A A(95-97/NCS01-2) Peter Schultz

E<20]E)(07) Dieter Seebach

- AESH, g8ty 9 IFE FH4S AT 2395) Gilbert Stork
A2 A L3295) & ELEO|E(07) Samuel Danishefsky
E220]E|(09) Benjamin List

- AEF7IEE 9 A =5 E<LF2OJE|(06) Stewart Schreiber
E<20]E|(07) Berry Trost
@ A 3}8)

o] Hoke MEE £8 v 4 ¥y M FAEAe, H2ole 53 &
e AsgEY #Ea EAUY AFEA v, x4 34, NMR, EAHEFE4
H, EFEAHY AEE 3d 2 A8 A2 NFY A acke] Fas)
A Yok

- FARRZIESE @AnA e AL S§ $37(08) & E<L&F20|E|(11) Allen Bard

- EPRANMRS] 23zt 7]&ollo] 3t B33t

°
sotEo] Tzl =2%(83) Harden McConnell
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BTt A7H AT

Aol R34 BT S8

Agto] F&AAF FEEHo| 7] 23 €-3(00) Frank Cotton

E<20]E|(10) Stephan Lippard

EF0O)E|(06) Tobin Marks

® B3
o BolIAE HE paHn e ARFE P LAY DA Yo
hgel FAT WY, A SO AFYE FEE WL, 4§ WAUZE 79
A7k Fasth A2 0L FA woldm Un gew T

=]

- NMR< AME-3F RNAS} @i o] 2474

oo

- BRI QSRR Tzl u

- Systems Biology

- Chaperonin®] 2]+ S A3 A

E 2 0]E|(02) Adriaan Box

AT £3(06) George Feher

= A S 2] 9(09-146)
Marc Vidal & Bernhard Palsson

A 2] A(NCS01-2/05-132)  Arthur  Horwich
27(11) & FEEOIE|(09)
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o] Hok= A2 Tx 4L 71 MEAA DEA HFELS FH}T 12
o B4¢ AT Bokolth 4% oA wA ATE ASH AL we
A7 FAlol7= et

e 2] %9

- Uaesfoloje} Uz o) S8

7] DA AR FAT S8
- OLEDS} 7] ElrIAe] 7%l

HPFIANE ATEEA
A4 P S

24 47]

cejrle] g4 34

AT o) 2o B 5

- Cosmic Chemistry$} Molecular Astrophysics

B71Ael FAE A5t A
HedT 100t 7 AT

24 WL 7T, Tz
100TH

25) Philip Ball, °

26) Ryoji Noyori etc.,

27) Paul Wender etc.,

orAE HIT usHSrleR
7] 3]
h

AT298} Scientific Amevican 2011

237 1000) TlAGE Bok HE AR
wlelfrol 4943} B HeUUeh, BE

‘10 Unsolved Mysteries in Chemistry,” Scentific American 305:4 (2011), pp. 48-53.
“The Future of Chemistry,” Naszre Chenuistry 1 (2009. 4), pp. 5-15.

“What Lies Ahead,” Nazore 461 (2011), pp. 23-25.

A E X AINCS01-2)&ESZ O EJ(02) Fraser Stoddart
E<L20]E(02) Seiji Shinkai & George Whiteside
= A Z 2] 9(05-132) Julius Rebek

E<LZ0]EJ(08) Charles Lieber

S3(11) & ELEEO|E|(08) Krzysztof Matyjaszewski
€3(11) Ching Tang

2 0] E)(09)& = WA A A(NJS91-2) Michael Gratzel
ZO|E|(10) Susumu Kitagawa & Omar Yaghi

Ex=g
=
Ex=g
=
E<=ZO[E{(11) Jean Frechet & Donald Tomalia & Fritz Vogtle

WA 2] A(02)

b

= A Z 2] 9(06-133)

“10 Unsolved Mysteries in Chemistry”2%), 2009% Nature Chemistry
W3 ¥ “The Future of Chemistry”20), 2011'd 3}l E Yro|3ted Nasure
2011d 1€ 6¥ T U “What lies ahead’279] W8S AEstHT =g A =;

718 @7; LS E
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John R. VoccaZ} =¥ 4=} 4049 -& HE3] 0AH S UEHF A=
“The world's 20 greatest unsolved problem"®l|] A|QFgF FA| Fof 3}gto] HHH 4
FAE A9 st
o 37 A
Z1Z2AT 100th F% A7 Sshsts/ A5/ ok
12D TAFAA LS, A5HE7EF 2011.5)
A7IA dEH A7FAe =E 84T AET 2 AX 1AHeE A" F
A oz 2232 AEZ7H] AEXAE AR H, HFHo=m Astd A&7t
20900] AAZ Aotk F= YA, &4, A, B4, o #dd FARA V2
ATFHT §&ol Ao grFofd 7] W&l olg3 &S At Ag 7]
24 AT FAE LEdloF & Aotk

) M2 C|A] A4k AR 24 AE

A WA g ge] AR AN

N
~

3) WA A 3l 88

4 7718k} 7ee] 8

5) olaksbekae] g g

6) A5 @AY 2=

7) Hiol 2w 2o] gk 5l g

HE,
e

SRR

1y

8) olokE 2A4]9]

9 AA=AF7IEA A7] =9

=

10) AHAEAL 24 5 &8
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slsto] oz FE A &= 107] ATFFA

(Scientific American 20113 102 Z)
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B ol WAk
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7o) i
Hj=7b

A B

‘NASAE =°] EAshs 8745 APAZL A + s A4

E7MEZe g uet §4

BAGzol BAE HFBe] wWEAL, oAt

replicate 0] o GA WS H=A o thEd EAlolth. o] &7

A 7o) Tk 1) self replicating polymer on clay as catalyst
2) Deep sea hydrothermal vent] olL4=|ol] <Jgt B35 S5t A
3 3) RNA world - enzyme &

fo BN

oz s AR AzAE FAleHA Kohs dEelth &
sdol= AA IdEUYOL  formamide, WA HEOIL;  supercritical
hydrogen®} 22 oily solvent® 7Fe&X| ol & B, & A=
o7 WA ] AR JPsE AL opld 2us o
5 olm ko] QIE replication 7Hs R AEZ 3HSpA| e} o)
A8l 2L Aol 7Fed ALY} she =] 83 Al7]
B

oo

21920 dtH o]F 3}ekAdle]| B3 o] 20 ZE Heitler-London A

82 AR Y, Pauling®] VB theory, Mulliken-Hund MO theory &
o 7V el WokBeix] Stk et W AP 2Abel A
golgke EA7F AT AR 4 A dynamic’t AFERIE

staticdbA] AL W= 7P FQ3tE Q4% 18331 U
AL BAse SAelsl RE ARe edsl s na
2 oA Jloh T computer simulation®. 2 7}5¢F HESiA AA
S ST W B A AR A

ARgStA = A A A S Aotk

F A7IAESs EEAA A VI
wo Axe A2 F e FES /AL Aok 2Eu HERL
of B A9lW ZAMEY PN Bac) weh 54 A
S0 o9 BARHEAT HHH O W AL TS
oJE& HAloltt. dF B0, =% 9 F2E VAL (e
olZ7IAIE W9 chromatine 54 AR njgAdsigel wel
Yol WA EHIEE 2 chomaino] AEE S 1S
gttt o] 218t Chromatin sculptinge DNAS} histone®] FZrol 38}
2 Waks e, oA7ldd 54 fFAAATE ndAdst Gl
43} HEIJAIE cellular machinaryoll Al EEF= AL 2
BA} BT of TAE FEAL AT s ARE v
© W7o sk wAEla FET S Ao Eibdle

1= o ol
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o w2 MY HFEE 8 ASEE GrapheneS 0|8
Z

34 Arete oE ke 384 doQl FARFATE Ao

7t sttt Wo o] $ARFHE HARE Bt AEshe

A= g9ld 25ty UEh T stz IAHEAEE dyE

9alE & DNAY ZA5dElE Wale AWE AlZzue Fshs

olgfsh= ol 8 F Ut

e 4Fe F8E HifEotk wekA 719 Bzte] wAYUSE
318k B A ATE F vk FAZEA LR vE T

( rlo

g 719e AAAEEE EAe doE 2HHEM, ME 7Y
(declarative memory)|i= NMDA receptorBH= Tl o] £33 o%
< g} =3 7)o tigk Prion ©A L] QT HT AFEH I
Stk o] shstolAl U9 Ead AL oA s1oe F=sn, 7]
50| e vrgE ogA ZIYglHeTlE SeE o dohl
18 Ueph vimels FUAE SRl Aweks st

A

J

2] o) S A= Superheavy element®] AJZol Tgh
QTE olel@ WaBol SEVh B e FIREY AV W
SATI=AE &3 }% o F=2 3o A Utk H27kA ¢
QAPATE YRE IIT OE Uve a2 Yok et
Superheavy element«] IH—‘?‘@Z]'% gl Jirteldl Al Ean whEiA
Wl Gwel] Ml $40l] W] BTl ofstod
Arke) Aol AAA ol A7 BT A FA B
Aol magic number7} 1710 EAHF superheavy element?} EA|E
7FsAdol dEHa ok 2 vkl & Ao] hsdvtl
U A5E AE 4 g, diielEel 24T HuE #4

s
AAEo
=

=
of 2w 1370] HrjolAw o Bad o] o Aol gz
WAL gloe ool beslE dth 2¥2 ALH 28w

olzo] Wag FAjolch

t= 7hFeAdel AZIEaL vk ey godTh o5 ApAITh

B &A|Z Buckyball, carbon nanotube’s©] AEE vl 9o} #
A FAZ Q& obA7A] AABEE WS WA o] 2R X
3}3l AT} Nanotube® WA o2 THE A3 2 graphene &2
+ interconnetion®] B Y3t rhsAdo] Jovt HT AT A
Se aguel Qv Wel Atk fEAm e A
bottom-up P F &= polyaromatic AE B interconnections =

£ ek B0 Bt lsAel 977t Bas
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CFAA N tRE Bt WAdel Skl wel = YA AN

)

Fol @=L Tk 90 Aol combinational chemistry”} b W
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A= el Ade] dasitt

3}sto] | (Nature Chemistry, 2009, vol. 1, p. 5)

AMEE a4 ZBAA, AR EER, ERSH Zuo EEs E3st
(Ryoji Noyori, Nagoya Univ) TEEE 100200 7Pga, Adgdoln, FibEo] 42

S| A

Bl xe] 84 o] 8dT - EE&F BEFATAAL Mol Bad g 7124 §

(Harry Gray, Caltech) 2 FAE & F Ue dT

o] 27 H¥el x3} Yo A diE 4y dog Ay AE o=

(Mark Johnson, Yale Univ.) T UE FAYEE, FAYEH e A2 /7Y ol
a7

WY we) HA A7 AWAE A Gk BUe aA® Ase

(Barbara Imperiali, MIT) HHS AZE oldfsty] A sek AT

Adstar gk B4 g 7|2y W
(Gary Hieftje, Indiana Univ) O AL ko] Age}l ¥re w5 T8l EAFAHNA Y

e
o
Y
ol
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Y
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e
=
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=
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iC)
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_O|L
£

I uyA 34 A -Hlol s, HI| MR 5 HV|EERE 483 AY S
(James Clark, Univ. of New York) E3ta Ao E837 &8 SR ety AT
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offt

(Achim Muller, Univ. of Bielefeld) A MZE T/ FrsisE A+
287 35 herles BB ARE Tae /)5 e TR 2R

(Fraser Stoddart, Northwestern Univ) T B AT

ol dold &8 (Namre 2011, vol. 469, p.23)

- BE o] ot B o)s] AT (Paul Wender, Stanford Univ)

C AL TS dAZHE {83 288 88402 e 4 Y= A7 (Christopher Cammins, MIT)
- JEE8FQ A9 F8o] T% 38 (Martyn Poliakoff, Univ. of Nottingham)

- Ao A AHA}F FERs 1EAF 49 BAF (Laura Kiessling, Univ. of Wisconsin-Madison)

- A1ZBA A 9w AT (Bert! Meijer, Eindhoven Univ of Technology)

(

|
[}
9

S0 F3HA WH AFE (Paul Alivisatos, Lawrence Berkeley NL)

)

- Ael 3FekS- AT (Karen Wooley, Texas A&M Univ)

Gl BEHOE olshe AT
(David King, Smith School of Enterprise and the Environment, Oxford, UK)

- AL7Fse AL FABE] A% thFdt SRS A7 (Joanna Aizenberg, Harvard Univ)

coURE Z&F o2 HEAT|= SRS AT (Graham Fleming, Univ of California Berkeley)

“The world's 20 greatest unsolved problem" &}8} H&

(John R. Vocca, Prentice Hall, Upper Saddle River, NJ, USA 2005)
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1) How Microscopic Atomic Forces Produce Various Macroscopic Behaviors

2) The Fabrication and Manipulation of Carbon-based Structures(Fullerenes)
3) Free Energy : Have Advanced Civilizations Harnessed Free Energy?

4) Nuclear Fusion and Waste

opFellA AtH AT FAE BH 10d olF] A vHE St o
TaokstE FAlolZld AFFA L] FAA LS bl
A AR FA L2 g5 2ol 8% 5 9
- A FEOA TRt 3ehkso] ol
Aate A Tz HAFE 87 T
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2t ¥ MElolsiAE FHOR B 24 XX

drzy = =HlE 19A17] AT d@AB ] FE #AES AT AN
o Ad@gestoldt 7Y dA =
A=A AAG Eokgtar & 4 Utk A st
2 BAol A olsfstal ole 7]z &

a2 Ao dEAQ] JIEEEv AW AlTES Y 9 2F E(Louis
Pasteur)2} S5 (Robert Koch) &< & = 3

AE3e FaEE S #A
Nobel> 2@ g|sto] &sto] Fa3t 7|oE & Aozt 7Y
ol = FAA =8 Ayostde A =i 25E
7b o8 7 &(Karolinska Institute) 2 St 5 AP o SHd& #AstES kil <
FoAZke] g 712A] ARt FS Fodfor sttty AR T wEhA
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A7, EopdE B ), =8 Aostde A7 FAES A 19508 =
2oz F AZ2 7Y & Ao 1901dedAM 1950874 = 548 Eokol

Al

gk Aa7t 53] FEEXA 23 ool AAAYSa7/h)I Al Shis7h)ol
HASHAT. BT 194715 A4 staAs 2 I FoFdTh
= AABA S 72 Tee AHseE A7 RSk 194]7]
204171 &= AR S 7|25 & HHEEY dFAEC] =8YE FAdE
o, x4 =2 GAH MIEE AAA

(Santiago Ramén Cajal)@ ZA|(Camillo Golgi)(1906), THol&& HHI A PFH
(Charles Scott Sherrington)@} ol 0] =] A (Edgar Adrian)(1932), FIAl @213 4l
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AXAE AT 83 FHE 3 dYMHenry Halleer Dale)® 3 H](Otto
Loewi)(1936), &1 A (Joseph Erlanger)2} 70 A (Herbert S. Gasser)(1944) &= HS
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Ao g 1905l T, 25 AAR] & 3](Paul Ehrlich)b Ih2=
Hzo AAQ WMXYIZ(Ele Metchnikofhs A B3 AT dFo=
1908l U&sd] FATh olFolr AHFES AT B AHl(Jean-Francois
Richet)(1914), Y EF2E AF3 Y Z(Charles Nicolle)(1928), FEH S AT
B 2l(Max Theiller)(1951) & W2 A7AE0] Alxtst 2 "o A3 AF=

= el ol shge gt

Lo

re

%

1950 o] %ol 2L oyt ¥l Ayt omRy HFTZA AHe
wornt el g0 ke EEjEetd g2 9 A4S ®Hske ok
Astel el Asiety dAE 2R WFOE Yozt MHste] vz 11
Zlolth, AME B4 #EE EFUAE 195080 ol = o e =Ey
< WSS Fordth @A ke g 7|22 AFE 1910ddd =9
Al e] o) e S e FA(Albrecht Kossel)oll &3l o] X n} Qa1 o]F F wF
845 AT Sh=(Arthur Harden)¥ = 22U 212 ¥ (von Euler-Chelpin)(1929, &+
), TFERR] ANEIEFS JlsEs #HET HIERET(Oto  Heinrich

5
Warburg)(1931), &4 ZAASt AT+E )E]L‘]Oarnes Batcheller Sumner)®} =&
(John Howard Northrop)(1946, 884y &o] &4 A9 AFAgar & 4+ A
o 1940 a0 o] % G4t EFUAL Boks oo ¥ Ao aAE

HEc gExF AEZE FEIA ATFE FHI F8 FY(Carol and
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Gerty Cori)(1947), TCA 3IE2F A3 AW ~(Hans Krebs)®} 2 ZH(Fritz
Lipmann)(1953) 5°| SUTh.

249 SHAUAIEY O B FAAE HiE3 EoF= DNAS 2t
frdstelth. 1930-40dd] o] F, B2 EgY o
EAL, o5 A 724 VTS ke U 4% 3PS ok R
¥as| ghol 2 Z¥(Linus Pauling), A ©J(Frederick Sanger), E]o}
(Salvador Luria), H©]®(Edward Tatum), @ X 3 (Max Delbruck), =¥ (Francis Crick)
5ol dom oL EF WS FAYT. 53 DNAVE FAAEE "
=43 0o] YA SFE(James Watson)d Ao 98] DNASY Fx7F #HE
1950t FHE o]F DNA®F #HE AFANAT F =¥ A 2670
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9 glshge g7t mlEE AT DNA A2 =W A oshde 4% o
FJ#OJ AEEe 2d4UA 28 A AFE & YIS (George Beadle)¥ H|©]
B1(1958), RNAS} DNAS AETHA A 717 A3 2 Z0K(Severo Ochoa)}
W I(Arthur  Kornberg)(1959), DNA®| % 2 7|5< 983 st&d A9
(1962), BrH|glo} BAo FH4 ZHEE AFE Elx(Jacques Monod)2} AHF
(Francois Jacob)(1965) 5-°] St}
1950t o] %, WAs Hops AFdtoA Hloy A2 WFoZ ol
71 AZ Y. Hul(ohn Bennet)d ™ T (Peter Medawar)7} 34 Y]
LA FEE 1960 =8 Aeostds 43 ol F, Wost Roke A3}
St DNASF GAE o 2L Wk = Ao WA AA u
ol717] ARt dEHR =2 A Y 5 F2E AT =
El(Rodney Porter)2} ol £ (Gerald Edelman)(172), ®HH-SS A3t AE =%
Hel fFHA FEAE AT WA Z®Baryj Benacerraf), & EA|(Jean
Dausset), 2x3(George D. Snell)(1980), L FEZAE 7N'dg A ZU(Niel Jerne),
7 #(Gorges Kohler), HZ2EFQl(Cesar Milstein)(1984), &A] A2l FHshz Ay
2 793 =Y 7ot 2% (Tonegawa Susumu)(1987), AlZEA WWo] 4 A o &
B3 HAL 3 =5 El(Peter Doherty )2+ A A WA Rolf Zinkernagel)(1996)
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AAANA G- Aol H& 77 (1994, Gilman & Rodbell), Al ZF7]2] A4 =
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Bz Elo|EiaEz 28 (2009)
d2njo] e Zrgo]=
&
- =, TEEELEESOV o
Rk =7k H] s HFH 22(1976/1989) ! * Fres HHaAd 28T HI = (2002) 7} 7) & oMk 221 A 2%(2007)
22225419704 TH/1987) (197-8014H/1995)
- o AA71H] WA AE A A7 wlolE | MEE o83 f
3 3= A= %
s Ae] 0 2iz] B ek R AE A=d o} B3lE zHsh= #3A wol sa8H zdo] ot E——
o © Tl E gl - -
frizhel et < e e W A #* Konck-out mice EHY
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@ Azt FoF % 23]

AzAges Foprt =l ds|e #4ls W] Al
1990t o] F-olth. 194]7] FFHKT. Schwann)¥} & 2FO]RIM. J. Schleiden)ol] ©f3H
AzAdo] ggdd olF Az it A= FEd] DA SA R, FEA9A
of 7k wi&¢ FAZ A MEY Fxo W ATE= AY WIHS HolH
2o AEIAEL AR Aol EHE 1930d] o] Follof Az YHE
SATE F A HAa, owFH HEAL AEZW &A7|#Y Fxo VTS
THskE Aol JhsdtAl HAH. oAl AAAR S o]t AEY YR
T2 % 7ss 947 F dv EHE vEd AELS HEH(George Palade),
FZ S (Albert Claude) 18] ¥ B (Christian de Duve) &<H], o] EF 1974
9 el Ao ste AT

o] 29 dATHAS EUE B AEZAESASC] AEY WRFEE
st7] AZEPT o5 AT Eoke AlE P ARwEk Alx ] g 24
Al ME life cycle 239 Al 519 EokE EFE & Atk 19910 = H

o o2 7)Fol #3F Ylo(Erwin Neher)?} AT
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Zoe F2 Ax U @il @ oy MEY life cyde 20 &3le AT
FAE =d4o] Fopztth Alx W @d xd o £33 AFFAe o
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28) Zuckerman, Scientific Elite: Nobel Laureates in the United States.
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® WY Fo

st e obd FRHolol & AEA WY 2 wAUEe] WollT, FF
zAo| 47} L §4 o2 vopd shsAol 48 o, dA olF AF <
774 s A= Y

- T HYAME 3 (TH1 & TH2) E<F0]E|(11) Robert Coffman & Timothy Mosmann

- A 7Vs 8 R AR TAIES B . <20l E|(11) Jacques Miller

- VIl sl WiEl A meta-analysis) 248 F<Z O] EJ(08) Richard Collins & Richard Peto

ol 22 g B dhE ot o) T4 T A ZAA(09)

- A o A7 A A H(00)
- HIV X SR/ 7 A ZA Y01
Z2 3o 2 Ayt A7 A+ E 2 0]E|(11) Robert Langer & Joseph Vacanti

- EFFolA X-chromosome2] BIEAdol]l A3 A7 &3(97) Mary Lyon

@ R 2Lk

1980 o] % fFHFAH 2 Foke WIS, ddAF, LA Fo tE AT &
ofe} A¥EE Aol AstA dEbtal k. NAQ} RNAS & =4 wAY
Zo dg AF= @3] ZFuts FAgT & 4 ded, 58 e HE
DNAXT} RNAC] #3 AF(RNAi, micco RNA )7} O 43 FAZ FE
o] A+ Holn

fror

- DNA repair & cell destroy F-3AF p53 G AT F<LEO|E(02) Bere Vogelstein

. ol Whle] Eoio] EyE Aol EL£20]E(02) Alfred Knudson
Knudson hypothesis A%+
. microRNA P27(08) & FELEZOIEJ(08) Victor Ambros &
Gary Ruvkon

2 2=71(08) & =3(10,%5 3D David Baulcombe




M RNA S EA D TEA LY

2F
HhRlol MAL 7)o T ATl HIT & 227(03) Robert Roeder

e

- Human Genome Project ECEOIE(02)

Francis Collins & Eric Lander & Craig Venter
- DNA profiling 71%& 7l ELROlE(06) Alee Jefferys
- Southern Hybridization Z} DNA fingerprintng WS/ 2] 2271(05,973) Alec Jeffreys & Edwin Southern

- A 2 Z24d2] DNA merhylationgl o5k A7t 2-3Z(08) Howard Cedar & Aharon Razin

RS 24 st H dAbe} wjjole] £-3(02) Ralph Brinster
g3 AT

A AR FARASH AZZI A EA Y04-129)

@ A=z st Zof

Zo AelEys BUE BANESRY 9TE 98 ATFAT 243
H, 53] AxsEd Agddde AAE dAHoRE 2Wsts Al
S
- =

AE7L T5d %ol 0 a3 FA HAH

CAEER £849 superfamilyd] A 2 AHN2=A04) & ESEOIE(06)
ZH3=  Pierre Chambon & Ronald Evans & Elwood Jensen
e wAUSY A
< AIEU A EZEE ﬂiﬁ%, E&20]E|(02) Michael Berridge
E3] inositol triphosphate®] H& 79

- MEY AEAGT BExpEEo A e £ 3(05) Alexander Levitzki & Anthony Hunter &
i AT ARXEE 99 8T Anthony Pawson

- Az’ &St WA 32 2] (09-146)

R He Ty FEE i A E P 2A1D) & ELZO)E(07) Franz-Ulrich Hartl
(chaperone) T & Arthur Horwich

E-<=20]E(07) John Ellis
- = HEA] o] F(vesicle transport) Y 2A02) & BLSEOIE(09)
James Rothman & Randy Schekman
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o] A Eofoloe HES doy= HUJdd gk A, 4] EE EXH X5
o FoF /AT AT, HAT, A 28 AT, AR AL AT 5
S fRATEA F8E FAR FERL
Hzxo VAE FE AY HP2A05) & ELZOJE(10) James Till
GE3} W STIAE A9 O 38 A7 AAH09&EH11)8EEZOIEN(10) Shinya Yamanaka
£32(89) & HZ2H09) John Gurdon
£32(11) Rudolf Jaenisch
3z = o] 2173 Y (neurogenesis) E<LZ0]E(07) Fred Gage
- fMRI FELEOIE(09) Seiji Ogawa
- QAR 1H3 EA ols): Wl A) 2] (10-145)
B4 A9 417748t
44 = a8a B A Z 2 G(08-137)

2] 2] -&-

QAMA=Y

7Fs3H|

ZH TEE leptin®] T
- F W™y o] 87])F X ZA| imatinib(Gleevec)

2} dasatinib(Sprycel) 7] 2

N P EEC PR
LDL-ZH =H &S ¥F= XSA| Statin 70T

- Affinity chromatography2] 7'} AJo]shz] 3-8

- 8 E a3 Iy Q=

& Aud

B714% FAE d St Ao 2A]
zHAT 100t 9 AT A
& S AR A xdsAd0

T(04) & BLZOJE(02) Robert Weinberg

o

€3(10) Axel Ullrich

HM2=A(10) & FEEOIH(10)
Douglas Colman & Jeffrey Friedman

E<20]E|(11) Brian Druker & Nicholas Lydon
& Charles Sawyers

P 227(08,9°8) Akira Endo

£-35(87) Pedro Cuatrecasas & Meir Wilcheck

SHIA E 2] A(03-124)
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27l A4 HIE(J. C. Biro)7F 20043 Medical Hypotheses©l " 3EFE “Seven
fundamental, unsolved questions in molecular biology”= 1 &%F DNAS FHAR

b ezt g ozt WajA whsoln vl Bad A W

S = FA7H(Central Dogma)oll T3] ©]& YulE 4 A= 771A 9] Hl&)
Aol 2R BAS ATFAS AUHL devl oF Helsed TS
o3 9A] AR John R. VoccaZtb =¥ F42F 4099 S H|ESF] 60oH S
AE 3] A <=3 “The world's 20 greatest unsolved problem"ol] A ¢FF FA| F
of At HHHE 5 FAE FY stAh
& 7] A
71247 100t 7 AT A8 S erer B
C12ATAEFAAL S, 15H7]EF 2011.5)
A7IA duE A7FAe =84 AT FHE AA 1AHeE A4B8E F
A oz 222 AEZ7te] dEXAE AR H, HFHo=m Astd A&7t
20%10] AT Aotk dgd FA Foll FdFEo] oln ©-F7]F FA| A
Adud FAolth. #uk ofyg} AkA A+ FAS9 il TAAA FA
Z|RoE Eoko] dWrAQl HRE s At FEolth AR ee 2
B ARE AT ZxdTSE YoM, AEAS] #& mAUEES o Zo] o
Mot A7 L A7 & vk or)e 23¢E tiFE AFFAT)
&, 5 4 <8-S gAst]
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30 MEL 5, AZHFAT 1000 AT Bok AL AT A9 AT wEBIER, FRAT
100t =R AR 2 Z8keh, F=E

31) J. C. Biro, “Seven Fundamental, Unsolved Questions in Molecular Biology,” Medical Hypotheses 63 (2004), p.
951-962.
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6 FAZ Heo)7]H

7) Aol Al NEE X8 B, A¥H AAA, -5

1) 218 gz dojr)=
12) TA8-A

13) Ex=}o]n|A

14) A A=

15 RNA 7% 24 2 g8
16) ol2Ad

17) A7FE2] (Autophagy)

"Seven Fundamental, Unsolved Questions in Molecular Biology"

(J. C. Biro, Medical Hypotheses 2004, Vol. 63)

) 4] DNAS] &% 7 A9k &3

(Genes are located and expressed on both DNA strands.)

2) JIEEY 75

(Introns are the source of important biological regulation and diversity.)

3) HHEEE FE9 ofn)

(Repeats are the frame of the chromatin structure and participate in the chromatin regulation)

4 EATFES] £2FF o] DNA T2} WA
(The molecular accessibility of the canonical dsDNA structure is poor.)
5) FAYE ] oAt FR

(The genetic code is co-evolved with the amino acids and there is a stereochemical matching

between the codes and amino acids.)

o o
6 FHARY P 58
(The flow of information between nucleic acids and proteins is bi-directional andreverse translation

might exist.)
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7) B G saks gde] 3 AEE T A%

(Complex genetic information is always carried and stored by nucleic acids and proteins together.)

“The world's 20 greatest unsolved problem" 2§ 3}-38} 2

(John R. Vocca, Prentice Hall, Upper Saddle River, NJ, USA 2005)

1) Biology : How the Basic Processes of Life are Carried out by DNA and
Proteins
2) Biology : Protein Folding

3) Paleontology : How Present-Day Microbiological Information Can Be Used to
Reconstruct "The Ancient Tree of Life"

4) Neuroscience : Free Will

5) Neuroscience : Consciousness
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of g 1 WA Azl AT BE BHelA A2

o] o] RE HY3} JEAGES Hul olTojqth o] FEAYS F ATFOIA

o] A7 ApolEE HolF= Zo] otz Ao dEwe TS A=
2ol ¥ 7Htaar 23t

32) Larisa Shavinina, "Explaining High Abilities of Nobel Laureates," High Ability Studies 15:2 (2004), pp. 243-254.
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The Inquiry Wheel

Scientific Observing
Community
F 3
Communicating Defining the
the Findings Problem
Society
Y
Reflection on : Forming the
the Findings » Questions N Question
Interpreting Investigating
the Results The Known
Carrying out Articulating the

[ ——

the Study Expectation

I3 4. g9 H]‘—;H(Inquiry Wheel). (Z*]: Rebecca Reiff and Williams Harwood and Teddie
Phillipson, “A Scientific Method Based upon Research Scientists’ Conception of Scientific Inquiry,” in
Proceedings of the Annual International Conference of the Association for the Education of the Teachers in Science

(2002), p. 11.
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33) Robert Root-Bernstein, “Problem Generation and Innovation,” pp. 171-174.
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2. LBY +EAS2 2 A7 FH Ed A FF

7t. StOJHH 23 (1932 L& F2|oty ¢

~—
w
N
=

W= sl
SAtE A PR

rr
i
(4
e
2
1o
L
rit
il
AC)

W] 2 F(Werner Heisenberg, 1901-1976)
s gy FEE 1932d =¥ EYIEES AR st
oA ETE FHYo
g2 vt e FJ3x9Y He gAEEet ZYUA$(Maximilian
Gymnasium)= &l HAA T go] Ao w AT AUARF AH g
TS Ao =gow FREUEH ©
ofQlrERRISY] ool &o Aol el
AEsr|= AR B ALnd”
stolAM 239 EdPo] BAES JFS vzt v AAHA THER A
Ayl ofd Al A4l FERpo] @ 2~ 0| A g 5 o
of 3 HEA Aol R At olgt Egte] Aol Azbste] Ao #at
o AUAE AAFEH JAFEH =9 & &, ouFE AMEL &S e
Zlo] desitta AZstdtta 3 vk Aok spolAM EaE AUAE A
gisiAd 7R JAFES SRS A old Ze diEE e,
)

o e Fol AAFL TR BAAE Bu oy

(Herman Weyl) o]

=
r
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o
X
—[14
il
&
jur]
=
A

ER, A, B 91 SEe

2

o A7, 5, AT tEe stelduEart dFFAE sk

34) stolAM 2T, AEFE o TREI AN, AAAAAL 2005); stolAH 259 Biographyﬂ' =
WA de g2S FX3E  hep//www.nobelprize.org/nobel prizes/physics/laureates/1932/heisenberg.html
012. 1. 15. %)
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= w8 A7ART TEHLN dAE
7besl ol wet stolAw 2 a9 =oAL

]

A FAE Aol o] &dl ZAAIZE Lottt ol sidsty] fsko] Hojet
stojdvlzaEs FFAA e T AT E ASS= G Yol F
923 AEs /A B 25 F g fF40] 2ags =7)Al 19279 2
4 =2 "olx A Hed stoldwZaE ojuf ol oflfrEQle] AF
2 B JAE AHstAA 7T o] Eo] HZA /\P%‘“%Ol e & 7
A7t 24t ets dFo2iEH M2 MEse dof ddake] A
ﬂ]Eél'é, e BAGAHS st 84 A& s Ao wt

Hoj& o] 7| &<t gy dAde] drA deE d4sA Ha 2

Hojol stojdul2a= B FAddY et FRA At &L orlo|aL 73
%‘749] g-sqst & Arld 249 si2H 1'41‘304 2o s ZHA Ao

ol &

1927@ 7FS 53] &)
Aol =Ao] HoRT} o] 3| oJofA olIFERIL “Ae FAYEolE A=
R olof7|2 Hojslo|dmEa9 o2& WolEo|d A ZUATH

A

o

| stAEe] AXE womM BRI BUL 1 olF FAste] mEolE
A2 A Bk 27 solAM2aE o ojgow wul BYsEe &
4t

ol 227t FAE BE Jha SAsE AL B, 4 T ¢
% AT FolE FFFE GA =W SRl AL Fol 4L 3
)7 2YYE UHE ool gz EAXAE BEUG AL W 7AA
J BAZ BEUTHE AL HAT 5 Utk 2T EAA YFHOE AT
shol SAAL He thg 99 AT Aalo] Fe HAMe] T B
AkE OsE B AW, ok vlAsle BAF AL = olF
sAsts Pobe THRE AHL Bl Pl 2 A AAS @

- 103 -



Lt SICHQL 2ICHR sho (1962 = Z2[ehy 4f)3Y)

=

Y O EH]X] @ ThH$(Lev Davidovich Landau, 1908-1968)+= 4 ¥ =219 &
gstatoltt. & 1937-1962 3 7H A= B AFul #Hetolrtdn) o B EA A T4
(the Institute for Physical Problems)®] IS HA] I AFAE THE EZTA RE

= Zajsn
2 7} XKPyotr Leonidovich Kapitsa, 1894-1984, 1978 =H & F4hH7t
Addow WHZ AA BFY ol AEFA Aol dis) ol&3 AT

o
FrAel g -3 o] &S s H F

A=Y e olE st dA
3 FEZ 19623 =W EYIAS F4ITH

Hohe= BB EA ATFAA oE2ETT FEE o] EWA o] ok o]&
=88 AFS MUtk "©@o9 89 Landau School)'Bl= O] FOE A EH = ]
AFole #HX  FEPEZ2F)(Lev  Pitaevskii), C©OFE7MH  ERF{-F(Arkady

Levanyuk), 9N EAY 2] 4 Z(Evgeny Lifshitz), 81X T2 FZ(Lev Gorkov), °]2t
ZHEY T X ([saak Khalatnikov), H.8] 2~ ©] 23| (Boris L. loffe), YT ALT1H| 4
Z(Roald Sagdeev), ©]2} W %] F(Isaak Pomeranchuk), & A|o] olH g F A3

(Alexei A. Abrikosov) & TT--9] SHAYEo] &3 A, FAHo R Hrpg-o
B RSER

o
ASE We e gAT o AFzoNA 19} FA Ak
4=

35) ©TR-9] ZFEFSE Biography®t AT Aol tisiAE thes #E3MEh hep://www.nobelprize.org/no-
bel_prizes/physics/laureates/1962/landaw.heml (=8 EH0)A] 2012. 1. 15. H<E); heep:/len. WIleCdla.OI‘g/W1
kiflev Landau ($17]19]H 0}, 2012, 1. 15. H<). &0 Sots} $R5 A% FEe vdEe F2A
http://www.nobelprize.org/nobel _prizes/physics/laureates/2003/ginzburg.html (=B EH O A HARZ =, 2012.
1. 15. 8%); heep://www. nobelprlze org/nobel prizes/physics/laureates/2003/abrikosov.html (@A} ¥ o] x].o} B
YIAZ 2012 1. 15. FE
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Sgo] Boks He AHsta Yok
el ZAdA e Al 2147 BHste] Belst A 3049 F
AE AN o] B2 FA B ste] F7] fUFANA 245G

Ch. 2B 3 (1997d & S2|904))30)

2B 2 F(Steven Chu, 1948- )= Pl= g stAol& & wl= oW Xx|F Fd
oty I+ HolAR HAE W7, zYste WHE U FEE A B
A](Claude Cohen-Tannoudji), €814 ©H @ I H 2~ (William Daniel Phillips)®} &%
o2 1997d =¥ EYsts T
a9 AA W7t 71Ee oMY HolAE x, y, 2 =
For wAstd, F 7h HeolARE A EFE Aot 1%2, ol¥l w
2oz Yzt A YS Aot NE AdAES X
AL W AL A AAE BEE U= E8E 5 Aok
AR Y7 7e A7 F7FE dT74Y dFdoem A" AH o] FoXl
ZolAtt. 8 HIARE otE NHZ(Are Ashkin)Fe] Al Wiyt &
of FAol A Zr&E TEQUT XS dAE HoE e ATE
TRy, E g2 AUt gA @ AFAY eJEL 49 A J9 A
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36) 2Bl 9] 3123 Biography9t =@/ Aol thelAs tHES FESkeE  heepy//www.nobelprize.org/no-
bel prizes/physics/laureates/1997/chuheml (=84 E#H o)A, 2012, 1. 15. AZ);  heep:/fen.wikipedia.org/wi-
kifSteven_Chu ($17]1F]T]o}, 2012. 1. 15. <)
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As e e EMEelA HuuA Fols & Aol o
7 olep/1E sheta FaAch 1 Dol we F oW ATz
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1969 ZU2™ t)t sjstato] whAL Ao e ~Eds dedl W
E}SI(Elliot Bernstein) 13+ Bl A &9 HFAH S A& DA HAES wbs
2] e @AY £ dAA S A EFAA WA T FEF
A ol mpo]AR o] BE o] &t I AHEYS ATt AT W
2Bl 1 ol A AFE AAE 2EYE EAE WAAIIE Al AT
W= Hl9-aL, o9l BAS] S5 d(condensed phase)2t A Al Z=Floll A3

3}8} E&](chemical physics)?ll ISIAE B2 AS vWlL & AT

1973 A2 2EZgE A7t dge] =2 #HB(Donald H. Levy) HollA
HALS s AFTE "] 25 7] A Ad(gas-phase) A7) FH, NO,2F 9
7 H(open-shell) ®AFol| W3 Hanle E79} vlo]| T2 go]|H 33} o]F FH AT
ANA Hold AFAE Hola YA, 3 7FH M4 o] A (tunable dye lasern) S

o187 BAF BHT BoplAE F4E Holw itk
gule] AFYelA NoE Wl Fad AT FAUG Noo o sdE
P AUA BARA dgHE Ang A4 o BgAA g B4 2BA

S AR AAHT. 2ddE, A #lolA 7t F-sdhs 500-640nm M 9ol A

Hog o e FAAE Aot 2&87F Al7ka tishol] =&st7] 2A,
Hle} 79 AL AR HOlAR NOE AFste HA & AAS B A
2

old A& xs = w, #nl "ol 7T 2=Vt NOol F5HE s H
Ao+ A2 A o) Ao gtk a-d 27F B NO, ATl HAE
A e Tatt Zol ARG DAL 27 ZH2EA L A Fo]

v
R
o
1o
™
ofd
e
o
©
rr
a0
o) =

e ol ThA WahW, T T sHe) A
S &4 333 (condensed matter spectroscopy)= A& HMAITE, HH IFo] AE
st AW RIEE 7IAE B33 Sultrahigh  resolution  gas-phase  spectral
technique)oﬂ sl AE ok v7F BA Z3UTh NO,AH thdAr EApe] 3
, ol B2k 2FER ] sfae AHUA HRtelzl
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O A 4= 77k FA2A AA AAle] dof e BEA &5 ~F
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[

E 2}o] 2 (Stuart Rice)2] crossed beam reaction of fluorine with benzene®l] gk

s A HIYA, I =wolA #lAd E4 WE EE H ol8H =
24 3 (supersonic expansion)©] HAo] BE A AFEE J4AZ wE 7
g3ttt Ao FESH =AY 2EEe Aol A9 3| tjs) o]s) st
71 AUy 7zt, 2 Eshe olgst= dl AS #xyY AgE I 3HE ¥
Fol HgA A oAdrtste AZS A = AT A7k digte] AT FA
(NOyoll zdx=®lel HIHMzhe A5 Ad<e sid Aot 13 7}

€ =U28d ABE ARAAN 3E Ol B FASAAG 225 B3
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AGA A A7 8 /el HA(electric resonance “state-selector”)E ©] 83l T
Q el A= BASTE Tehit UL slgolwA Astuel o
= 9}E(Lennard Wharton)2] 10m state-selector beam machine©] ©] A tol] #3+sk

9

Aol A BB olAY 2BE Aol £ ATAe] FA
o} Ae] AE £T APe] HIWE AYH] AZE AP FAES I
ek

¥ AT FFL BH TR FY ATt FFF AT 4AE Y
tod 9ol grh FaWAE A RelFrh aE o FAE dH, HED P
A wog, shEe a9 Au-Ae wAT Qo 83 o 2P 5
g 5 Ak e RIFUL, 53] 17} ojp] wEo] ¥ MY =T of
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SRE e 4 AHE T 2o W 22E FEY A= WA S
Ae = drks Fe FUAA FUD GETH PP ATE Fal 19749
: ~HERS A 5 AL, o ANEAL T

H A dT+E
T+ A AUtk E=R, AR AYomre 254 W dold P

AT AZE A = AT

19763 2Fol 2 T8k (Rice University) &2 31 2EE& ECOA @8 AF9
e BRAF O o] distdA oA EFsS st JW EWE A
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1912

Nils Gustaf Dalén

A% WH g

1913 | Heike Kamerlingh Onnes A2oA 22 B4 A7 4 I9A4 EF A4
1914 | Max von Laue XA EFo Fag, AAd o3 xd A AT
Sir William Henry Bragg XAE o] 83 AA Fx B4, xH dAEgY Fag

1915

William Lawrence Bragg

1916

- 142 -




1919

Johannes Stark

M FAAhNA e =& a3 Fd
7)ol A o] EF3H 9 splitting

1920

Charles Edouard Guillaume

YA FaelAel oy B 2 Bl 4
270 7]

1921 | Albert Einstein FREI H2 e AT o|2ET T gt 7o
1922 | Niels Bohr AL Fzo 4R Bl g AT
1923 | Robert Andrews Millikan 718 Astet FH asto)] A AT

1924

Manne Siegbahn

XA R} Hoke] WD A

1925

James Franck

Gustav Ludwig Hertz

Aol ot 75_]]'«] impactol] #3F W2 EA
(ZFa3 ==

1926

Jean Baptiste Perrin

249 BA% Fxo| BT AT
EAE T BE AT

1927

Arthur Holly Compton
Charles Thomson Rees Wilson

AzY a7 2
TE4AE o] &3 stdE dAe A= g U
7N &

1928

Owen Willans Richardson

dol2 Y, 53] fAes MA A

1929

Louis-Victor Broglie

1930

Chandrasekhara Venkata Raman

1931

1932

Werner Karl Heisenberg

1933

Erwin Schrédinger
Paul Dirac

1934

1935

James Chadwick

ol
ox,
>
()
N

1936

Victor Franz Hess
Carl David Anderson

o2 o
N
2
e
)

1937

Clinton Joseph Davisson
George Paget Thomson

i)
ol
=2

o% A HHel 4FH WA

TAAZALE ol &3t AEE WA P& EA

T

1938 | Enrico Fermi A% =@ FAAA o3 oplHe Aukg A
1939 | Ernest Orlando Lawrence AR EFEEE B, AF AN Hi tiE AT
1940 - -
1941 - -
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1944

Isidor Isaac Rabi

rio
_|>i
%
o
>
i
Jlm
o,
o
N
Hu
of
ol
rr
oK
od
oz
122
re
-

1945

Wolfgang Pauli

1946 | Percy Williams Bridgman
1947 | Edward Victor Appleton 7] 4EF 88, 539 HEFHT w4

. e TESA TS A
1948 | Patrick Maynard Stuart Blackett o 23] 83} 2 M (cosmic radiation) EoFe] 7
1949 | Hideki Yukawa A Aol Znksto] wlE 24 o=

. nuclear processE AT3H= AMXlE 7N o] WS
1950 | Cecil Frank Powell o)l 3 W=o] B3 uA

1951

John Douglas Cockcroft
Ernest Thomas Sinton Walton

A Jt4E A A2 LA We AT

1952

Felix Bloch
Edward Mills Purcell

A7) A ZRe) g R ol

g

A

il

1953

Frits (Frederik) Zernike

hase contrast microscope ™ I} phase contrast
P P p
method®] =49

1954

Max Born
Walther Bothe

Fejete] 2R A7, 53 HEgael 544
a4
coincidence method®} 171 & i1l

1955

Willis Eugene Lamb
Polykarp Kusch

°]
Fa 2HEH] nH Tz AF
gk 3

ARt 27 2l Eo g A

ol

1956

William Bradford Shockley
John Bardeen
Walter Houser Brattain

HEA] A7t EMAAE 5y 47

1957

Chen Ning Yang
Tsung-Dao (T.D.) Lee

ZQ3 AFE o]Fo W parity

1958

Pavel Alekseyevich Cherenkov
11"ja Mikhailovich Frank
Igor Yevgenyevich Tamm

ANz o] BAT o4

Emilio Gino Segre

1959 dhokAd 2 WA

959 Owen Chamberlain SCE

1960 | Donald Arthur Glaser HE A gy
Axee] A Aol BE aTe A T

1961 Robert Hofstadter &3k A

Rudolf Ludwig Mossbauer Zopde] F Fgo) TS Aol B 2auke-

gy #A3 LA

1962 | Lev Davidovich Landau SF B, E3) dF dFo] A3 o=
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Charles Hard Townes

7=, 94714 Y2

FARAZ LA o] ZRAQ A

1964 | Nicolay Gennadiyevich Basov o] A-golA Y& 7Hte Rz A Fo|E <9}
Aleksandr Mikhailovich Prokhorov SZ7] M
1965 | Jutan oot PRI FA oA o] T AT AT e
ulian Schwinger o
718 QX Sloj 3}
Richard P. Feynman ] 47 el o é‘b}
Az} A |22 FHE A31st=E B3k vF kA
1966 | Alfred Kastler :'3 EH ]%1 i e o= st et e
=
1967 | Hans Albrecht Bethe el o] 2 WHo Ao oA Aake] #3SF WA
718 JA Egte] did 7o, F4& HE AH S
1968 | Luis Walter Alvarez Hole &4 "HIaYyS /Esta, o]E 83}
oo 3 AH A
1969 | Murray Gell-Mann 718 Qxl BE9} 1 A5z B3 @A D AL
] , AAGA AT Wis 2EA AT @ Hehzn)
Hannes Olof Gosta Alfvén Ba)ste] ojgl Hoko] 3 WAHe S8
1970
) . N 1A EolAe F8% §E&ES o] HAAAA
Louis Eugene Félix Néel AP o] B TH AT @ Wz
1971 | Dennis Gabor 2y 2ol #3 Wy WA
John Bardeen
1972 | Leon Neil Cooper ZHE O] E(BCS-theory) & 7N
John Robert Schrieffer
| 27t WAl 2AEAN A HEY Bl B
Leo Esaki A¥A
Ivar Giaever
1973
. . Bd AAE B3 =17 EAo &3 o254
Brian David Josephson< A=, Es z4le ado] #F AA
Sit Martin Ryl gre HdA Ed @ AT
1974 1 Martin ,ye g aperture synthesis technique vy gl gk
Antony Hewish FoA= WA wA
Aage Niels Bohr Az}H o A 2] collective motionT particle motion2)
1975 | Ben Roy Mottelson connection®] T WA o] E r|HloE A=
Leo James Rainwater FZol| A3 o] A
1976 Burton Richter ANze 8o BAL J|B <z v

Samuel Chao Chung Ting
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1978

Pyotr Leonidovich Kapitsa

Arno Allan Penzias
Robert Woodrow Wilson

=

rfo

=7

o

o 2E Wy B AP

% vjojaRgoln WA BA AT

1979

Sheldon Lee Glashow
Abdus Salam
Steven Weinberg

NEUAE Aole] T g, WA Agol BE
5 o] &, oOFF A oS

1980

James Watson Cronin
Val Logsdon Fitch

%A K-meson 53 Al T8 oA LE] 9] violation
1)

1981

Nicolaas Bloembergen
Arthur Leonard Schawlow
Kai M. Siegbahn

1982

Kenneth G. Wilson

1983

Subramanyan Chandrasekhar

Wailliam Alfred Fowler

1984

Carlo Rubbia

Simon van der Meer

oFelg A3 field particle W 29 WAL FE
large project®l] 7]

1985

Klaus von Klitzing

FAstE & &y wA

1986

Ernst Ruska

Gerd Binnig
Heinrich Rohrer

WA Fetel 2E AT WARNA 4

o
i
)
e
-

1987

J. Georg Bednorz
K. Alexander Miiller

1988

Leon M. Lederman
Melvin Schwartz
Jack Steinberger

1989

Norman F. Ramsey

Hans G. Dehmelt
Wolfgang Paul

separated oscillatory fields method, o]E o] &3 FA&

wo]x AlA et AR AA AT

ion trap technique &3 A

1990

Jerome 1. Friedman
Henry W. Kendall
Richard E. Taylor

S A2} bound neutronZ L] WIERA AbEh
Pt Bl FHa e wrlel AAle] @
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1993 Russell A. Hulse NZE EFYe] A4 BHoE T8 A4 ANZE
Joseph H. Taylor Jr. 7bsdE 4 83 1y FA)
B N. Brockh FAA A "Hay a7 (A8 235
1994 | et T roconse T4 22 J1Ee] A 2 FAA A wlay
Clifford G. Shull
ks
Martin L. Perl Bl AES] A AE ET g Uik AgA
7
1995 s
Frederick Reines ZX2 Az AE BEgstd g AdAd 7]y
David M. Lee
1996 | Douglas D. Osheroff AEF-39] 2FA 24
Robert C. Richardson
Steven Chu
1997 | Claude Cohen-Tannoudji HolAZ YAE W2 trapdt= WY N
William D. Phillips
Robert B. Langhiin npdow 178 W SE Aol A2e Feeol
1998 | Horst L. Stormer oFz} A U7
Daniel C. Tsui c N =
1999 Gerardus 't Hooft bt s Ao FATE uHA

Martinus J.G. Veltman

2000

Zhores 1. Alferov

Herbert Kroemer

Jack S. Kilby

Eric A. Cornell

o 1o
|
)
o
X
Lo
ot

841 7ol A o] Ao}l

srepel

2001 | Wolfgang Ketterle = ﬁ‘_I‘L, &S E(consensates)®l] TIE 27| &
Carl E. Wieman AT
Raymond Davis Jr. AAEY, 53] 229 FEIH: AE A+

2002

Masatoshi Koshiba
Riccardo Giacconi

2003

Alexei A. Abrikosov
Vitaly L. Ginzburg
Anthony J. Leggett

David J. Gross

2004 | H. David Politzer A3t FsAGolA AT A A ¢A
Frank Wilczek
Roy J. Glauber optical coherence®l] #F+ FA}o]E

2005 . . = q a)
John L. Hall optical frequency comb technique 5 # o)A A

Theodor W. Hinsch

Rk
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2007

Albert Fert
Peter Grinberg

AU A7) A A

2008

Makoto Kobayashi
Toshihide Maskawa

Yoichiro Nambu

broken symmetry] 7]l &g AF E o]& FI+
AAA 35 A LF(family) A

subatomic physics®ll A1 ZPEA Q] broken symmetry
HAYSE &4

2009

Charles Kuen Kao

Willard S. Boyle
George E. Smith

FEAE BAFoAAMY S AT

imaging semiconductor circuit®l CCD AlA] &

2010

Andre Geim
Konstantin Novoselov

229 material graphene®] &g 8714 A9

2011

Saul Perlmutter
Brian P. Schmidt
Adam G. Riess

B
£
ox
r o)
i
tijo

S8 $F AR wA

)

g e Fsha)

dx SR 44
1901 Jacobus Henricus van 't Hoff stets st WM g AEQ wA
1902 Hermann Emil Fischer FH FH g A3 AT
1903 Svante Arrhenius A7) el &

3] = [ A Q) 0] WA =7)Sw
1904 | William Ramsay ‘%7‘} 7'6;‘2;] 44 71ALALY TAY FIEE W
1905 Adolf von Baeyer 71959 S EENEFS g E AT
1906 | Henri Moissan =Fede ZEo Fopd V= AT
1907 Eduard Buchner HIA A vty dAs A
1908 Ernest Rutherford i BE7 HAabs 549 sl gk AT
1909 | Wilhelm Ostwald Zuf, sttt wkSEmo] A% ATH AT
1910 | Otto Wallach AE aggEe] A7 AT
1911 Marie Curie é_ R EEE ]?E},:df .E}f_ =z,

g 4d3 gesteE 9
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BA Yol datel 4% A7=

1913 Alfred Werner T.7)5}8t0] Aj = Fof 7|
1914 Theodore William Richards 0o 3lstd Ao Aok AT =A
1915 Richard Martin Willstitter 25 M4k B S22 A AT
1918 | Fritz Haber HAa2RE gRYo}l 4
1920 Walther Hermann Nernst gs}g; Bofol] Fgk A
ALY ER o 359 Ui 7Y Ao #3)
1921 Frederick Soddy o(; 8 2ol e o 7145 44
L?L
. AFEAALNE o) 83 HIWAY BIUL
1922 Francis William Aston %}73 t?,‘;@_,': ;l %;}: ° °°
1923 | Fritz Pregl 71 Edo] wEFEAY AL
1925 Richard Adolf Zsigmondy FRolt g9 EFY EH 49
1926 Theodor Svedberg EAHA O g A+
1927 | Heinrich Otto Wieland 2EF H A B A #3 AT
1928 Adolf Otto Reinhold Windaus Y HES T2 e AR T AT
Arthur Harden
1929 Hans Karl August Simon von Zo] IEo} HEFho #HI AF
Euler-Chelpin
1930 Hans Fischer Uy A4 FAAAE T AW A 7y
1931 | S Boseh shetd g el Wyt A
Friedrich Bergius
1932 Irving Langmuir EAs)sto ik wAH AT
1934 Harold Clayton Urey FToddd g I
1935 Frédéric Joliot N2 WA A A
Irene Joliot-Curie
714 o ""‘]':LZE'_“IHE. ollg;z\&_ =i} ;ﬂxo 5] %
1936 | Peter Debye OJ | e A== 9} o 2 te] 314
1_.‘?
1937 Walter Norman Haworth gGstE 2 HER] ¢ A7 FHREEHxOlE,
Paul Karrer Z2k9l, vlElTl A9} WlEY B2 AT
1938 | Richard Kuhn FL2E| o] =9} HER A3
1939 Adolf Butenandt A s22 AF

Leopold Ruzicka

zeWgd g SeeH A7
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James Sumner

1946 John Howard Northrop g4 AAsS A
Wendell Meredith Stanley £ JeEe g4 2 vlolH 2 w9l Az
HMESH o7 =93 A5 YAE EJ dLdZo|lt
1947 Robert Robinson jgﬁ B ° HE ARE, 59 el
‘__?
1948 Arne Tiselius 719 %s 2 FFREH #3 AF
1949 William Francis Giauque FAZAA 2] AT FF AT
1950 Otto Paul Hermann Diels Thol A o] urAT A
Kurt Alder
Edwin McMillan
1951 Edlxedty 949 Hddg 4
9 Glenn Theodore Seaborg T o AR A7
1952 A.rcher Martin, By ErETy] uy
Richard Synge
1953 Hermann Staudinger ANEA AT
1954 | Linus Carl Pauling slstdgtel 4 AT
1955 Vincent du Vigneaud ZYHEelolE T 2R Hx T4
Cyril Norman Hinshelwood o = _
1 kg wWAUS #F A
956 Nikolay Nikolaevich Semenov sterde AAYE T
1957 Alexander R. Todd FEHLHERS wEHLHE 2834 g AT
1958 | Frederick Sanger Tz, 53] led xR g AT
1959 | Jaroslav Heyrovsky g2 Y ue] SAY
1960 | Willard Frank Libby DA B AA S A A
1961 Melvin Calvin 2 Fo] gAFszrg A3 AT
Max Ferdinand Perutz _ _
1962 Y od Fxo #Ag A
? John Cowdery Kendrew TR A Tzl T
1og3 | Kl Zesler B H5 )% Bok A
Giulio Natta
1964 Dorothy Crowfoot Hodgkin A2 71eZ Fa3 Agst o F+x2H
1965 Robert Burns Woodward 713 71&ee] Hold AT
1966 | Robert S. Mulliken B2ke] ek e gl Ar|H o a% AT
Manfred Eigen
1967 Ronald Norrish Z231& 3}shak-gol gk AT

George Porter
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Derek H. R. Barton

1969 54 f715gE0] 3244 FedA ol dig AT
Odd Hassel
SrIderse] wAd grego
. . oIr= = T 2=
1970 Luis F. Leloir WEAA T HF AT
1971 Gerhard Herzberg ZHr gtz Tz #E AT
Christian B. Anfinsen ofH| =4t AEH AAGAEFE ] dABAE AT
1972 Stanford Moore YEFEH oA W EZAHY
William H. Stein 3}t F 2o} SujdE o] AR AT
Ernst Otto Fischer -
AMeolx 38 stol] Bat A7 A
1973 Geoffrey Wilkinson AR e e & AT 47
1974 | Paul J. Flory IEA E=esste] W 7)o
1975 John Warcup Cornforth B - ZuiirgY dASE A7
Vladimir Prelog 71222} 7] 1\&1—%9] Az AT
1976 William N. Lipscomb B&e] Fxo tig A
1977 Ilya Prigogine gy 98, 535 &4 F2E AT
1978 | Peter D. Mitchell A=82 olAols A &4}
1979 Herbert C VBrown S5 Ao B9} ¢ FEFE =9
Georg Wittig
Paul Berg 2 DNASH BHEE Sge AR Nz AT
1980 Walter Gilbert =
b d7IAE AAel T
Frederick Sanger
Kenichi Fukui = -
shikg Aol B ol
1981 Roald Hoffmann serrs 74 ] ]
o | Agetn A ALt 94 -
? aron Klug ER KIS CRERE
1983 Henry Taube F& ZE 9 AAo)|Fuke WAYSZ AT
1984 Robert Bruce Merrifield IAZNE Yol ety HHE A
1ggs | Herbert A, Hauptman Ao AYTEE 44 Lohhe By N
Jerome Karle
Dudley R. Herschbach
1986 | Yuan T. Lee s}3te] 712 T3t tigk 7)ol ofs) A
John C. Polanyi
Donald J.. Cram o gy Tz
1987 Jean-Marie Lehn Eold 45ALS Zhe Bapo] AL AL

Charles J. Pedersen
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Sidney Altman

198 RNAYV} E0jAZ L 7138 A
989 | e R Cech b Euiddes 7hge 2
1990 Elias James Corey 71 el g o] &3 Wi E g M
1991 | Richard R. Ernst Al g =] NMREFH S| 7ol B 7)o
sttA A Ao AARA GRSl thgh
1992 Rudolph A. Marcus oo sy 7|93 T2
K B. Mulli = -
1993 | o R T DNAZIH g8 2o Ffe] it F
Michael Smith
1994 George A. Olah ghaqkol & 3gtol| g Fd
Paul J. Crutzen
1995 Mario J. Molina th7188, Agdle LEST FHo #AI AT
F. Sherwood Rowland
Robert F. Curl Jr.
1996 Harold W. Kroto FHAE &4
Richard E. Smalley
Paul D. Boyer ATP 34 Hb-3-2] 7|2& o|F& &4 7|& g
1997 | John E. Walker A
Jens C. Skou 97 ATPased] Y& Na+K+-ATPased] &7
1998 Walter Kohn YEggol 29 A
John A. Pople FAb shste] A E] A
AEZ BYUL o83 ekl el HolehAo
1999 | Ahmed H. Zewail 5.16& %;o%a 183 &3hik-3-9 1A ol
Alan J. Heeger
2000 | Alan G. MacDiarmid A=A aEake] drgst i
Hideki Shirakawa
William S. Knowles 7128 E ZHa SrE e TR hd 2y
2001 Ryoji Noyori
K. Barry Sharpless 7128E Zta e AsEkged & 2
John B. Fenn . o _
AALEA) FEA BT FHE 9T Py
2002 Koichi Tanaka 7]
Kurt Wiithrich
2003 | beter Agre AZepge) ole Ade WA
Roderick MacKinnon
Aaron Ciechanover
2004 Avram Hershko fTHlFA"e] dojd dwde) Rl & w4

Irwin Rose
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2006 Roger D. Kornberg TR AR AARAH AT
2007 Gerhard Ertl £H 338 Eokd tig NEL AT
Osamu Shimomura EAG Axo] FF5E {0z B £ Qe =72
2008 | Martin Chalfie AHgEE SR dGrpyS SAs L
Roger Y. Tsien AN F=E
Venkatraman Ramakrishnan
2009 Thomas A. Steitz g REZFo Fx9 7)ol gk AF
Ada E. Yonath
Richard F. Heck
2010 | Ei-ichi Negishi ZetEe Fuuks Nl F=
Akira Suzuki
2011 Dan Shechtman FZ273 e 24

o = el el spy

9= TA & a7
1901 | Emil Adolf von Behring A S o] &% fzE ol A 5He I
1902 | Ronald Ross ZetEjope QA I F AR g A
1903 | Niels Ryberg Finsen FAXNEHE o] &3 HdE 3 AE Uy AL
1904 | Ivan Petrovich Pavlov 43} 73] Aty AF Aol gk AT
1905 | Robert Koch Ad e A
Camillo Golgi
1906 ANBAY Tz gk I
Santiago Ramén y Cajal
1907 | Charles Louis Alphonse Laveran | 2H 2 AAFEd A3 AT
to0g | Ve tyieh Mechnikor "ol Be AT
1909 | Emil Theodor Kocher B B A
1910 | Albrecht Kossel Ax3lst, E3 gl da) dike)] #Ag AT
1911 | Allvar Gullstrand TAAY FHBT o) I A
1912 | Alexis Carrel & = Z7] olAd #&d AT
1913 | Charles Robert Richet Sl #Ag A+
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1920 | Schack August Steenberg Krogh| =A@ #o] &5 =4 7|Zo] gk A+
Archibald Vivian Hill 59 @ Aol g A+
1922
Otto Fritz Meyerhof =80 AshALe} 2ka An]e] FAA ] e ATF
Frederick Grant Banting ~
192 Jdedel T4
923 John James Rickard Macleod €44 g
1924 | Willem Einthoven Aldzel 712 oA
BANA FFEH AERE FE 42
1926 h And Grib Fibi
? Johannes Andreas Grib Fibiger 23to] FH 2} Z A = vl(Spiroptera carcinoma)®] 7
vorr | Tulies W vhulg Aule] Awg A webelob =Wl Aol
927 | Julius Wagner-Jauregg Wk o7
1928 | Charles Jules Henri Nicolle E]F 2o #AgE A
Christiaan Eijkman PAA GG v o] A
1929 _
Frederick Gowland Hopkins A% 7 vERIe] A
1930 | Karl Landsteiner QIZEe] Ay A
A= §§§_5\_?_] NEFE9 Az =+ H}A] of
1931 | Otto Heinrich Warburg E]J@_q%__ﬁu ] el B e gl
Charles Scott Sherrington
1932 ‘——gjo NE== 1:“-7":]_
93 Edgar Douglas Adrian e Tes 2
1933 | Thomas Hunt Morgan 14 @A dAaAe 9 #H
George Hoyt Whipple
1934 | George Richards Minot g gigk ) XEH LA
William Parry Murphy
1935 | Hans Spemann MAL Z7] DA 7oA A & T4
193 | Henry Hallerr Dale NBFA A3 Aol O AT
Otto Loewi
1937 | Albert von Nagyrapolt AESA As A gk AT
== k1) Mol 58 A 7)ZHo é—l_ ?j
1938 | Corneille Heymans SGinus)¥ HERe TH g 717l T
1939 | Gerhard Domagk (74 AH) | ZEE A (Prontosi)®] &+ &3 &4
Henrik Carl Peter Dam HEHY ko] A
1943
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Alexander Fleming

1945 | Ernst Boris Chain AUAHT 1 285 &3 gig &4
Howard Walter Florey
1946 | Hermann Joseph Muller xde o ARl HAE F ASE #HI
Carl Ferdinand Cori
Gerty Theresa Cori =3I ZFul Mg FAH thg AT
1947 | née Radnitz
Bernardo Alberto Houssay T AR AN A Y] HEEA ) 28] 9 A
1948 | Paul Hermann Miiller AZA ppTY WA
Walter Rudolf Hess ¥ 7|5 24
1949 ;
Anfomo Caetano-de Abreu WA AR Lo N 2H 74x WA
Freire Egas Moniz
Edward Calvin Kendall
1950 | Tadeus Reichstein FAad g2 34 9 729 s o i
Philip Showalter Hench
1951 | Max Theiler Ao TSt AT
1952 | Selman Abraham Waksman Hzxo A gA U Eujo]ile] A4
Hans Adolf Krebs TCA 3|29 WA
1953
Fritz Albert Lipmann ZEA A9 24
John Franklin Enders
1954 | Thomas Huckle Weller HZFA Aolein] wlolH 29 wieF W T
Frederick Chapman Robbins
1955 | Axel Hugo Theodor Theorell A8l gao] g Ay A oigk AT
André Frédéric Cournand
1956 | Werner Forssmann ARAEHEI] ¢34 HEgd dgdd tist a4+
Dickinson W. Richards
. At 242 &A88 Aste 4 EH A
1957 | Daniel Bovet o
‘_:r_L
George Wellﬁ Beadle BAYAE 2Ase SAR ] B AT
1958 Edward Lawrie Tatum
Joshua Lederberg Ao fFdE5d 72 2 A Azl e I
h - -
1959 | SCVero Ochoa DNASH RNAS] HE8H3 @4 7|4 te AT

Arthur Kornberg
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1961 | Georg von Békésy Gaold A= YA A 7)Ao A
Francis Crick
1962 | James Watson DNA®S & F& Z AA W 7|5l g #4d
Maurice Wilkins
jotn Carew Beces ABALT B2 L TR TR A NA
o .
1965 | Man Hoyd Hodg i el ole dg Aol tiE B
Andrew Fielding Huxley
1964 | Konrad Bloch ol zH B0 Agare] A R 9T
Feodor Lynen
Francols Jacob Fao FAH 28 g3} wpolg s Pl @
1965 | André Lwoff o
Jacques Monod -
Peyton Rous THE o= o]y 29 HA
1966
Charles Brenton Huggins TEEES o] 83 APHAL A W AL
Ragnar Granit
1967 | Haldan Keffer Hartline Azrel AY-sed A a4
George Wald
Robert W. Holley @i A oA e FH ¢35 s I 71l
1968 | Har Gobind Khorana gt A
Marshall W. Nirenberg
Max Delbriick
1969 | Alfred D. Hershey dlolg) 29 EA| 7143 §HdF Fx 34
Salvador E. Luria
Bernard Katz
1970 | Ulf von Euler ANAEGAA L] AAY AFED B3 AT
Julius Axelrod
1971 | Earl W. Sutherland, Jr. TR 28 7d T4
197 | Gerald M. Edelman EEDIEE TR S
Rodney R. Porter
Karl von Frisch
1973 | Konrad Lorenz FE9 dF g AT
Nikolaas Tinbergen
Albert Claude
1974 | Christian de Duve Mzl F+x2 = 7|5 ok A+
George E. Palade
David Baltimore
1975 | Renato Dulbecco T vlole 29t ME FAEHY Asze A

Howard Martin Temin
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Roger Guillemin
Andrew V. Schally

1977 -
HAEE T EEo ALY HY =H Hé](Radioimmunoassay)
Rosalyn Yalow
7N
Werner Arber
1978 | Daniel Nathans Agraie A 1 o]g U AT
Hamilton O. Smith
Allan M. Cormack . s
1 AFE ©F ZYECAT B CnY /Y
79 Godfrey N. Hounsfield a¥H o weel A
Baruj Benacerraf
1980 | Jean Dausset A& ZHstE Ax 8H §d4 724 24
George D. Snell
Roger W. Sperry ] gktol FgE AT
1981 :
David H. Hubel Hol o% Azte] AR Aot AT
Torsten N. Wiesel
oune K. Bergsom szrpgdd 9 ols Bdd LY B4 B
1982 | Bengt I. Samuelsson _
i T
John R. Vane
1983 Barbara McClintock ol A %@?_]X]'(Transposable element)e] &4
Niels K. Jerne | WA A ] Soln Wy =4 o2, 1w
1984 | Georges J.F. Kohler g zzaa A Ao gk o7
César Milstein
19gs | Michael 8. Brown Zol2eg A 28el U3 AT
Joseph L. Goldstein
19gg | Stanley Cohen Az 43 05 44 Aol B2
Rita Levi-Montalcini
1987 | Susumu Tonegawa g FAE Adste FAgE dE 79
Sir James W. Black
1988 | Gertrude B. Elion OFE X g9 Fadh 97 A
George H. Hitchings
1989 J. Michael Bishop urolA @ EZulo]a] 2o e AT
Harold E. Varmus
Joseph E. Murray AA 7B AW XNEE A A2 o] &g A
1990
E. Donnall Thomas
1991 | Lrvin Neher AEe wdoleAdel 75 A

Bert Sakmann
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Richard J. Roberts

Aok ate]
1993 Phillip A. Sharp gl ¥
1994 Alfred G. Gilman G-l WA AEx W AaHdG AAdAY 7F
Martin Rodbell A
005 | e B LS | 2] Mok BEE 2se fA R
99 .rlstlane . usslein-Volhar 5 1) 29 2 (Homeobox) 27
Eric F. Wieschaus
Peter C. Doherty _ _
Al o]3l ™ o] % Eo| Al 3 vkA
1996 | Lo M. Zinkernagel | Z ol o] 3 oA A £ 174l 3
1997 | Stanley B. Prusiner ZAEE doye wild Exl =Ee B
Robert F. Furchgott AEH A z="HoA AABASELAZAN 758t
1998 | Louis J. Ignarro Akt ol A AT
Ferid Murad
A 3L 11:_1-3147\ ol Am= JLE —yot}l—
1999 | Giinter Blobel i _ gl ! d el §=& A 1A
AzAG AA L] B¢A
Arvid Carlsson
2000 | Paul Greengard ARZALY AE dde] g A
Eric R. Kandel
Leland H. Hartwell
2001 | Tim Hunt MEF7)9 AA 24 A vbA
Sir Paul M. Nurse
Sydney Brenner A7 Re] BT ME G A 2Ho
2002 | H. Robert Horvitz -
g 4A
John E. Sulston
2003 | Pl € Laucerbur 27128 B 0Ryel] B3 AT
Peter Mansfield
2004 | Linde B Buck WA A9 7k Asde] Txel o B
Richard Axel
2005 Barry J. Marshall AALT AEs =Yste L IeE G2 A9
J. Robin Watren 1]
Andrew Z. Fire - _ _ .
2006 _ o]F A RNAO 93 RNA THIEGRNAY EA
Craig C. Mello
Mario R. Capecchi
2007 | Sir Martin J. Evans AFA ] HjolE7|AEE o] 83 A 59 24
Oliver Smithies
Harald zur Hausen Ag7d e fsl= I 755 vlelZxypy)e] A
2008
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2009

Elizabeth H. Blackburn
Carol W. Greider
Jack W. Szostak

A7 DAY ZN ) Telomere) X TTHAH
B A & A(Telomerase)ol] oJ3] REE & g &4

2010

Robert G. Edwards

ALFAavE) 71€S 53 Hx AR olr]9 gAY

2011

Bruce A. Beutler
Jules A. Hoffmann
Ralph M. Steinman

WA YIS AT G AH B
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F52. 224, di27HY =5 (1980 0]=)

7t gz ge)sta
as 4R $4 a7 WA S
Michael E. Fisher 1982
1980 Leo P. Kadanoff EZo] 495tz Axolo #3F o] 2 Wil
Kenneth G. Wilson rson
Freeman J. Dyson 1999
1981 Gerard 't Hooft A} AolE Wk W L9
. . Hooft
Victor F. Weisskopf
1988
Leon M. Lederman Lederman
1982 A Az AE N2 A HA
? Martin Lewis Perl A A, e A 47 1995
Perl
Erwin Hahn A~ o Z9} self-induced transparency AT
1983/4 | Peter B. Hirsch transmission electron microscope?] 84S A A Z]
Theodore H. Maiman pulsed three level ruby #lolA 7 (Hx2] #eolA)
Conyers Herring — - 9=
1985 . : =<5 W dAke] gl A3k ol
Philippe Nozieres
1986 Mitchell J. Feigenbaum HAE A28 AF7F (Y= b EAl S o]2AH o7 K
Albert J. Libchaber FEe 2o Tk AAZH A+
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Herbert Friedman

1087 | B B. Rossi Bk x4 AT 2002
e B o exera-B G XA Y BAT 7 B HA 71 Giacconi
Riccardo Giacconi
logg | Lo Penrose S350 Y BNy BAEe] 5HS Bl YUdUE aF
Stephen W. Hawking
1989 No Award
1990 Pierre-Gilles de Gennes 23 $HEA 47, = A2 29 HA AT, Touless disordered 1991
David J. Thouless and low dimentional system -7 Gennes
Maurice Goldhaber -
1991 Aol Ak ofy <
» Valentine L. Telegdi b] ] e AT
3 = - } 1
1992 | Joseph H. Taylor Jr 57 Prle WA ATelE BAHE FH Uur AUE 9F o
aylor
AL widespread occurances R O3, O] & FEH o2 JAT 4
1 Benoit Mandelb - ’
993 enoit Mandelbrot 9l wE e spur
_ ] I 2003
ZAEA A7 AT nodRA AA o8 .
Vitaly L. Ginzburg q B © 11] =1 - 1elo Ginzburg
1994/5 e ZPEA G BHE 2AEA o8 fFHIst B8 1, AFH 9 color
Yoichiro Nambu kA 2008
symetry =4 Nambu
1995/6 | No award
1996/7 | John Archibald Wheeler E£9E g, dAFY, iy dEE AT
1998 Yakir Aharonov YA} topological and geometrical phases 7, Aharonov-Bohm &3}, Berry

Michael V. Berry

Phase &7
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2, non-periodic solids AL E, EZO NEL Z& AH &9

ot AN
o gy

1999 Dan Shechtman o
=
R d Davi 2002
2000 | Reymond Davis Jr REZx 4%, FEI: AT Hop AA Davis
Masatoshi Koshiba K
Koshiba
2001 No award
L =7 2F A9 Z=H/A i
Bertrand I. Halperin cggett 2 o THAL A ]9]— ma,crOSCOPlc (‘quantu'm 2003
2002/3 phenomena®ll o & oﬂ:rL, Halperin< two-dimentional melting, disordered
Anthony J. Leggett ) . Leggett
systems and strongly interacting electrons
Robert Brout o ol 2L o PR ] °
. ol A YAFe] MAANA local gauge symmetry7} asymmetrical3l] 2 w2
2004 Francois Englert on] T3 AT
t R
Peter W. Higgs mass generation
2005 Daniel Kleppner T4 wolA, g1 YA B2 0RIFERR] S ok AT
20067 | Albere Fere Aty A7NAF BHos ~AERYX2 A2 AT 2 58§ EoFE | 2007
Peter Grunberg A% Fert, Grunberg
2008 No Award
2009 No Award
hn F. Cl _ .
Jo n auser entalgled quantum statesE ©]-83}] Bell's inequalitys 53t dHY
2010 Alain Aspect AE o
.1 = v al \_]_'
Anton Zeilinger
Maximilian Haid - o =
axumitian Haider picometer9/] AU E NE YAES FET 4 A= aberration-corrected
2011 Harald Rose

Knut Urban

electron microscopy 7N
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=10
as S 4 A s4 A7 A S
1980 Henry Eyring absolute rate theory WA F A& 31817 &g FJHow g
synthetic transition metal chemistry, 53| particularly transition metal
h Ch
1981 Josep ae hydrides®} dinitrogen complexes® A1 2] A 720 A
Aoy sheld W &g Agsiel TAA e wg AFE
John Charles Polanyi < o 9517 o g0
1082 7heAl Bem, stekA oA TheAde oa
. matrix isolation spectroscopy 7' 2 photodissociation lasers 2} chemical
George C. Pimentel lasers©] HFZ
Herbert S. Gutowsky 271 e S ALetar IAES Fstol] A&ske o ATAd 43
A FH BFTE T A HUAH F2E A8, spin label
1983/4 Harden M. McConnell I ooo }\—T;,o_‘]- _]o 2l S 5 spin fabe
techniquess A =38l 2§
A A e g s A7 EH EF sl i Tad o] &3
John S. Waugh AE A TE
494 54
1984/5 Rudolph A. Marcus i}?} Ll fv\‘—f—,_ £-3] unimolecular reactions¥} electron transfer reactions©l| 1992
sk o]2A F& Marcus
1986 Elias James Corey HAE, 53] vEN-B129] 4, YA, vEg wWAYEF tigh 1990
Albert Eschenmoser ga5 A+ Corey
1087 David C. Phillips i d XA AR tig 3, B4 T2k 2R AR WAUSF
David M. Blow T
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logg | Joshua Jorener 52 AaAdF SoldS AR B Al="3 wAYFAA
Raphael David Levine AUAE 53t Folwel= Ao &3 TFHQ] o]EF AF
1989 Duilio Arigoni B AAEY AFY WAUEES] pigments of life)S TFH 3=
Alan R. Battersby o 83 I3
1990 No award
1991 Richard R. Ernst Nz} 7] & B335 E 3] Fourier-transform ™ two-dimensional NMR)©l 4] 2] 1991
Alexander Pines g3 T Ernst
o] & 353 Al FA-3et Uy gy a34 ARgEH= 1998
1992 John Pople o o] =1 =7 =
WS el 8§83 Fd Pople
) laser femtochemistry= 7|'&3te] 3}shit-g-& AALOEZ AT & A= | 1999
1993 Ahmed Hassan Zewail e dge = = > Zewail
1994/5 Richard Lerner catalytic antibodiesS 7|3 O Z M classical chemical procedures ==
Pecer Schulez PSR Bl FuAsE b o
1995/6 Gilbert Stork B EAHES] polysaccharidestt ETH O 2 o o=w F a3
Samuel J. Danishefsky FEEE AT F Jde= ANEL sehtg& AA D AL
1996/7 No award
1998 Gerhard Ertl FAA8 Fokol] &g FH, YAY single crystal surfacesoﬂ A 2007
Gabor A. Somorjai Yo L+= heterogencous Z RS- F Q3% WAYEZE 79 Ertl
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oligosaccharides®l] &4 o Ao 23 FAL Jdom 1740 A
A Tt

. 'é‘
1999 Raymond U. Lemieux Al =¥ 2] molecular recognmonoﬂ A ojE ggs e
5000 Frank Albert C 4 Z2 tF A i ddd 55 dAEY A clustersd
t Cott . ,
ran ert Loteon 7123} transition metal chemistry®] MZ& FGS 7| &
Henri B. K 5 AR 5l
eflfl a'gan chiral melecules®] ¥4& A& WA Fmjzr&-S L= o 2001
2001 Ry0ji Noyori AFAo|n FoAHel F3, Noyori, Sharpless
K. Barry Sharpless
2002/3 No award
004 e B. G AA-F71= stetol A d74Qd SFRA-F71E T2 @i
ary 8. Lray Wl A long-range electron®] AEE = AMZL A E 7FH)
golA 7]1&S BAzlsr 9 Hzlo B WAUZL FHIE f
2005 Richard N. Zare E]Xlxjo]i ;%ﬁ‘ﬁg}ﬁ = ]"/] *—vt}_ ] %HHE :[_1’—0 ]' ]
et | h
20067 Ada Yonath HEglole A¥S e Oilﬂ ribosomal machinery®] FE3 7= ¥4
George Feher BEA A Hell o3 FEHE 124 A A
2008 William E. Moerner tel Bz Bysty Azslstolais RS 9L A
Allen J. Bard
2009 No award
2010 No award
Stuarc A. Rice f7184e P 54LE oldshs &3 ok Fasty A
2011 Ching W. Tang e
o 1o

Krzysztof Matyjaszewski
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A= & 4 7 4 a7 ey R
Cesar Milstei lymphocytes®] W3 Ao et ATE F3l WA AE 75
1980 LeezarSachsS " BEE ogfste vl T2 I 1984
] LG 54 FAE Mt ZEA e dAzE FAst B3A7= Milstein
ames L. ans
™ WAYES 7+
Barbara McClintock ERx o HH(EMA L] 724 Y5H 75 S olddt= T | 1983
%) McClintock
1981
S N Coen #2033 71%e) oled BUE vhlAEF DNA /16 o183t | 1986
T oo FHAE E ColidlH 2E) Cohen
Jean-Pierre Changeux acetylcholine receptor®] 2], A, 54 4.
1982 | Solomon H. Snyder ARHGEd FEAe S FHshs =7EA 23 labelE
o Bole e AL
James W. Black beta adrenergic¥} histamine receptorS block3F= agentsS 7|'& 113?81
ac
1983/4 No award
1984/5 | Donald F. Steiner 712 ESH Yol AeHs dede] AFEH Thsel dAE
’ A
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1986 Osamu Hayaishi oxygenase &40 WA IR Fx L AMESH FLA 79
Pedro Cuatrecasas . ) o 5 q
1987 . ) affinity chromatography®] W IS Ao &
Meir Wilchek
1988 Henri G. Hers lysosomal storage diseasesS Ay &}8tH o2 FHste] AHESH W)
Elizabeth F. Neufeld oAzl A58t Fo &3
ha Gurd xenopus oocytes A EE AT o =Yt EslE Azt Tzt
John Gurdon Mxze Ao AMEZo] olgt BIAW x}ol7l &S F9
1989
Edward B. Lewi body segments”} homeotic Aol 93] F-HH o2 %A 1995
ward B. Lewis EQE =2 71 Lewis
Hhe|2jobe] FEHE 24F DNACIH FHEZ o] DNAR T4 5
1990 Maclyn McCarty R, o 1
Atk RS A
N7 Az §44 doldl @ BFe] BF HTH ATE F
1991 Seymour Benzer T -
molecular neurogenetics =°F 7} &
1992 M. Judah Folkman angiogenesis 1T #°FS 7] &
1993 No award
Michael J. Berridge JNA A ZF5S I3 cellular transmembrane AT el A H
1994/5 -
="t

Yasutomi Nishizuka
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1997

1995/6 Stanley B. Prusiner z A .
Prusiner
1997 Mary Frances Lyon E 5 X-chromosomes®] random inactivation®] HHEE 7 A<k
1998 Michael Sela wHdsto)xo Fa3 uA
Ruth Arnon
, ©r171o] A71719 02 AEEHe A% ddd {1, AEH, 2000
1999 Eric R. Kandel i =
2244 WAYE 78 Kandel
2000 No award
2004 3}
001 Avram Hershko intracellular protein degradation®] ubiquitin Al 228l AT} A Z 2ol A u h::]— R
Alexander Varshavsky o] AlxHle] oS TA cre
. transgenesiss /1A 3= mouse?] WAL} W OFE manipulatedt=
Ralph L. Brinster = = o . = Ha
procedure® 73 O] AE micel = A8
2002/3
2007
Mario Capecchi . o =z o 10 w3 2~ o) . 2= 0 \ :
Oliver Smithies mice®l A FAALY] 7]5E FHE F U= gene-targeting 71 =S MY Capecchi
Smithies
Robert A. Weinb oncogene®l] &3l o]FF4 FAAE Hole A FUYAEZTE XFI=
obert A. Weinberg obAx w7
2004

Roger Y. Tsien

A AEADS BA) 93] FBEAE YRIHOZ A

2008 3}sH

Tsien
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Alexander Levitzki

NzAG A7 A4 44 /7 el EFAZHQ] agentEA] tyrosine

kinase 7%

protein kinases(phosphorylate tyrosine residues in proteins)S " SFIL,
0] Therd ME 482 A ER3TE AL 79

2005 Anthony R. Hunter
AE 5T SgolA Buz 3 452e ufss v
Anthony J. Pawson S o} =03 AN )
domain®] 24 (& AT 2T FEFES AP
2006/7 No award
2008 Howard Cedar FZHA Id ZHol| DNA methylation?] GT-& o]3)st= © a3
Aharon Razin ol
2009 No award
2010 Axel Ullrich A F7N & o] groundbreaking cancer research
2011 Shinya Yamanaka HEMEZZEE induced pluripotent stem cells (PS cells)S 7]

Rudolf Jaenisch

iPS cello] ZHFo F14 ABE AR F Uee BAF
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E B B e e
. s ean ey
= h=3 T
AR
Paul Berg o Ax3 DNA V& AT
Herbert Boyer o Ax3 DNA 7|&Ed T8 FAELT, EgtxmE,
%4 DNA %)
1980
1980 _ N i
Stanley Cohen + AZFY DNA 7€ Fa3% FIAHAZRE FAAE Al | Berg
2ol o4
A. Dale Kaiser o %% DNA 7]&d] F23F 2% (cohesive single-stranded
DNA°l &3 A7
- 1983
1981 Barbara McClintock o EWAIEFO|F FH2H A
McClintock
J. Michael Bishop e oncogenes®] EA 7 B TIF o] HF MEAE =X
e wa
Raymond Erikson o oncogenes®] AtstE WA EEsta IR JE
2 77
19891
1982 _ Bishop
Hidesaburo Hanafusa * RNA tumor viruses”} A1 8A & fFdst=A A
Varmus
Harold Varmus e cellular oncogenes¥ 1A 2H 7|ZE AT
Robert Gallo *  leukemias®} lymphomas®] ¥<lo] %= RNA tumor virus
£ Agoz a4
Eric Kandel o SEF VYo #AF BT AT AEARET VES
g
2000
1983
~ ) o Kandel
Vernon Mountcastle o AEE A FEH TS YTOE HFSE o
o Fo] BE AT
Michael Porcer e immunoglobulin molecules®l] &g+ FHE2H AFE T3 y
198
hybridomas 7'&ell =&
1984 Milstein
César Milstein Kéhler
. i s FHxE=E N
Georges Kohler hybridomas & e
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Michael Brown

1985

1985 Ze2EHE At 712FA WAUZES 77 Brown
Joseph Goldstein
Goldstein
Rita Levi-Montalcini nerve growth factor 7 1986
1986 Levi-Montalcini
Stanley Cohen epidermal growth factor (EGF) & ¥ 7]%5 9 Cohen
Leroy Hood WA hepdol B g8 A
_ 1987
1987 Philip Leder carcinogenesis®l| TF AT
Tonegawa
Susumu Tonegawa A Ao A8 e 79
N _ 1989 3}
Thomas Cech RNAS] Ha& 7)ol B3t A7
Cech
1988 _ - =
Phillip Sharp RNA processing®l #3F A5 Sl DNAZF Wik A
1993
2o 4ng Agss AL 79 7
Sharp
Michael Berridge AZU 1p39] 7I5@EE 5 2 AZ 7% 2 &
@ AT
Alfred Gilman G-oude) el g AEy AzdgelA 2R I | 1992
4 Krebs
1989
Edwin Krebs At AEY E4E SANNTE LS THE | 1994
3] protein kinase EAO|A FQ) Gilman
Yasutomi Nishizuka WFEZ O] protein kinase C& EAASIAIA Alxzo] A%
& ZRATE Aae 79
1990 No Award
Bithorax complex®l] # AFE F3| Hjo} AYolA
Edward Lewis _
homeotic genes®] S T 1995
1991 Lewis
Christiane _ L
7ol BE FRAATE AA '] A ste] 9% T} | Nisslein-Volhard
Niisslein-Volhard
= A un
1992 No Award
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1997

1994 | Stanley Prusiner M2 73 ZEAAR =)o) &4
Prusiner
Peter Doherty For the epochal discovery of MHC restriction of T-cell
Rolf Zinkernagel recognition®| A1 MHC  restriction @73} single  T-cell
receptor altered-self 7} = F
Jack Strominger class 17} class I MHC @& T2j3 719 HEo|=
_ 1996
B 2 2 P2 7Y
Doherty
Zinkernagel
Emil Unanue antigen processing@} T-cell recognition® 4]  MHC-peptide
bindinggl g 5+
Don Wiley class T and class 1I proteins ¥ TIA ¥ & EILA L 3
A4 2 79
Age sbstd sty @# 7 EDRECA T AlEA o]l
Robert Furchgott _ B
Zhell &g Fag EA
Aune WY sl ¥ Anshe o Hed -
1998
1996 Ae A
Furchgott
A8 - 29| cyclic GMP AlsHE HAZ 4 / EDRES}F
Ferid Murad _
AL E ddste Fad EHE
29 vmdel HEAe BAE o9 Ush=Aol
1997 Mark Ptashne _
B3 ol & o] AT
Lee Hartwell } . _ 2001
RE YAEY HE RIS ZH3E  universal
1998 Paul Nurse Hartwell
machineryoll T8 AT FHAEAL A7
Yoshio Masui Nurse
Clay Armstrong AEe 2HFgoZH AARAATS Joy|x E“}l\‘%,
1999 | Bertil Hille Auly ZEE BEHE 2HEIe o2 Ad dwA]
Roderick MacKinnon s +Z2E 79
s 2004 3}8H
Aaron Ciechanover AEZF7], A Ho], 95 2 WY wgS xS
= _ - Ciechanover
2000 Avram Hershko ME U AHE FEFS F+= fundermantal processQ

Alexander Varshavsky

FHlFAE Az="e] BT FoAHS T & UA

Hershko
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Smithies

James E. Rothman

=
o
23
—_>‘l-“,
fo
o
=1
o
o
Ué.
K
=K
g
=]
tlo
BN
ol
oh
e
f
e
2
ro
4

2002 2k 71l B EE - FG AF, 222 26, Ax
Randy W. Schekman _ }
271 We] Sl 9
AHAE RNA SHELY T Az W FH42 23
2003 Robert G. Roeder of &g Aty A4S JheA g ubEl AAF 7]
Tol &3 AFHA AT
Pierre Chambon o
) BEE Sgde) #oNYNE B & wokRA)
2004 Ronald M. Evans _ _ N
ek oA A2E 2WelE B AAUES 71
Elwood V. Jensen
Ernest McCulloch EF7ALEEENDE H22 F2IW 532 47
2005
James Till AA e BE AAMol EV1AE AT Evivt
2009
Elizabeth Blackburn
- Blackburn
2006 | Carol Greider daugolze o3 @A
Greider
Jack Szostak
Szostak
E Pl g 4AlA WgE JoJ|m HsE WA
2007 Ralph Steinman _
GA2] Fa%F 8421 dendritic cel(E7IAIE) &2
Victor Ambros _
AEFH FEAA FAA 715E& ZHEE tiny RNAS
2008 David Baulcombe
FdE 2w
Gary Ruvkun
3kd AA AEE 27 E7IAEE UEAA BEE
John Gurdon _
2009 FRo AT B 5 e FANL ANES AL A
Shinya Yamanaka
zRIOHsE 3 dEd dA
Douglas K. Coleman 2837 FEAE 2H3les 2284 leptingl A
2010
Jeffrey M. Friedman ol B3l vintel digt EAH HEE 7HeAT
Franz-Ulrich Hartl AeA FdE dilde AESH 4 FAse
2011

Arthur L. Horwich

e Ayl e wd

- 173 -




7}

i
AC)
1

Daid 1. G 2004
1999 | David J. Gross A% ATl AT AfA B 02 Gross
Frank A. Wilczek )
Wilczec
Michael B. Green
John H. Schwarz string theory
2002 Edward Witten
Shuji Nakamura nitride”} X338 M-V ¥EEA|(gallium nitride)E 71HFO. 2 ¢k Fd Aol 7]o43
Yoshinori Tokura Eo]3k AdKcharge)?t 2 WL & 713 Ho] F4 4HslES T 2 B4 AT
Alan H. Guth
Andrei Linde S A o] 29 AA

Paul J. Steinhardt

Masataka Nakazawa

2006 . EDFA (erbium-doped fiber amlifiers) Mz A7 JdHe 3.
David N. Payne
2007
Albert Fert AE 27 A G A Fert
Peter Gruenberg
Gruenberg
B U FHo A,
2007 Sumio Iijima g3, 38k, AES Fokol A9 ok, 12 Ui FERE AFFoEN Y Et
EorE BAAT = ) Be 93-S 73,
* Tompson-Reuters &3 0] X FHZ. http://ip-science.thomsonreuters.com/nobel/laureates/ (2011. 1. 15. %), 2006d oA o= YR FEH o] UL
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Arthur B. McDonald

Lord Rees of Ludlow

A 7HA FRZF dohal €EA dE T4

FHE oslvl MEAGE Ae WAL 5

o5 E-ZA(dark matter)©] 72 A3} %/‘é

z27] dele] ¥t - A7)0 gk observational testE A QE.

2008

Roger Penrose

Penrose quasicrystalsgl .

Vera C. Rubin

$-F9] angular motion®] T o SX]9} TZ=X] Ao

Andre K. Geim
Kostya Novoselov

229 material graphene®l] &%+ 873 Ag

2010
Geim
Novoselov

2009

Yakir Aharonov
Sir Michael V. Berry

Juan Ignacio Cirac
Peter Zoller

P AT P YR o] & okl ME.

Sir John B. Pendry
David R. Smith

%9] %@(negative refraction).

2010

Charles L. Bennett
Lyman A. Page
David N. Spergel

Wilkinson Microwave Anisotropy Probe (WMAP) #41-&

o] A,

Thomas W. Ebbesen

subwavelength holes &3 3}= Ho tgt #=3

o =
2oF A& .

Saul Perlmutter
Adam G. Riess
Brian P. Schmidt

2011
Perlmutter
Riess
Schmidt

2011

Alain Aspect
John F. Clauser
Anton Zeilinger
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Sajeev John
Eli Yablonovitch

e

Me =] wEat 7

=Y
3 8 A4 oA Aol B AT

Hideo Ohno o
. 59
AE S} e A St
' o 518 5 ol =3 W 5 su 1990
Elias J. Corey 71l g ol &3 WEE 3 A c
orey
= oo 1994
1990 George A. Olah ghagfol 2 35t g T Olah
a
" 2000
Alan J. Heeger A e e 3
Heeger
L 1998
John A. Pople &2 shehe) ALt Ee] i Popl
ople
o - =] = - 1
Abmed H. Zewal | DEZ E3WE o 83 Sspnge] AolgAe B AT -
ewai
1997 Rvoli Novori 2001
yoji Noyori 1AL zta ZuiE= AslulLo)] e A Noyori
K. Barry Sharpless
Sharpless
- ogHe Tz =0 300 o 2005
Richard R. Schrock gHAY T2 AAUEES A2 11 Schrock
chroc
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Adriaan Bax

A 9] resonance assignments B3] 7]

A& triple resonance AF Y el 7],
719 44 couplingS B3 RNAS} T

tr.
2 7z AA 714,

S}
U
i Z]
=

c

K.C. Nicolaou

o

ojef Hopol A AAH BE AL TH, Aol WA E Bxie gl U
ER S

2002
EA9] mechanically-interlocked TZ5 AF&3 nanomechanical system< 2AAE 4+ o=
J. Fraser Stoddart AL U
%.
George M. NMR #3338, 77154318, A9 self-assembly, soft lithography, microfabrication,
Whitesides microfluidics, =71 52| Eofo 7]4.
Seiji Shinkai EA9] self-assembly©l] Tf$F A2 At
2003 N 2005
Robert H. Grubbs BRI 9 2 HE BHgES f=Eske SuEA
Grobbs
GE WS AT S92 oxy-Cope?] rearrangement ¥ /N, F5 ZFw] 2] hydroboration
David A. Evans WS bis-oxazoline (box) B|FEE 7|HEo 2 3t ZujHo]1 FSH X AH A HE-S-o
ga AT
Steven V. Ley ATFAQ 71848 Aot FA WEEC g V1o
2006
) A organo-f-element, R o) F ol U F& {718 A, LEA 3} =
Tobin J. Marks 3, 7Y ¥ BEY Sl 0 Sl B F8 A7
WESH AL W] AY A4S BAre AAH ASUS AUST 1o e
Stuart L. Schreiber
=7 W
Dieter Seebach A 718 Boko] AE WHE A
,\io 3—].01.‘310] hil 71—_8__1031:'7\0 AL E) AMETIAHOZ 3
2007 Samuel J. Danishefsky i 4 cporhilones<F 2 tagdel 498 5o 4Es 2e

7 #7181 EE Aol 714,

Barry Trost

F718 8}, F71558s, Aeksh Zokoll A FH 7).
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Krzysztof (Kris)
Matyjaszewski

living' polymerization®' ©] 2} E 2] & atom transfer radical polymerization (ATRP) %
59 AL

Charles Lieber

nanowires, nanomaterials®] W& I} 17 9] S8l S AT

i

2008 Roser T EAT Az 5L §U0R B F e ETE ALHE SNIFINAGP)E | 2008
oger tsien AT FAAZ FE Tsien
=A=Z Abg) o] uFA 2011
Dan Shechtman =274 e HA
Shechrman
. . dye sensitized mesoscopic oxide particles S ©]-8% MZ-& T/ B A AL, HF
Michael Gritzel o
o] A v B A s
2009
line K. Bart _ _
Jacque m? arcon DNA-mediated charge transfer®] A E33 TS Y35,
Bernd Giese
Benjamin List organic asymmetric catalysis®l] g+ AT
Patrick O. Brown DNA microarrayse st A L@ 9 variations AT3heE © A&
2010 Susumu Kitagawa porous metal-organic frameworkss AAAISFIL ALt FA49 wE A}, 7txAH 5 Fol
Omar M. Yaghi A8
Stephen J. Lippard DNA EAE Wal3tE metallointercalatorss AL T4 & FA 5ol H&
Allen J. Bard scanning electrochemical microscopy 713} 2 &
Martin Karplus biomolecules2] molecular dynamicsE A=3l= Aol & A7 AT
2011

Jean M. J. Fréchet /
Donald A. Tomalia /
Fritz Vogtle

dendritic polymers®] T WA
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o el o3t

Aax P e Y AR
. . 1989
J. Michael Bishop urolA @ EZulo]a 2ol et A Bishop
Harold E. Varmus
Varmus
Edwin G. Krebs B 21 A ANA GehtE s Qste] Bek AT ;995
reps
_ 4
Alfred G. Gilman G-o el WA AE U AsAD AAGN s AT 199
1989 Glllman
; A o]l AlS o 5. Wk 2000
Eric R. Kandel NZAAY AlE Ao ok &4
Kandel
Sydney Brenner WA A o] wyst AL G fAH 2™ tF WA ZBOOZ
renner
Luc Montagnier FA4 WY AW ZIZADYE FIEHE Q17 WY AR nho] ) mHIv)e] ifost _
on agmer

Sir Michael J.
Berridge

Francis S. Collins
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