
New for 2003

NEW CAMBRIDGE HISTORY SERIES

● The definitive reference work on the history of the sciences

● The first comprehensive survey of its kind for thirty years

● Online information at www.cambridge.org/cambridgehistories

TH E C A M B R I D G E  
H I STORY O F

SCIENCE



Forthcoming volumes: ISBN PUBLICATION
Vol 1  Ancient Science c.£65.00 0521 571626 2005 
Vol 2  The Middle Ages c.£65.00 0521 594480 2004
Vol 3  Early Modern Science c.£65.00 0521 572444 2004
Vol 4  Eighteenth-Century Science £65.00 0521 572436 January 2003
Vol 5  The Modern Physical & 

Mathematical Sciences £65.00 0521 571995 November 2002
Vol 6  The Modern Biological and 

Earth Sciences c. £65.00 0521 572010 2004
Vol 7  The Modern Social Sciences c. £65.00 0521 594421 May 2003
Vol 8  Modern Science in National 

and International Context c. £65.00 0521 580811 2004

The Cambridge History of Science
VOLUME 7: 
THE MODERN SOCIAL SCIENCES 

Edited by Ted Porter
University of California, Los Angeles
and Dorothy Ross  The Johns Hopkins University

This volume provides a history of the concepts, practices,
institutions, and ideologies of social sciences (including
behavioural and economic sciences) since the eighteenth century.
It offers original, synthetic accounts of the historical development
of social knowledge, including its philosophical assumptions, its
social and intellectual organization, and its relations to science,
medicine, politics, bureaucracy, philosophy, religion, and the
professions. Its forty-two chapters include inquiries into the
genres and traditions that formed social science, the careers of the
main social disciplines. It also includes essays that examine the

involvement of the social sciences in government, business, education, culture, and social policy.

● Traces the beginnings of social sciences such as psychology, economics,
sociology, anthropology, political science, geography, and statistics

● International essays on social sciences in Eastern Europe, Asia, Africa, and Latin
America 

Contents
1. Introduction: writing the history of social science Theodore M. Porter and Dorothy Ross; Part I. Sciences of the Social to the
Late Nineteenth Century: 2. Genres and objects of social inquiry from the enlightenment to 1890 Theodore M. Porter; 3.
Social thought and natural science Johan Heilbron; 4. Cause, teleology, and method Stephen Turner; 5. Utopian socialism and
social science Antoine Picon; 6. Social surveys in the eighteenth and nineteenth centuries Eileen Yeo; 7. Scientific ethnography
and travel, 1750–1850 Harry Liebersohn; 8. History and historicism Johnson Kent Wright; 9. Bringing the psyche into
scientific focus Jan Goldstein; 10. Continental political economy from the physiocrats to the marginal revolution Keith Tribe;
11. British economic theory from Locke to Marshall Margaret Schabas; 12. Marx and Marxism Terrell Carver; Part II. The
Disciplines in Western Europe and North America since about 1880: 13. Changing contours of the social science disciplines
Dorothy Ross; 14. Statistics and statistical methods Theodore Porter; 15. Psychology Mitchell Ash; 16. Economics Mary
Morgan; 17. Political science James Farr; 18. Sociology Robert Bannister; 19. Anthropology Adam Kuper; 20. Geography as a
social science Marie-Claire Robic; 21. History and the social sciences Jacques Revel; Part III. The Internationalization of the
Social Sciences: 22. The sciences of modernity in a disparate world Andrew Barshay; 23. The social sciences in Latin America
Jorge Balan; 24. Psychology in Russia and Central and Eastern Europe Jaromir Janousek and Irina Sirotkina; 25. Sociology in
the Near East Alain Roussillon; 26. Economics, political science, and anthropology in Africa Owen Sichone; 27. The social
sciences in India Partha Chatterjee; 28. The social sciences in China Bettina Gransow; 29. The social sciences in Japan Andrew
Barshay; Part IV. Social Science as Discourse and Practice in Public and Private Life: 30. The uses of the social sciences Peter
Wagner; 31. Managing the economy Alain Desrosieres; 32. Management and accounting Peter Miller; 33. Polling in politics
and industry Susan Herbst; 34. Social science and social planning during the twentieth century Peter Wagner; 35. Social welfare
Ellen Fitzpatrick; 36. Education Julie Reuben; 37. The culture of intelligence John Carson; 38. Psychologism and the child
Ellen Herman; 39. Psychiatry Elizabeth Lunbeck; 40. Gender Rosalind Rosenberg; 41. Race Elazar Barkan; 42. Cultural
relativism David Hollinger; 43. Modernization Michael Latham.

The Cambridge History of Science
2003   228 x 152 mm   736pp
0 521 59442 1 Hardback c. £65.00

PUBLICATION APRIL 2003

w w w . c a m b r i d g e . o r g / c a m b r i d g e h i s t o r i e s

The Cambridge History of Science
VOLUME 5: 
THE MODERN PHYSICAL AND
MATHEMATICAL SCIENCES 

Edited by Mary Jo Nye  Oregon State University

A narrative and interpretative history of the physical and
mathematical sciences from the early nineteenth century to the
close of the twentieth century. Drawing upon the most recent
methods and results in historical studies of science, the authors of
over thirty chapters employ strategies from intellectual history,
social history, and cultural studies to provide unusually wide-
ranging and comprehensive insights into developments in the
public culture, disciplinary organization, and cognitive content of
the physical and mathematical sciences. 

● Includes analysis of geosciences and environmental sciences, computer science,
and biomedical science

● Examines the interactions of the sciences with literature, religion, and ideology 

Contents
Introduction: the modern Physical and Mathematical Sciences Mary Jo Nye; Part I. The Public Cultures of the Physical
Sciences After 1800: 1. Theories of scientific method: models for physico-mathematical sciences Nancy Cartwright, Sthathis
Psillos and Hasok Chang; 2. Intersections of physical sciences and western religion in the nineteenth and twentieth centuries
Frederick Gregory; 3. A twisted tale: women in the physical sciences in the nineteenth and twentieth centuries Margaret W.
Rossiter; 4. Scientists and their publics: popularization of science in the nineteenth century David M. Knight; 5. Literature and
the modern physical sciences Pamela Gossin; Part II. Discipline-Building in the Sciences: Places, Instruments, Communication:
6. Mathematical schools, communities, and networks David E. Rowe; 7. The industry, research, education nexus Terry Shinn;
8. Remaking astronomy: instruments and practice in the nineteenth and twentieth centuries Robert W. Smith; 9. Languages in
science: chemistry Bernadette Bensaude-Vincent; 10. Imagery and representation in twentieth-century physics from Einstein to
Feynman Arthur I. Miller; Part III. Chemistry and Physics: Problems through the Early 1900s: 11. The physical sciences in
the life sciences Frederic L. Holmes; 12. Chemical atomism and chemical classifications Hans-Werner Schutt; 13. Theory and
applications of the structure theory in organic chemistry A. J. Rocke; 14. Theories and experiments on radiation from
Thomas Young to X-rays Sungook Hong; 15. Force, energy, and thermodynamics Crosbie Smith; 16. Theories and practices
of electrical science from Faraday to Einstein Bruce J. Hunt; Part IV. Atomic and Molecular Sciences in the Twentieth
Century: 17. Quantum theory and atomic structure, 1900–1927 Olivier Darrigol; 18. Radioactivity and nuclear physics Jeff
Hughes; 19. Quantum field theory: from QED to the standard model S. S. Schweber; 20. Chemical physics and quantum
chemistry in the twentieth century Ana Simoes; 21. Plasmas and solid-state science Michael Eckert; 22. Macromolecules, their
structures and functions Yasu Furukawa; Part V. Mathematics, Astronomy and Cosmology since the Eighteenth Century:
23. The geometrical tradition: mathematics, space and reason in the nineteenth century Joan L. Richards; 24. Between rigor
and application: developments in the concept of function in mathematical analysis Jesper Lutzen; 25. Statistics and physical
theories Theodore M. Porter; 26. Solar science and astrophysics Joann Eisberg; 27. Cosmologies and cosmogonies of space
and time Helge Kragh; 28. The chemistry and physics of the earth Naomi Oreskes and Ronald E. Doel; Part VI. Problems
and Promises at the End of the Twentieth Century: 29. Science, technology, and war Alex Roland; 30. Science, ideology and
the state: physics in the twentieth century Paul Josephson; 31. Computer science and the computer revolution William Aspray;
32. The physical sciences and the physicians’ eye: dissolving disciplinary boundaries Bettyann Holtzmann Kevles; 33. Global
environmental change and the history of science James Rodger Fleming.

The Cambridge History of Science
2002   228 x 152 mm   816pp   9 line diagrams   3 half-tones
0 521 57199 5 Hardback £65.00

PUBLICATION NOVEMBER 2002

TH E CA M B R I D G E  

H I STORY O F

SCIENCE
VOLUME 5

THE MODERN
PHYSICAL AND 

MATHEMATICAL 
SCIENCES

E D I T E D B Y

M A R Y  J O  N Y E

TH E CA M B R I D G E  

H I STORY O F

SCIENCE
VOLUME 7

THE MODERN
SOCIAL 

SCIENCES

E D I T E D B Y

t e d  p o r t e r

General Editors:
David C. Lindberg  University of Wisconsin, Madison
Ronald L. Numbers  University of Wisconsin, Madison 

The Cambridge History of Science is to be published in eight
substantial volumes, beginning with Ancient Mesopotamia and
classical Greece and Rome, through the Medieval period, early
modern Europe, and on through modern science.  The history begins
chronologically and that approach continues on up to Vol. 4, after
which the volumes split off into modern histories of different
branches of science.  They are designed to be read as both a narrative
and an interpretation, and also used as a work of reference.  The first
comprehensive history of science in 30 years, they will be an excellent
reference for historians and professionals in the history of science.
The contributors, world leaders in their respective specialties, engage
with current historiographical and methodological controversies and
strike out on positions of their own.

● The definitive reference work on the history of the sciences

● Up-to-date coverage and interpretation by leading scholars 

● Global historical perspective

● Comprehensive coverage of the intellectual and cultural context 

● Highly readable history for specialists and the general reader

NEW EIGHT-VOLUME SERIES



The Cambridge History of Science
VOLUME 4: 
EIGHTEENTH-
CENTURY SCIENCE 

Edited by Roy Porter  

This volume offers to general and
specialist readers alike the fullest
and most complete survey of the
development of science in the
eighteenth century, exploring the
implications of the ‘scientific
revolution’ of the previous century
and the major new growth-points,
particularly in the experimental
sciences. While prime attention is paid
to western science, space is also given
to science in traditional cultures and colonial science. The
coverage strikes a balance between analysis of the cognitive
dimension of science itself and interpretation of its wider social,
economic and cultural significance. 

● The volume is distinct in being the first comprehensive survey of the history of
eighteenth-century science produced during the last thirty years

● By far the fullest and most complete work of its kind

Contents
1. Introduction Roy Porter; Part I. Science in Society: 2. The legacy of the ‘scientific revolution’: Science and the enlightenment
Peter Hans Reill; 3. Science, the universities, and other public spaces: teaching science Lawrence Brockliss; 4. Scientific
institutions and the organization of science James McClellan III; 5. Science and government Robert Fox; 6. Exploring natural
knowledge: science and the popular Mary Fissell and Roger Cooter; 7. The image of the man of science Steven Shapin; 8. The
philosopher’s beard: women and gender in science Londa Schiebinger; 9. The prosopography of science William Clark; Part II.
Disciplines: 10. Classifying the sciences Richard Yeo; 11. The philosophy of science Robert Iliffe; 12. Ideas of nature: natural
philosophy John Gascoigne; 13. Mathematics Craig Fraser; 14. Astronomy and cosmology Curtis Wilson; 15. Mechanics and
experimental physics Rod Home; 16. Chemistry Jan Golinski; 17. The life sciences Shirley A. Roe; 18. The earth sciences
Rhoda Rappaport; 19. The human sciences Richard Olson; 20. The medical sciences Thomas H. Broman; 21. Marginalized
practices Patricia Fara; Part III. Special Themes: 22. Scientific instruments and their makers G. L’E. Turner; 23. Print and
public science Adrian Johns; 24. Scientific illustration in the eighteenth century Brian Ford; 25. Science, art and the
representation of the natural world Charlotte Klonk; 26. Science and voyages of discovery Rob Iliffe; Part IV. Non-Western
Traditions: 27. Islam Emilie Savage-Smith; 28. India Deepak Kumar; 29. China Frank Dikötter; 30. Japan Shigeru Nakayama;
31. Latin America: from Baroque to Modern Colonial science Jorge Cañizares Esguerra; Part V. Ramifications and Impacts:
32. Science and religion John Hedley Brooke; 33. Science, culture and the imagination: enlightenment configurations George S.
Rousseau; 34. Science, philosophy, and the mind Paul Wood; 35. Global pillage: science, commerce and Empire Larry Stewart;
36. Technological and industrial change: a comparative essay Ian Inkster; Notes on contributors.
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Electrical Theory and Practice

in the nineteenth Century

Bruce J. Hunt

The nineteenth century saw enormous advances in electrical science, culmi-

nating in the formulation of Maxwellian field theory and the discovery of

the electron. It also witnessed the emergence of electrical power and com-

munications technologies that have transformed modern life. That these

developments in both science and technology occurred in the same period

and often in the same places was no coincidence, nor was it just a matter of

purely scientific discoveries being applied, after some delay, to practical pur-

poses. Influences ran both ways, and several important scientific advances,

including the adoption of a unified system of units and of Maxwellian field

theory itself, were deeply shaped by the demands and opportunities presented

by electrical technologies. As we shall see, electrical theory and practice were

tightly intertwined throughout the century.

Early Currents

Before the nineteenth century, electrical science was limited to electrostatics;

magnetism was regarded as fundamentally distinct. In the 1780s, careful mea-

surements by the French engineer Charles Coulomb established an inverse-

square law of attraction and repulsion for electric charges, and electrostatics

occupied a prominent place in the Laplacian program, based on laws of force

between hypothetical particles, then beginning to take hold in France. The

situation was soon complicated, however, by Alessandro Volta’s invention in

1799 of his “pile,” particularly as attention shifted from the pile itself to the

electric currents it produced.1 Much of the history of electrical science in the

nineteenth century can be read as a series of attempts to come to terms with

1 Theodore M. Brown, “The Electric Current in Early Nineteenth-Century French Physics,” Historical

Studies in the Physical Sciences, 1 (1969), 61–103. For a thorough history of nineteenth-century electrical

science, see Olivier Darrigol, Electrodynamics from Ampère to Einstein (Oxford: Oxford University

Press, 2000).
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the puzzles posed, and the opportunities presented, by currents like those

generated by Volta’s pile.

In 1820 the Danish physicist H. C. Oersted, influenced in part by Natur-

philosophie and its doctrine of the unity of forces, sought a connection be-

tween magnetism and electric currents. He found that a magnetized needle

placed near a current-carrying wire would turn across the direction of the

wire. News of his surprising discovery spread rapidly, and researchers strug-

gled to understand the peculiar twisting force and the mixing of electric and

magnetic effects. In France, André-Marie Ampère (1775–1836) soon showed

that parallel currents attract one another and argued that the dualism be-

tween electricity and magnetism could be eliminated by treating all magnets

as composed of myriad molecular electrical currents.2 In 1826 he formu-

lated an inverse-square law for forces between current elements that fully

accounted for Oersted’s effect, as well as much else.

Oersted’s discovery led to the invention of the galvanometer and the elec-

tromagnet, which were soon put to use in the first practical electric telegraphs.

In 1833 the German scientists C. F. Gauss and Wilhelm Weber exchanged

signals over a double wire strung through Göttingen. In 1837 the English

entrepreneur W. F. Cooke teamed with the physicist Charles Wheatstone

to patent the first commercially viable electric telegraph, and in 1844 the

Americans S. F. B. Morse and Alfred Vail brought their own system into

use.3 Electricity had moved into the practical realm, and experience with

currents, coils, and magnets would no longer be confined to the narrow

circle of laboratory researchers.

The Age of Faraday and Weber

Two of the leading figures in electrical science from the 1830s through the 1850s

were Michael Faraday (1791–1867) and Wilhelm Weber (1804–1891). Both

were active experimentalists, but in other ways they followed very different

scientific paths, Faraday propounding a radically new field theory of electric-

ity and magnetism, while Weber pursued the more orthodox task of formu-

lating laws of electric force. Their contrasting approaches set the stage for

the striking national differences – field theory in Britain, action-at-a distance

theories in Germany – that were to mark electrical science later in the century.

Faraday began his scientific career as a chemical assistant to Sir Humphry

Davy of the Royal Institution. As David Gooding has emphasized, Faraday’s

2 James Hofmann, André-Marie Ampère (Oxford: Blackwell, 1995); R. A. R. Tricker, Early Electrody-

namics: The First Law of Circulation (Oxford: Pergamon Press, 1965).

3 There is no satisfactory history of early telegraph technology, but see Jeffrey Kieve, The Electric

Telegraph: A Social and Economic History (Newton Abbot: David and Charles, 1973), and Robert

Thompson, Wiring a Continent: The History of the Telegraph Industry in the United States, 1832–1866

(Princeton, N.J.: Princeton University Press, 1947).
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