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1 George Gamow, My World Line: An Informal Autobiography (New York: The
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3 A. D. Chernin, “Gamow in America: 1934-1968,” Physics—Uspekhi 37 (1994), p. 800.

4 7}R = Bl A o}Rl{rERI(Albert Einstein), H&8toll A Al Z2](Harlow Shapley)
9} o9 ®l(Arthur Eddington), A&7} oJslelA :(George Corner)2t Wol(Carl
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Gray), 2=H2=7](Leon Svirsky)e} &7 “A&4 #38} tias} JAAVE AiE7]% g
Herbert S. Bailey, “The University Presses and the Popularization of Science,” The
Scientific Monthly 64 (1947), pp. 416-420; Henry Gueric, “Some Scientific Plain Talk,”
New York Times (27 Dec. 1953), p. BR11.

5 Gamow, The Creation o the Universe (New York: The Viking Press, 1952), p. vii.

6 Waldemar Kaempjjert, “A Scientific Study of the History of the Sun,” New York
Times (23 Jun. 1940), p. BR3,; Kirtley F. Mather, “The Earth,” Science % (1942), pp.
71-72.; Waldemar Kaempjjert, “At First It Was Ylem,” New York Times (6 Jul.
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7 The Birth and Death o the Sun;, Stellar Evolution and Subatomic Energy (New
York: The Viking Press, 1940/1952); The Biography o the Earth Its Past, Present,
and Future (New York: The Viking Press, 1941/1947/1959); The Creation of the
Universe (New York: The Viking Press, 1952/1961). =3+ The Earth®] W™ /A%
2 A Planet Called Earth (New York: The Viking Press, 1963)°] 1$kal, The Sun®l
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(Artur D. Chemin)oll ¢]30 o]E %t} Helge Kragh, “Gamow’s Game: the Road to the
Hot Big Bang,” Centaurus 38 (1996), pp. 335-361; Helge Kragh, “The Beginning of
the World: Georges Lemaitre and the Expanding Universe,” Centaurus 32 (1987), pp.
114-139; Artur D. Chernin, “George Gamow and the Big Bang,” Space Science
Reviews 74 (199%), pp. 447-461; Stephen G. Brush, “How Cosmology Became a
Science,” Scientific American (Aug. 1992), pp. 34-40.

9 )8} =Alsle] sE23) WhHol| tidl /3o 2= Randy Allen Harris, “Introduction,” in
R. A Harris ed, Landmark Essays on Rhetoric of Science: Case Studies (New
Jersey: Hermagoras Press, 1997), pp. xi—xlv; John Angus Campbell and Keith R.
Benson, “The Rhetorical Turn in Science Studies,” Quarterly Journal of Speech 82:1
(1996), pp. 74-91; Leah Ceccarelli, Shaping Science with Rhetoric: The Cuases of
Dobzhansky, Schrodinger, and Wilson (Chicago: University of Chicago Press, 2001),
pp. 1-9, 168-182; Dwight Atkinson, “Language and Science,” Annual Review of
Applied Linguistics 19 (1999), pp. 193-214E& %=,

10 78(J. A. Campbel)¥} W<=(K. R. Benson)& 38t AR Ato] S VywA, 3}
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The Rhetoric of Science (Cambridge, MA: Harvard University Press, 1990), p. 20;
Marcello Pera and William R. Shea, “Preface,” in Marcello Pera and William R. Shea
eds., Persuading Science: The Art o Scientific Rhetoric (Canton: Science History
Publications, 1991), p. x.

12 Gross, Rhetoric of Science (1990); Harris ed., Landmark Essays (1997); Pera and
Shea eds., Persuading Science (191) Sol4 281 A4 385 2 5 Atk

13 Charles Alan Taylor, “Science as Cultural Practice: a Rhetoncal Perspective,”
Technical Communication Quarterly 3:1 (1994), pp. 67-81; Leah Ceccarelli, Shaping
Science with Rhetoric, pp. 1-9, 168-182.
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16 Chernin, “Gamow in America,” pp. 791-792; E. Haper, W. C. Parke, and G. D.
Anderson eds., The George Gamow Symposium (San Francisco: Astronomical
Society of the Pacific, 1997).

17 7}p o] =i E3-2 Haper, Parke, and Anderson eds., The George Gamow
Symposium®l A= Stk

18 Ralph A. Alpher, H. Bethe, and G. Gamow, “The Origin of Chemical Elements,”
Physical Review 73:7 (1948), pp. 803-904.
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20 19484 Monthly Notices of the Royal Astronomical Society 108:3 o] A8 & He| =
8 -3 2t} H Bondi and T. Gold, “The Steady-State Theory of the Expanding
Universe,” pp. 252-270; F. Hoyle, “A New Model for the Expanding Universe,” pp.
372-332.

21 g2k QR A Q2] 9 3 QA tisiA= Helge Kragh, Cosmology
and Controversy: The Historical Development of Two Theories of the Universe
(Princeton: Princeton University Press, 199); Yuri Balashov, “Two Theories of the
Universe,” Studies in History and Philosophy of Modern Physics 29:1 (1998), pp.
141-149, Z12]31 Norriss S. Hetherington ed., Encyclopedia of Cosmology: Historical,
Philosophical, and Scientific Foundation of Modern Cosmology (New York: Garland
Publishing, 1993)°l ¥l Kragh®| F &, “Big Bang Cosmology”(pp. 31-41)%} “Steady
State Theory”(pp. 620-636)E &= 72 Huke] gaje} o] 2] HarE o2 9] A

A& A Edward Harrison, Cosmology: The Science of the Universe (Cambridge:
Cambridge University Press, 200003 %
22 19508 |_°ﬂ o3te] T ol gk A2 A5 glo] WRPoEM 9F Lole] #
A= A 5 A5 George Gamow, “History of Cosmological Theories,” The
Scientific Monthly 75 (1952) p. 6.
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24 Ralph A. Alpher and Robert Herman, Genesis o the Big Bang (New York: Oxford
University Press, 2001), p. 97.
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£8 AR AR @d @ sAE 1We] Ak John Hillaby, “British
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(24 May 1940), pp. 1-2.
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27 Kragh, “Big Bang Cosmology,” p. 31; Alpher and Herman, Genesis o the Big Bang,
p. 20.
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32 George Gamow, “The Role of Turbulence in the Evolution of the Universe,” Physical



10 3=23ar}eks] A #3738 AlE (2015)

WA AA AR o] ZAAolA &Rk 7P EE T9-Fy AiA o
2k O F 20| ngjol A} FEEA] HEZZ-wgoph- 7} PAF -F2 T}
Aol AAA} 74e-H| & ®oletal AFFoEM A S fFEES A
A& gAlE B, ol 7F A FES AAAR] oo v

I QeS HojFE Aol 7fEEE HEZE-wg o3Iy “EgalA

SHA FEE9 3l wid o]d /MR $2)S HolEd St §l

o tlo
4
o

i1t

o

2
o
k1
hin

H

Ll

ATy i Wl upE Fojo] “3Ale o)

28kE Atole] tellM 24 Ol A&H o Frevs /M

Spo] A gElE Aneht 5 AR Zes solo] T19h v e
=

T

g]

B>
=i

=
=

ot T
Il
N,
=

o
fu
%

A ek el T olel AR FHMIE BHD F
29 ZAe Gt 1|5 AAE Aole] Ao

A §FEO] “GFol N A7k ohS- L oot Btal T1zle] “A)

35ie] ofs ¥, FE, 123 5] o8] AYBON fele] AR
(status quo)& frAI3He1 = AT A% 42 WEolehs 42 Ui
7)% alc}3s

$FE 394 7heu] 19404 TEIG I} 1419 A5t D), F $FE)
G /el Slifeh WA 1908 ol Eh 1924 555 ol
T 9FE0) 4 BV B ST U o BH F23) Wolg e
Sk A2 o] e, oA B A - B
153 S 7}44_0 Agela A5 B AHgE ole) Sfsh fule] &

o & o AR8AJA 284, A AP(AA 99, source domain)S F
ol A(HFE A9, target domain)oll gt oJa& A=
AFeRE Alo] g FAoltt. ol de i 9} vals= A7 99

4 o rlo
)
afy
nj
)\
or
2w
.

P

Review 86:2 (1952), p. 251.
33 Gamow, The Universe (1952), p. 5.
34 Kragh, Cosmology and Controversy, pp. 96-97.
35 Gamow, My World Line, p. 126.



o bl efsh el 4 11

E4¢ E4o] 7ty o] wf 7tEs 5L &f ARl o &e uje}
SEpItE36 2= A M Tk S sk, 53] AR Al2E E
&, AEE dlolE, e vAUS, AEd o8
=3 ol3iA7]E Hedls, WA AP oln 95T
7} & QtE7] wie| kst
7R Z7} 3RA A AR ThFeE S
< gGA oldfigks vl bwe e A4
S 2 3EA, 344, A2 7S AR A,
EA8] e e S Al sl
= A AR oAl H 83 TS ok B3 o] 2fE
FoEl o} 2d AR 71eE Ad 97, Asshe 24 STk

= Xﬂii 2 ATk 131‘/} IREE 2fE At e e,
AE AR SRR X3
=] AeE vl 4

o

-
d (
nzH], % o

4w

o

N
ofN
(o
g
el
5=}
Ho
Ll
o o
u G
ek
),

T

1) 2EXMet s

W A AALE Bk d Bad iAo N efE vt 49
F 9 o] 71919 AEkE olsfshs Hl Aot AL S S &
222 W om EAsta Fevhd W Hrd| &3 nush 715 F
A A A5 & fle S Bdste] ARE 5 Qluks Beo] od
el A QT 59 IS Beldhes s aarekate] A
& SofoF Yot 92 A= aasht EAE B sEstes
W A sk AN A B5E $o] W Seeh Uk, aga @
Eahz 813 Aao] FdiE EAFE SAAM ] A ek A7
2 = 7 0 53] 59 9 e 7fRET} 1ol sA7] Eole]
AR 7L HRALE 45l AEshs Bheh s Al EAEE @

36 Theodore L. Brown, Making Truth' Metaphor in Science (Urbana: University of
Ilinois Press, 2003), pp. 14-30.

37 Peter Machamer, “The Nature of Metaphor and Scientific Description,” in F. Hallyn
ed., Metaphor and Analogy in the Sciences (Dordrecht: Kluwer Academic Publishers,
2000), pp. 35-52.
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33 Gamow My World Line, pp 140-141.

39 8 ZEE 2IL-ZAHO] 9 7] el g3 S0 ® A &g dFo] THEo
A= HAE vk 204 oItk “8) 28 the X3S 212, 23 AJEQ] B
el del ke Agow el A% olE7I(Robert Atkinson)7 FEIRHS
(Fritz Houtermans) & R| &3l 19200 A5 WA EefgiakEoel ofs) AR-HIth

40 Gamow, The Universe (1952), p. 44.

41 Gamow, The Earth (1941), p. 138
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42 Charles Darwin, On the Origin of Species (Cambridge, MA: Harvard University
Press, 1859; facsimile reprint, 1964), pp. 310-311.
43 Gamow, The Earth (1941), p. 141.
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44 Gamow, The Universe (1952), pp. 83-89.

45 Gamow, The Universe (1952), p. 91.

46 Gamow, The Sun (1940), p. 63.

47 Helge Kragh, Quantum Generations: A History of Physics in the Twentieth Century
(Princeton: Princeton University Press, 1999), p. 320.
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48 Gamow, The Universe (1952), p. 100.
49 Gamow, The Sun (1940), p. 137.

50 Gamow, The Sun (1940), pp. 91-92.

51 Gamow, The Earth (1941)., pp. 19-20.



16 F=rebatets) ] A374 AllE (2015)

AR ol ARAL A & ol AL dgl EARTE A8 2 @
5 ojufu] Waf ohsx) W) xSl ojs) B F1Ee] B A
olde] WAL vEln A 9% a9lel 9 glol 271 Heyel 48
AT, AT o] 2A 1941 2ol A ojuly] Wt Wl of
A olehz R gpge] 29 ofa] ‘oolE Aol AL T “Bj 7}
Fol e 1Al TAA) skry el Bloge] £Ael WAe] 91457
okel En wgA)le] AR 19509 AR T Ak
QFE) ABIA Sf AU ST xS GAE Qi SAEe] F
o oo AR A43) JAL Fal oldsl Fi el B o4
& AT Te old wed AW me) od slo) AR eft AR 2
2o S ARAY $5F AR 97, P, ATE GA) A 7

jﬁ
(e
O

Qo) EAERE AR TR AT JBE Pt ol 4B LhE
s Rl et Thmze) oA goln 2pag Pale) AdEolgieh 1 T

T o] Aol A “Arell A ot 7
w3l olobr|slr] ffsf AY=ste al
Fokal wgrkS s ko] 7hgoe] st 9-FEe ks 2194
olgl 924 wo= whE 2§45 Hx| Yite] 7l
Ty AR i TN A g de 19635 = A
= Asoll A g ARRRTE 7 REe] TP &
e 719E AESA |
gJ3te] o]&% whdo] 1 ?’\}ﬂ EH Nt o] ARl FAR daEe] 9
e AEAZ Bddol BelA L, B 8 AT <kl e A7 EAe] &
Holl ofsf ded o’ o o] ARtk Hhol=AI7(Carl Friedrich
Freiherr von Weizsdcker, 1912-2007)¢] 7}do] A x5 FAEL] A
< AE MY SfEde T2 2YEe] 5 HAS Fol Aelth®

o
it
A

1o
=
[
Mo
N
)
o,
o
<t
=2
offt
2
k]
o
it
Lok
tlo

52 Gamow, The Earth (1959), p. vii.
53 Gamow, The Earth (1959), p. 11.
54 Gamow, The Earth (1941), p. 25.
55 Gamow, The Earth (1941), p. vii.
56 Gamow, A Planet Called the Earth (1963), pp. 12-22.
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57 Gamow, A Star Culled the Sun (1964), pp. 144-145.
58 Gamow, The Sun (1940), p. 137.
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60 Gamow, The Universe (1952), pp. 137-139.
61 Gamow, The Universe (1952), p. 7.
62 Gamow, The Universe (1952), p. 7.
63 Gamow, The Universe (1952), p. 74.
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64 Gamow, The Universe (1952), p. 105.
65 Gamow, The Sun (1940), p. 151.
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67 7kR e o] Aoj|A] “gg xIgte] o] o8 yolrlz EUE AlEe elAle] oiHs 47t
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68 Gamow, The Sun (1940), p. 127.

69 David Leverington, A History of Astronomy: from 1890 to the Present (London:
Springer-Verlag, 1995), pp. 120133, 148-152.
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70 Gamow, The Sun (1940), p. 137.
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The Roles of Metaphors and Analogies in
Popular Scientific Books:

A Case of George Gamow's Cosmological Trilogy

OH Cheol-Woo (Seoul National University)

Abstract. This article examines popular scientific books from the perspective of
the rhetoric of science, to look into the strategy and techniques of persuasion in
science. It focuses on the rhetorical characteristics of the “Cosmological
Trilogy,” authored in the 1940-50s by a Russian-American nuclear physicist
George Gamow (1904-1968). Gamow’s Cosmological Trilogy, which dealt with
the origin and history of the earth, the sun, and the universe, consisted mainly
of expositions of physical laws and scientific hypotheses with easy-to-follow ex-
planations of his own physical cosmology. It also used many biological, archaeo-
logical, and historical metaphors that had rarely been used in previous pub-
lications on physics-based cosmology. Analogies in the Cosmological Trilogy
were also important in understanding Gamow’s strategy of persuading his cos-
mological theory. “Evolution,” “age,” and the “big bang” of the physical uni-
verse were described as analogical counterparts to biological evolution, bio-
logical age, and the big bang of atomic bombs, respectively. These analogies
played an important role in persuading his readers that the large-scale big-bang
creation and the evolutionary process of the universe can be speculated and un-
derstood by reasoning based on credible experiential sciences, although the be-
ginning and evolution of the universe as a whole can never be directly
experienced. Such analysis shows that to Gamow scientific research and popular
writing were not clearly separable.

Keywords. rhetoric of science, popularization of science, big bang cosmology,
George Gamow, metaphor, analogy



