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New York, 1981), first edition in 1968.

elix {

Iy,

FH

Charles Darwin, On the Origin of Species (1859).

Michael Frayn, Copenhagen (London, 1998)
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2. Newton and the Newtonian Synthesis (repeat)

7 EA FAS, oldg 9 TwEHI ofdirElel: 2yt By QS ARA, (3
Zrab 14 AL 2004), M-&FE 119F% 715,
X ok ok

1. Newton, Principia (1687), Opticks (1704) (selections from Newton' Norton Critical
Editions).

http://www.newtonproject.ic.ac.uk/index.htm! (Newton Project® &4 Zo]& ) E3)
FEO HMrlE & E A, http//www.newtonproject.ic.ac.uk/bio.html

B. J. T. Dobbs, "Newton's Alchemy and His Theory of Matter," /sis 73 (1982), 511-528.

e Alexander Koyre, "The Significance of the Newtonian Synthesis," in his Newtonian

Studies (U. of Chicago Pr, 1968), pp. 3-24.

Newton's Optics

Simon Schaffer, "Glass Works: Newton's Prism and the Uses of Experiment,” in D.
Gooding, Trevor Pinch, and Simon Schaffer eds., The Uses of Experiment. Studies
in the Natural Sciences (Cambridge: Cambridge Univ. Press, 1989), pp. 67~104,

Alan E. Shapiro, "The Gradual Acceptance of Newton's Theory of Light and Color,
1672~1727," Perspectives on Science 4 (1996), 59-140.

Newton's Principia
D.T. Whiteside, "The Prehistory of the Principia: from 1664 to 1686," Notes and Records
of the Royal Society of London 45 (1991), 11-61,

TE AFAE #HA A= Dibner Symposiume $oiA ©E Jed Z. Buchwald
and I. Bernard Cohen eds., /saac Newton's Natural Philosoply (Cambridge, MA: MIT
Press, 2001)¢] 2o} gltl Coheneo] & o] #Meo] maglde AT 7FE AT dHsbx war
S #F RoFEo], e EXHoF A, Rupert Hall, "Pitfalls in the Editing of Newton's
Papers," History of Science 40 (2002), 407-424% §-&3%F Z 3ol 7} o}, jrel o ol of

gAE AF wEY Fa dA2=2 HYS D 9= Alan Shapirod] o] =EES 2430
b

2 e 7 AT Principiagh el diside ¥ adiE £ Hol e A = o] e
o}, B2 97 Foll&= N. Kollerstrom, B. Pourciau, J. Bruce Brackenridge? ¢17& F&4

thElth, wEY T ildole FH o F:dld o8] AMEA HHEEIC L Newton, The
"Principia” Mathematical Principles of Natural FPhilosophy (Berkeley: Univ. of
California Press, 1999).

8o tiE 71 BUE A7 Richard S. Westfall, Never at Rest: A
Biography of Isaac Newton (Cambridge U. Press, 1980)c)™, 19 The Life of Isaac
Newtonrs ©18 300% 5oz £ oy, FuldA= #do] it A, Rupert Hall,
[saac Newton: Adventurer in Thought (Cambridge U, Press, 1996)& st ol F<of tfs]
Westfall#b= o2 A& €1 Jth Milo Keynes, "The Personality of Isaac Newton,"
Notes and Records of the Royal Society of London 49 (1995), 1-562 s|& 3 g0 =7

s



TFES _;;z" Oﬂ”’go} AR Ggo] g JdFE Betty JT. Dobbse] The
Janus Face of Genius' The Role of Alchemy in Newton's Thought (Cambridge, 1991);
Alchemical Death and Resurrection’ The Significance of Alchemy in the Age of Newton
(Washington, D.C.: Smithsonian Institution Libraries, 1990)0] thZ A o}x gk o=
Dobbse] w&°] #Hd Aoz FAG dAss 413 "Clavis"el A7 Atz 7]2 ghsxd
Al Dobbs®] FH9 d5¥o] o ZA g A L3 Aol Claviset 2eb27]o] tjs)
A+ William Newman, "Newton's 'Clavis' as Starkey's 'Key'," /Zsis 78 (1987), 564~574
U 7R Gehennical Fire: the Lives of George Starkey, an American Alchemist in the
Scientific Revolution (Cambridge, MA: Harvard University Press, 1994)& #x HE9
Aggo et = g FAAEQ HIFEE Westfall, "Newton and Alchemy,” in Brian
Vickers ed., Occult and Scientific Mentalities in the Renaissance (Cambridge, 1984), pp.
315-3357F it}

e wE 4% FE o 80 dslA Niccole Guicciardini, Reading
the Principia: The Debate on 1“« wton's Mathematical Methods for Natural Philosophy
from 1687 to 1736 (Cambridge U. press, 1999); Patricia Fara, Newton. The Making of a
Genius (London: Macmillan, 2002); A. Rupert Hall, /saac Newron. Eighteenth-century
Perspectives (Oxford U. Press, 1999)¢} #& £& A7 A S0 &7h5lch

ol & FE wEiME FEE Od‘r7} 9,l7<] Tk Larry Stewart, "Seeing through
the Scholium: Religion and Reading Newton in the 18th century," History of Science 34
(19986), 34: 123-165; P. Fara, "Isaac Newton Lived Here: Sites of Memory and Scientific
Heritage," British Journal for the History of Science 33 (2000), 407-426; Rob lliffe,
""That puzleing problem': Isaac Newton and the Political Philosophy of Self," Medrcal
History 39 (1995), 433-458; Ayval Ramati, "The Hidden Truth of Creation: Newton's
Method of Fluxions," British Journal for the History of Science 34 (& Z}zh HEo
Scholium¥} ZFal, 24, A=A, W T 780 Ad FHao tah diE 719
(memory), FEF9 9 dalo]l&d daa] A1M3 £4-& A&t Rob lliffes AF FE
=) manuscriptE t x4 sste Newton Project?] Al zpo) ot
(www.newtonproject.ic.ac.uk)



3. The Social Meaning of Newtonianism: Newton(Clarke)-Leibniz Dispute

Leibniz~Clarke Correspondence (selections)

Voltaire, Philosophical Letters (selections)

Margaret C. Jacob, The Newtonians and the English Revolution, 1689~1720 (Ithaca:
Cornell University Press, 1973), ch. 5, "The Boyle Lectures and the Social Meaning
of Newtonianism," pp. 162-200.

Alexander Koyré, "Leibniz and Newton," in Harry G. Frankfurt ed., Leibniz: A
Collection of Critical Essays (Garden City, NY: Anchor Books, 1972), pp. 239-279.

Steven Shapin, "Of Gods and Kings: Natural Philosophy and Politics in the
Leibniz=Clarke Disputes,”" /sis 72 (1981), 187-215.

Steven Toulmin, Cosmopolis’ The Hidden Agenda of Modernity (Chicago, 1992), ch. 3
"“The Modern World View," pp. 89-137.

18471 FEF o i+ Betty Jo Teeter Dobbs and Margaret C. Jacobs,
Newtonn and the Culture of Newtonranism (Atlantic Highlands, N.J.: Humanities Press,
1995)F #32, Jacob® Scientific Culture and the Making of the Industrial West (Oxford
University Press, 1997)& FE&F9 9} s ge] dA#ie BAMstn o™, [ Bernard
Cohen, "Notes on Newton in the Art and Architecture of the Enlightenment," Vistas in
Astronomy 22 (1979), 523-37<2 18M7] disol vield FEQ olnA & &1 ¢l

grol| Tzl F£Q HE2 Gottiried Wilhelm von Leibniz, PAilosophical Papers
and Letters, ed and tr. by Leroy E. Loemker 2 vols (Dordrecht: D. Reidel Publishing
Company, 196909 HE =] ol EJ. Aiton, Leibniz: A Biography (Boston: Adam
Hilger, 1985)% glolZuz2of gt HFH <l A7joln], glo]Zyzxo] 2l yd el 3pdhol
A= N. Jolley ed., The Cambridge Companion to Leibniz (Cambridge, 1995) % Roger
Ariew2] 712} Daniel Garber2l Ggho] tfd o] T&o] =t} Garber, "Leibniz on
Form and Matter," Farly Science and Medicine 2 (1997), 326-302% =, gfo] Ty 7}
FEL owA oz #MYEEE Liebniz archiveso] ZA8A BAE £ dAT4EZE
Domenico Meli, Equivalence and Friority. Newton versus Leibniz, mcluding Lerbniz's
unpublished manuscripts on the Principia (Oxford: Clarendon press, 1993)7F 9}

glolZUm-F2 MAL The Leibniz—Clarke Correspondence ed. by H.G.
Alexander (Manchester: Manchester University Press, 1998)& & o) tiA] Rt 9]
of gk 71y He A7 ZE D, B. Meli, "Caroline, Leibniz, and Clarke," Journal of the
History of Ideas 60 1999, 469-486; Ezio Vailati, Leibniz & Clarke: A Study of Their
Correspondence (Oxford: Oxford University Press, 1997)0] ¢ltl. wE 3} glo] Tz e] Q
AW e 225 48 =48 A Rupert Hall, Philosophers at War: The Quarrel
Between Newton and Leibniz (Cambridge University Press, 1980)% #H%,

A



4. Science and the Enlightenment

Hl7 %A Charles C. Gillispie, "Science and the Enlightenment," T7The Edge of
Objectivity (Princeton: Princeton Univ. Press, 1960), pp. 151-201, (¢]8 ¥ w7}
g welzo] 918,

D'Alembert, Preliminary Discourse, [selections].

William Clark, Jan Golinski, and Simon Schaffer eds., The Sciences in Enlightened
Europe {Chicago, 1999), pp. 3-47.

J.L. Heilbron, "The Measure of Enlightenment," in Tore Friagsmyr, J.L. Heilbron, and
Robin E. Rider eds., The Quantifying Spirit in the 18th Century (Berkeley: Univ. of
California press, 1990), pp. 207-42.

Simon Schaffer, "Enlightened Automata," in The Sciences in Enlightened Europe, pp.
126-165.

Nancy Leys Stepan, "Race and Gender: The Role of Analogy in Science," /[sis 77 (1986),
261-277.

Paula Findlen, "Science as a Career in Enlightenment Italy: the Strategies of Laura
Bassi," /sis 84 (1993), 440-469.

AZALZ Al7]e] ek gt &2 UE A+ Thomas L. Hankins, Science and
the Enlightenment (Cambridge University Press, 1985)o]t}l, & Zo] & Hankinse #o] A
SAbERS Bt ‘FAAE AR ZA 9FA Edve "ol 2784 William Clark, Jan
Golinski, and Simon Schaffer eds., The Sciences in Enlightened Europe (Chicago, 1999)
o] MU o] AL ol= AFAlz Al7le] HEtrt A dste] gpofdt FHo| tid A
g FHT AFE AT AdHGY B vlEE Fo| AFARE OF FoEs
Roy Porter, Enlightenment’ Britain and the Creation of the Modern World (London:
The Penguin Press, 2000); Dorinda Outram, 7he Enlightenment (Cambridge Univ. Press,

1995)7F Atk

18*1] 71 AlmAbze; 382 #HHEo i e F ol Patricia Fara, Sympathetic
Attractions” Magnetic Practices, Beliefs and Symbolism in Eighteenth—-century England
(Princeton, 1996); Mary Terrall, The Man Who Flattened the Farth: Maupertuis and the
Sciences in the Enlightenment (University of Chicago Press, 2002); Jessica Riskin,
Science in the Age of Sensibility. The Sentimental Empiricists of the French
Enlightenment (University of Chicago Press, 2002); Geoffrey Sutton, Science for a FPolite
Socrety’ Gender, Culture, and the DemOnstmtzon of Enlightenment (Boulder: Westview,

1995) & “’*E%}Jé} AMgo] o8 EBHA
22 od® Al 3ol o} 487 AL ATAZIY AREAS AQARE OF



3 91+ Robert Schofield, Mechanism and Materialism. British Natural Philosophy in an
Age of Reason (Princeton, 1970)9F 184171 sk #Hubo] wjs] zZ o] AL & 5+ &=
G.S. Rousseau and Roy Porter, eds., The Ferment of Knowledge: Studies mn the
Historiography of Eighteenth-Century Science (Cambridge University Press, 1980)¢]t}.
a2 &8 Foucault®] The Order of Things: An Archaeology of the Human Sciences
(New York, 197002 184171 £FAESH FXHB AT et Trjde =& g1 o
18471 Zg]aatolA] g AFe3 EAVF ¢l &2 (imponderable fluids)ol thaisd= L,
Heilbron, Weighing I[Imponderables and Other Quantitative Science around 1800
(Historical Studies in the Physical and Biological Sciences 24[1], suppl) (Berkeley:
University of California Press, 1693)& #=.

AFEAA FAlo sl E H2Zd B2 dAFEe] o]lFHed, d& o William
R. Shea ed., Science and the Visual [mage in the Enlightenment (Canton: Science
History Publications, 2000)& AlFAFZ27]19] #e3 olvRlof] YL wxm don Ken
Alder, Engineering the Revolution® Arms and Enlightenment in France, 1765-1815
(Princeton University Press, 1997)2 Z &2 9] military engineering® T 5 3}o] #elg =
A Robert Darnton, 7he Business of Enlightenment. A Publishing History of the
Encyclopedie, 1775-1800 (Harvard Univ. Press, 1987)& Wuly Ao 34 24351 o)
Richard Yeo, "Reading Encyclopaedias: Science and the Organization of Knowledge in
British Dictionaries of Arts and Sciences, 1730-1850," /sis 82 (1991), 24-49;
Encyclopaedic Visions: Scientific Dictionaries and Enlightenment Culture (Cambridge
University Press, 2001)2 AlgALR Al719] Zahabad dFo] dlgh d-Aolch Mg A,
o] dEB7} H2 Michel Delon ed., Encyclopedia of the Enlichtenment 2 vols (London:
Fitzroy Dearborn, 2001)& HHAXo] oghod, wapdaie] A&E29 Jean Le Rond
d'Alembert, Preliminary Discourse to the Encyclopedia of Diderot = ME A 5o
1-2k31 (Translated by Richard N. Schwab, with the collaboration of Walter E. Rex.
With an introduction and notes by Richard N. Schwab. Univ. of Chicago Press, 1995), &
Hulzol g7 WA HHY F T Holdd R Ade M FH2 JE HAE
ol &35}t Denis Diderot, Thoughts on the Interpretation of Nature and Other
Philosophical Works (Manchester, Clinamen, 1999). Jeff Loveland, "Mathematics and
Practice: Diderot and d'Alembert Argue Probability," Studries in Eighteenth—Century
Culture 25 (1996), 99-116= Wil H Ao F AR @3vj=ze} tmze] =48 EA481
4=

AFALZ Al71e] gk Fopo] o AFEE ohg Ze o] Uk & uiF]
Ae EXqAE A" Heilbron® =F3 Mary Terrall, "Representing the Earth's
Shape: The Polemics Surrounding Maupertuis's Expedition to Lapland," /s/s 83 (1992):
218- 237% =, AlAbmdlo) tfs]Al s Peter Buck, "Political Arithmetic in the Eighteenth
Century," /sis 73 (1982), 28~45; Lorraine Daston, "Enlightenment Calculation," Critical
Inquiry 21 (1994), 182-2020] #&35lx, AEd3) ‘3 &’ o] tfsld = Francesca Rigotti,
"Biology and Society In the Age of Enlightenment," Journal of the History of Ideas, 47
(1986), 215-233; E.C. Spary, "The 'Nature' of Enlightenment," in 7The Sciences in
Enlightened Europe, pp. 272-311; Lorraine Daston, "Marvelous Facts and Miraculous
Evidence in Early Modern Europe," Criiical Inguiry 18 (1991), 93~124; Michael Hagner,
"Enlightened Monsters," in 7he Sciences in Enlightened Europe, pp. 175-2170] Z&0]
"ok AEALRZIS diFe] #ske] old 4 # = Michael R, Lynn, "Divining the
Enlightenment: Public Opinion and Popular Science in Old Regime France," /sis 92
(2001), 34-54; Geoffrey Sutton, "Electric Medicine and Mesmerism," Zsis 72 (1981),
375-92%¢] Aol E2o] 1, AL Michael Bravo, "Ethnographic Navigation and
the Geographical Gift," in David Livingston and Charles W.J. Withers eds., Geography
and Enlightenment (Chicago, 1999), pp. 199-235; Anne M.C. Godlewska, "From
Enlightenment Vision to Modern Science? Humboldt's Visual Thinking," /bid., pp.



236-275, 7)ol thsA = M. Norton Wise, "Mediations: Enlightenment Balancing Acts or
the Technologies of Rationalism,” in Paul Horwich ed., World Changes (MIT Press,
1993), pp. 207-256; William H. Sewell, "Visions of Labor: Illustrations of the Mechanical
Arts before, in, and after Diderot's Encyclopedie," in S.L. Kaplan and C.J. Koepp eds..
Work in France: Representations, Meanings, Organizations, and Fractice (Cornell U.
Pr., 1986), pp. 258-36; John R. Pannabecker, "Representing Mechanical Arts in Diderot's
"Encyclopedie," Technology and Culture 39 (1998), 33-73& #F. 2 7tof] t]g #8ke p.
Foot, "Locke, Hume, and Modern Moral Theory: A Legacy of Seventeenth—- and
Eighteenth-Century Philosophies of Mind," in G.S. Rousseau ed.., The Languages of
Psyvche: Mind and Body in Enligchtenment Thought (University of California Press,
1990), pp. 81-106; S. Schaffer, "States of Mind: Enlightenment and Natural Philosophy,”
ibid., pp. 233-290% & A.

AFAtz719) 7 FEzt, Akt disiAd e ogd 22 A+ Ak Leonard
M. Marsak, Bernard de Fontenelle: The Idea of Science in the French Enlightenment,
Transactions of the American philosophical Society, n.s. vol. 49, part 7. (Philadelphia:
- American Philosophical Society, 1959); Thomas L. Hankins, Jean d'4lembert’ Science
and Enlightenment (Oxford: Clarendon Press, 1970); Robert H. Hurlbutt I, Hume,
Newton, and the Design Argument (Lincoln: University of Nebraska Press, 1965); Adam
Vartanian, Diderot and Descartes: A Study of Screntific Naturalism i the
Enlightenment (Princeton’ Princeton University Press, 1953); Michael Friedman, Kant
and the Exact Sciences (Harvard University Press, 1992); Keith M. Baker, Condorcet:
Form Natural Philosophy to Social Mathematics (Chicago, 1975). BFEEFLIOF2] A,
Vartanian, Science and Humanism in the French Enlightenment (Charlottesville:
Rookwood Press, 1999)= FEY =z sldEg g gF1 o ASALZ: A7]19 28
Md 3 3ok r]ee] wde] #elo] ths]A = Rosalind Williams, "The Politics and Feminist
Dimensions of Technological Determinism,"” in M. R, Smith and Leo Marx eds., Does
Technology Drive History? The Dilemma of Technological Determinism (MIT Press,
1994), pp. 217-235 F=.

AlZA Lz digk 204 7] 9] A Febgole] APS 2% Ernst Cassirer, The
Philosophy of the Enlightenment (Princeton University Press, 1951, German edition in
1932)0l A1 AlZE AT d2] 98w & & AFMEE FEFYEY Fdde 92L 4
23+ Peter Gay, The Enlightenment: An Interpretation 2 vols. (New York, 1977)o] it}
Al E 9k Aole] #f4-& Cassirer, "Enlightenment," in The Encyclopedia of the Social
Sciences 547-5529F Gay, "The Unity of the French Enlightenment," in The Party of
Humanity: Essays in the French Enlightenment (NY, 1971), pp 114-1320] 2z A 2] 5 o]
lth o]z o2z gy ¢&He ATFEE Paul Hazard, European Thought in the
Eighteenth Century' From Montesquieu to Lessing, trans. by J. Lewis May, 1lst ed.,
1946 (Cleveland: World Pub. Co., 1963); John Herman Randall, 7The Career of
Philosophy, Vol 1. From the Middle Ages to the Enlightenment (New York: Columbia
University Press, 1962); P. Smith, A History of Modern Culture, Vol [ The
Enlightenment, 1687-1776. 1st edition 1930 (New York: Collier Books, 1962) 5o] 3t}
Cassirer, Gay, Hazard®] A<= -2 Lester G. Crocker, "Interpreting the Enlightenment: A
Political Appraisal," Journal of the History of Ideas 46 (1985), 211-2309] v]#XH o & 4
7= e Sl

AZAYZ A7) T2 Jow-cultured] 2HE 230 AlEAIRE NEA 299
A rA7F Robert Darnton?ld], e} 4ol & @okxo] e =&¢] "The High
Enlightenment and the Low-life of Literature in Pre-revolutionary France," Past &
Present 51 (May 1971), p. 81-1150]t}, £3] 1847] T 2oA m=go] Held a4 &
A ZE o dlamFoeld ool sl E Darnton, Mesmerism and the end of the
Enlightenment in France (Harvard University Press, 1968)0] T 2l ¢d+ojt} o4



Zolo] thE ZAFA gfRolr] o] B4 E Benjamin Franklin, Antoine Lavoisier, et
al., Report of the commissioners appointed by the King, of the examination of Animal
Magnetism (1784)% Sceptic vol. 4 #3°] WA%o] At} Darnton® The Grear Cat
Massacre and Other Episodes in French Cultural History (New York and London 1934)
= AZALR Ok 29 = 8 EolE o Fulolax "I

AZA zo] st A2 AF 2= 1 L Israel, Radical Enlightenment: Philosophy
and the Making of Modernity, 1650-1750 (Oxford, 2001); Darrin M. McMahon, Enemies
of the Enlightenment. the French counter-Enlightenment and the Making of Modernity
(Oxford, 2001); Thomas Munck, The Enlightenment. A Comparative Social History
1721-1794 (New York, 2000) 5|



5. Electricity and Magnetism in the 18th and 19th centuries

Benjamin Franklin, Experiments and Observations on FElectricity (Letters 1T - X)
(1747-1752).

J. L. Heilbron, "Franklin as an Enlightened Natural Philosopher," in J. A. Leo Lemay ed.
Reappraising Benjamin Franklin (U. of Delaware, 1993), pp. 197-217.

Thomas L. Hankins, Science and the Enlightenment (Cambridge University Press, 1935),
pp. 46-80.

M. Pera, The Ambiguous Frog' The Galvani—-Volta Controversy on Animal Electricity
(Princeton University Press, 1992), pp. 117-175.

S. Hong, "Once Upon a Time in Physics When Both Mathematics and Experiment were
Helpless: A Strange Life of Voltaic Contact Potential," Physics in Perspective 2
(2000), 269~-292.

ZPEF Yo thaiA+= 1. Bernard Cohen, Frankiin and Newton: An Inquiry into
Speculative Newtonian Experimental Science and Franklin's Work in Electricity as an
Example Thereof (Philadelphia: American Philosophical Society, 1956; Cambridge,
Massachusetts: Harvard University Press, 1966)0] A& ¢l ol Foju], 17~-1847]¢] 7]
gk =gkl sk b3k @elelysE A9 1 L. Heilbron, Electricity in the 17th & 18th
Centuries' A Study of Early Modern Physics (Berkeley: University of California Press,
1979)% ZHFelel #r|ge] digt AE =o& " Atk Wilem D. Hackmann,
Electricity from Glass: The History of the Frictional Electrical Machine, 1600-1850
(Alphen aan den Rijm, Netherlands: Sijthoff & Hoordhoff, 1978)& A A 7] 7] Ale] GAlE
A3 AEdla 9l e, Lissa Roberts®] & =% "Science Becomes Electric: Dutch
Interaction with the Electrical Machine during the Eighteenth Century," /srs 90 (1999), p.
680-714¢ 2 =] thF T3 &olA 7], & A7) 7[Ale] fx¢ 9L EA5tn
pia=3

A 719 communication® JNEE A Grayol dld|Al= Michael Ben-Chaim,
"Social Mobility and Scientific Change: Stephen Gray's Contribution to Electrical
Research," Studies in History and Philosophy of Science 23 (1992), 533-5557F ¢ o5, &
o] Aol "o thsiA= (G. Pancaldi, "Electricity and Life: Volta's Path to the
Battery," Historical Studies in the Physical and Biological Sciences 21 (1990), 123~-160%
Az . 2esb 8 33d Galvanismell i AP 2= Maria Trumpler, "Verification
and Variation: Patterns of Experimentation in Investigations of Galvanism in Germany,
1790-1800," PSA: Proceedings of the Biennial Meeting of the Fhilosophy of Science
Association 1996(2), 75-840] 9lomy 194719 EE HA 2] cultural useo] tisii = Joost
Mertens, "Shocks and Sparks: The Voltaic Pile as a Demonstration Device," /sis 89
(1998), 300-311& & #.

yarabatal Olivier Darrigol 1947] zxpr]gre] Gale] st apale) A&
o Electrodyvnamics from Ampére to Einstein (Oxford, 2000) ¢ & Z#gich 1947 #E
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(field theory)e] Weol thej M= William Berkson, Fields of Force: The Development of
a World View from Faraday ro Einstein (New York: Wiley, 1974); Mary Hesse, Forces
and Frelds (Totowa, NJ: Littlefield, Adams, 1965); Barbara Doran, "Origins and
Consolidation of Field Theory in Nineteenth Century Britain: From the Mechanical to
Electromagnetic Views of Nature," Historical Sicidies in the Physical Sciences 6 (1975),
133-260; L. Pearce Williams, The Origins of Field Theory (New York: Random House.
1966) =% A.

sjefdiolo] it EEHolnE 71 AMF M7= Willlams, Michael Faraday
(New York: Basic books, 1965)°]t}. David Goodingo] 19702 E & o =EEL
Williams2] & mBghstn, dieldolo] tid $AF% d4E0] David Gooding and
Frank A. ]. L. James eds., Faraday Rediscovered:' Essays on the Life and Work of
Michael Faraday, 1791-1867 {(New York: Stockton Press, 1985)o] Zot4 2t Geoffrey
Cantor, Michael Faraday’ Sandemanian and Scientist. A Study of Science and Religion
in the Nineteenth Century (London: St. Martin's Press. 1991)= #gldlo] e Aoieiyadn
o 248 %&F M7 E WiliamsE 2 g3ich

William Thomsonol] tigt 713 £2& W 7]= Crosbie Smith and M. Norton Wise,
Energy and Empire (Cambridge: Cambridge UP, 1985)ojt}. @l Ado] thah Arj2= 219
AFdg AEY spdo] £ A7) oA E F & F835 ¢k L. Campbell and W. Garnett,
The Life of James Clerk Maxwell (Macmillan: London, 1882). o] #7]+= QEdlolA] B
== 9lth. hrshowcase.com/maxwell/directory.html &€ sonnetusa.com/bio/maxbio.pdf 2~
deof wisl Hel #AUIEE C. W. F. Everitt, James Clerk Maxwell: Physicist and
Natural Philosopher (New York: Scribner, 1975)7F 9low wiA~ae] Hzal7sho] gt 7}
A 2L AFFZE Jed Buchwald, From Maxwell to Microphysics (Chicago, 1985)o]t},
Thomas K. Simpson, Maxwell on the Electromagnetic Field. A Guided Study (New
Brunswick, NJ: Rutgers University Press, 1997)2 W2 do] xl7]atg #d Sgjahe] &
o2 jdslar 9o, D. M, Siegel, nnovation in Maxwell’s Electromagnetic Theory
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7. From Natural Philosophy to Sciences in the 19th-century
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8. The Emergence of the Laboratory
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