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Dr Hasok Chang

E-mail: h.chang@ucl.ac.uk

Telephone: 020-7679-1324 (office); 020-8341-6710 (home)

Office: Room 3.2, 22 Gordon Square

Office hours: Mondays 2-3pm, Thursdays 2-3pm, and by appointment



Lectures are on Mondays 3-4pm in Foster Court 243, and Thursdays 3-4pm in Engineering 309.  Optional small-group tutorials may be scheduled by request.



Aims and objectives of the course

This course aims to introduce you to some key issues in the history and philosophy of physics, chemistry and other physical sciences from the late 18th century onward.  Assuming some background in general history of science and/or philosophy of science, we will launch into some in-depth historical and philosophical studies of selected episodes, rather than attempt a broad survey.  Emphasis will be placed on the understanding of historical primary sources, a careful scrutiny of philosophical arguments, and the synthesis of historical and philosophical thinking.  After this course you should be equipped to pursue more specialist work in the history and philosophy of the physical sciences on your own (e.g. in a third-year dissertation, or in HPSC C313).



Assessment is by a written examination (34%), and two essays (33% each).  For details about the essay assignments, go to the main web page for this course



http://www.ucl.ac.uk/sts/chang/hpsc_b218.htm



(or simply go to my personal page in the STS Department website, and follow the obvious links).  Please consult the departmental Notes for Guidance on general rules regarding essay assignments.  The exam is at the end of the academic year, and there will be revision sessions for the exam.  There is only one past exam paper (available via the course website), but sufficient guidance will be given for revisions.  Please note that you must submit both of the essays and sit the exam in order to complete this course unit.  For assessment generally you will need to master the content of the lectures, the required readings, and any other specified readings for essays.

	

Location of Reading Materials

Most of the readings required for this course can be found in the studypack, which is available for purchase from the tutor.  For the first essay, there will be material available on the departmental web site.  Other reading materials will be available in the UCL Science Library, unless specified otherwise.  When you use older materials, please note that you may need to look them up in the card catalogue (in the Main Library, near the enquiry desk), as they may not be listed in eUCLid.  Some philosophical sources relevant to this course may be in the UCL Main Library.

�Schedule of Lectures and Readings



PART I. Physics and chemistry circa 1800



Unit 1. Count Rumford's World (13 & 16 Jan.)

W. J. Sparrow, Knight of the White Eagle: A Biography of Sir Benjamin Thompson, Count Rumford (London: Hutchinson, 1964), pp. 188-202.

Also recommended:

Thomas L. Hankins, Science and the Enlightenment (Cambridge: Cambridge University Press, 1985), pp. 1-16 (Ch. 1).

A. Wolf, A History of Science, Technology, and Philosophy in the 18th Century, 2nd ed. (London: Macmillan, 1952), Vol. 1, pp. 27-44 (Ch. 1). 

Geoffrey V. Sutton, Science for a Polite Society: Gender, Culture, and the Demonstration of Enlightenment (Boulder, Colorado: Westview Press, 1995), esp. pp. 243-258.

Morris Berman, Social Change and Scientific Organisation: The Royal Institution 1799-1844 (London: Heinemann, 1978).

S. C. Brown, Benjamin Thompson, Count Rumford (Cambridge, Mass.: The MIT Press, 1979).

S. Lilley, "Nicholson's Journal (1797-1813)", Annals of Science, 6 (1948-50), 78-101.



Unit 2. Subtle Fluids (20 & 23 Jan.)

Thomas L. Hankins, Science and the Enlightenment (Cambridge: Cambridge University Press, 1985), pp. 46-80 (Ch. 3).

S. C. Brown, “The Caloric Theory of Heat”, American Journal of Physics, 18 (1950), 367-373.

Also recommended:

Duane Roller, ed., The Early Development of the Concepts of Temperature and Heat, pp. 155-200 (Case 3, Sec. 3-5) [extracts from Rumford and Davy, with commentary].

Stephen Toulmin and June Goodfield, The Architecture of Matter (Harmondsworth: Penguin, 1965), pp. 231-268 (Ch. 10). 

Geoffrey N. Cantor, Optics After Newton (Manchester: Manchester University Press, 1983), pp. 91-113 (Ch. 4).

Robert E. Schofield, Mechanism and Materialism (Princeton: Princeton University Press, 1970), pp. 157-190 (Ch. 8).

William P. D. Wightman, The Growth of Scientific Ideas (New Haven: Yale University Press, 1957), pp. 197-218 (Ch. 17-18).

Larry Laudan, "The Epistemology of Light: Some Methodological Issues in the Subtle Fluids Debate", in Science and Hypothesis (Dordrecht: Reidel, 1981), pp. 111-140.



Unit 3. Phlogiston, Caloric, and the Chemical Revolution (27 & 30 Jan.)

Antoine-Laurent Lavoisier, Elements of Chemistry, trans. by Robert Kerr (New York: Dover, 1965; originally published in 1789), pp. 1-25 (Ch. 1).

Alan Musgrave, “Why Did Oxygen Supplant Phlogiston? Research Programmes in the Chemical Revolution”, in C. Howson, ed., Method and Appraisal in the Physical Sciences (Cambridge: Cambridge University Press, 1976), pp. 181-209.

Also recommended:	

S. Lilley, “Attitudes to the Nature of Heat about the Beginning of the Nineteenth Century”, Archives Internationales d’Histoire des Sciences, 1 (1947-48), 630-639.

Robert J. Morris, “Lavoisier and the Caloric Theory”, British Journal for the History of Science, 6 (1972), 1-38.

J. R. Partington and Douglas McKie, “Historical Studies on the Phlogiston Theory”, Annals of Science, 2 (1937), 361-404; 3 (1938), 1-58, 337-371.

James Bryant Conant, ed., The Overthrow of the Phlogiston Theory: the Chemical Revolution of 1775-1789, Case 2 in James Bryant Conant, ed., Harvard Case Histories in Experimental Science (Cambridge, Mass.: Harvard University Press, 1957), Vol. 1, pp. 65-115.

Thomas L. Hankins, Science and the Enlightenment (Cambridge: Cambridge University Press, 1985), pp. 81-112 (Ch. 4).



Due dates for the FIRST ESSAY :  See essay instructions on the web page.



Unit 4. Dalton and the Reality of Atoms (3 & 6 Feb.)

Leonard K. Nash, ed., Atomic-Molecular Theory, in James Bryant Conant, ed., Harvard Case Histories in Experimental Science (Cambridge, Mass.: Harvard University Press, 1957), Vol. 1, pp. 220-237 (Case 4, Sec. 1) [extracts from Dalton, with commentary].

David Knight, Atoms and Elements: A Study of Theories of Matter in England in the Nineteenth Century (London: Hutchinson, 1967), pp. 16-36 (Ch. 2).  

Also recommended:

William Whewell, "The Atomic Theory", Philosophy of the Inductive Sciences, Vol. 1, pp. 405-422 (Ch. 5); reprinted in David M. Knight, ed., Classical Scientific Papers -- Chemistry, first series (London: Mills and Boon, 1968), as Selection 10.

Robert Fox, “Dalton’s Caloric Theory”, in D.S.L. Cardwell, ed., John Dalton and the Progress of Science (Manchester: Manchester University Press, 1968), pp. 187-202.

Alan J. Rocke, “Atoms and equivalents: the early development of the chemical atomic theory”, Historical Studies in the Physical Sciences, 9 (1978), 225-263.  

Leonard K. Nash, “The Origin of Dalton’s Chemical Atomic Theory”, Isis 47 (1956), 101-116.   

Ida Freund, The Study of Chemical Composition (Cambridge: Cambridge University Press, 1904), Ch. 10.

Aaron J. Ihde, The Development of Modern Chemistry (New York: Dover, 1984; originally published in 1964), pp. 101-116.



Unit 5. Laplacian Physics and Its Decline (10 & 13 Feb.)

Robert Fox, “Laplacian Physics”, in R. C. Olby, G. N. Cantor, J. R. R. Christie, and M. J. S. Hodge, eds., Companion to the History of Modern Science (London and New York: Routledge, 1990), pp. 278-294.

Colin A. Russell, Science and Social Change 1700-1900 (London: Macmillan, 1983), pp. 114-135 (Ch. 7).

Also recommended:

Robert Fox, “The Rise and Fall of Laplacian Physics”, Historical Studies in the Physical Sciences, 4 (1974), 89-136.

Robert H. Silliman, “Fresnel and the Emergence of Physics as a Discipline”, Historical Studies in the Physical Sciences, 4 (1974), 137-162.

Maurice Crosland, The Society of Arcueil: A View of French Science at the Time of Napoleon I (London: Heinemann, 1967).

Robert E. Schofield, The Lunar Society of Birmingham (Oxford: Oxford University Press, 1963).



Reading Week (17-21 Feb.) -- no lectures.  



PART II. The 20th-century REvolution in Physics



Unit 6. Physics in the Late 19th Century (24 & 27 Feb.)

Jennifer Trusted, Physics and Metaphysics: Theories of Space and Time (London: Routledge, 1991), pp. 145-162 (Ch. 8). 

P. M. Harman, Energy, Force, and Matter: the Conceptual Development of Nineteenth-Century Physics (Cambridge: Cambridge University Press, 1982), pp. 1-11 (Ch. 1).

Helge Kragh, Quantum Generations: A History of Physics in the Twentieth Century (Princeton: Princeton University Press, 1999), pp. 103-119 (Ch. 8).

Also recommended:

William P. D. Wightman, The Growth of Scientific Ideas (New Haven: Yale University Press, 1953), pp. 298-317 (Ch. 24).

M. J. Klein, “Mechanical Explanations at the End of the Nineteenth Century”, Centaurus, 17 (1972), 58-82.

Russell McCormmach, "H. A. Lorentz and the Electromagnetic View of Nature", Isis, 61 (1970), 459-497.

Russell McCormmach, Night Thoughts of a Classical Physicist (Cambridge, Mass.: Harvard University Press, 1982).



Unit 7. Einstein's Special Theory of Relativity (3 & 6 Mar.)

Silvio Bergia, "Einstein and the Birth of Special Relativity", in P. French, ed., Einstein: A Centenary Volume (London: Heinemann, 1979), pp. 65-89.

Hans Reichenbach, From Copernicus to Einstein, trans. by R. B. Winn (New York: Dover, 1980), pp. 73-84 (Ch. 4).

Albert Einstein, “On the Electrodynamics of Moving Bodies”, in Arthur I. Miller, Albert Einstein’s Special Theory of Relativity: Emergence (1905) and Early Interpretation (1905-1911) (New York: Springer, 1998; originally published in 1981), pp. 370-374 (up to the end of Section 2).

Also recommended:

Arthur I. Miller, “The Special Relativity Theory: Einstein’s Response to the Physics of 1905”, in G. Holton and Y. Elkana, eds., Albert Einstein, Historical and Cultural Perspectives (Princeton: Princeton University Press, 1982), pp. 3-26.

Gerald Holton, “Einstein, Michelson, and the ‘Crucial’ Experiment”, in Thematic Origins of Scientific Thought, revised ed. (Cambridge: Harvard University Press, 1988), pp. 279-370.

P. French, ed., Einstein: A Centenary Volume (Cambridge, Mass.: Harvard University Press, 1979).

David Cassidy, Einstein and Our World (Atlantic Highlands, N.J.: Humanities Press, 1995).

Lewis S. Feuer, "The Social Roots of Einstein's Theory of Relativity", Annals of Science, 27 (1971), 313-344.



Unit 8. Bridgman and Operationalism (10 & 13 Mar.)

P. W. Bridgman, The Logic of Modern Physics (New York: Macmillan, 1927), pp. 1-32 (Ch. 1).  

Carl Hempel, Philosophy of Natural Science (Englewood Cliffs: Prentice-Hall, 1966), pp. 85-100 (Ch. 7).  (Note: This item is not included in the studypack.)

Werner Heisenberg, "Quantum Mechanics and a Talk with Einstein (1925-1926), in Physics and Beyond, trans. by A. J. Pomerans (London: George Allen & Unwin, 1971), pp. 58-69.

Also recommended:

Herbert Dingle, “A Theory of Measurement”, British Journal for the Philosophy of Science, 1 (1950), 5-26.  

R. B. Lindsay, “A Critique of Operationalism in Physics”, Philosophy of Science, 4 (1937), pp. 456-470.

P. W. Bridgman, “Operational Analysis”, Philosophy of Science, 5 (1938), pp. 114-131.

A. E. Moyer, "P. W. Bridgman's Operational Perspective on Physics", Studies in the History and Philosophy of Modern Physics, 22 (1991), 237-258, 373-397.

Philipp G. Frank, ed., The Validation of Scientific Theories (New York: Collier Books, 1961), pp. 45-92 (Ch. 2).  

Maila  L. Walter, Science and Cultural Crisis: An Intellectual Biography of Percy Williams Bridgman 1882-1961 (Stanford: Stanford University Press, 1990).  

�

Unit 9. Quantum Theory: Origins and Difficulties (17 & 21 Mar.)

Victor Weiskopf, "Atomic Physics and Quantum Theory", in L. B. Young, ed., The Mystery of Matter (New York: Oxford University Press, 1965), pp. 95-120.

Nick Herbert, Quantum Reality: Beyond the New Physics (New York: Doubleday, 1985), pp. 15-29 (Ch. 2).

Also recommended:

George Gamow, Thirty Years That Shook Physics: The Story of Quantum Theory (New York: Dover, 1966), pp. 29-61 (Ch. 2).

Helge Kragh, Quantum Generations: A History of Physics in the Twentieth Century (Princeton: Princeton University Press, 1999), pp. 155-173 (Ch. 11). 

David C. Cassidy, Uncertainty: The Life and Science of Werner Heisenberg (New York: W. H. Freeman and Company, 1992).

Max Jammer, The Conceptual Development of Quantum Mechanics (New York: McGraw-Hill, 1966).

Hinne Hettema, "Bohr's Theory of the Atom 1913-1923: A Case Study in the Progress of Scientific Research Programmes", Studies in the History and Philosophy of Modern Physics, 26 (1995), 307-323.

Michael Redhead, “Quantum Theory”, in R. C. Olby, G. N. Cantor, J. R. R. Christie, and M. J. S. Hodge, eds., Companion to the History of Modern Science (London and New York: Routledge, 1990), pp. 458-478.

Banesh Hoffmann, The Strange Story of the Quantum, 2nd ed. (New York: Dover, 1959).

Alastair Rae, Quantum Physics: Illusion or Reality? (Cambridge: Cambridge University Press, 1986).



Unit 10. Einstein vs. Bohr (24 & 27 Mar.)  

Abraham Pais, ‘Subtle is the Lord…’: The Science and the Life of Albert Einstein (Oxford: Oxford University Press, 1982), esp. pp. 440-459 (Ch. 25).

Werner Heisenberg, "The Copenhagen Interpretation of the Quantum Theory", Physics and Philosophy (London: Penguin Books, 1990), pp. 32-46 (Ch. 3).

Also recommended:

Albert Einstein, Boris Podolsky, and Nathan Rosen, “Can Quantum-Mechanical Description of Physical Reality Be Considered Complete?”, in John Archibald Wheeler and Wojciech Hubert Zurek, eds., Quantum Theory and Measurement (Princeton: Princeton University Press, 1983), pp.138-141. Reply by Bohr: Niels Bohr, “Can Quantum-Mechanical Description of Physical Reality Be Considered Complete?”, ibid., pp. 145-151.

N. David Mermin, “A Bolt From the Blue: The E-P-R Paradox”, in A. P. French and P. J. Kennedy, eds., Niels Bohr: A Centenary Volume (Cambridge, Mass.: Harvard University Press, 1985), pp. 141-147.

Niels Bohr, "Discussions with Einstein on Epistemological Problems in Atomic Physics”, in Paul Arthur Schilpp, ed., Albert Einstein: Philosopher-Scientist (Evanston, Illinois: Library of Living Philosophers, 1949), pp. 201-241.  Also reprinted in John Archibald Wheeler and Wojciech Hubert Zurek, eds., Quantum Theory and Measurement (Princeton: Princeton University Press, 1983), pp. 9-49; partially reprinted in A. P. French and P. J. Kennedy, eds., Niels Bohr: A Centenary Volume (Cambridge, Mass.: Harvard University Press, 1985), pp. 121-140.

Niels Bohr, Atomic Theory and the Description of Nature (London: Macmillan, 1934).





SECOND ESSAY: due on Monday 31 March.



    

�

SOURCES FOR BACKGROUND AND GENERAL REFERENCE



Historical Surveys

Bernadette Bensaude-Vincent and Isabelle Stengers, trans. by Deborah van Dam, A History of Chemistry (Cambridge, Mass. and London: Harvard University Press, 1996).

William H. Brock, The Fontana History of Chemistry (London: Fontana Press, 1992).

James T. Cushing, Philosophical Concepts in Physics: The Historical Relation Between Philosophy and Scientific Theories (Cambridge: Cambridge University Press, 1998).

Robert Fox, The Caloric Theory of Gases from Lavoisier to Regnault (Oxford: Clarendon Press, 1971).

Ida Freund, The Study of Chemical Composition (Cambridge: Cambridge University Press, 1904).

Jan Golinski, Science as Public Culture: Chemistry and Enlightenment in Britain, 1760-1820 (Cambridge: Cambridge University Press, 1992).

Thomas L. Hankins, Science and the Enlightenment (Cambridge: Cambridge University Press, 1985).

John Heilbron, Weighing Imponderables and Other Quantitative Science around 1800, published as a supplement to Historical Studies in the Physical and Biological Sciences, 24:1 (1993).

Aaron J. Ihde, The Development of Modern Chemistry (New York: Dover, 1984; originally published in 1964).

Helge Kragh, Quantum Generations: A History of Physics in the Twentieth Century (Princeton: Princeton University Press, 1999).

T. M. Lowry, Historical Introduction to Chemistry (London: Macmillan, 1936).

Mary Jo Nye, Before Big Science: The Pursuit of Modern Chemistry and Physics, 1800-1940 (Cambridge, Mass.: Harvard University Press, 1996).

J.R. Partington, A History of Chemistry, 4 vols (London: Macmillan, 1961-70; Volume 1, published last, is incomplete), and its abridged version, A Short History of Chemistry, 3rd ed. (New York: Harper, 1957; originally published in 1937).

Alan J. Rocke, Chemical Atomism in the Nineteenth Century: From Dalton to Cannizzaro (Columbus: Ohio State University Press, 1984).

Colin A. Russell, Science and Social Change 1700-1900 (London: Macmillan, 1983).

Stephen Toulmin and June Goodfield, The Architecture of Matter (Harmondsworth: Penguin, 1965). 

A. Wolf, A History of Science, Technology, and Philosophy in the 18th Century, 2nd ed. (London: Macmillan, 1952). 



References

Charles Coulston Gillispie, editor-in-chief, Dictionary of Scientific Biography (New York: Charles Scribner's Sons, 1970-).

Gerald Holton and Stephen G. Brush, Physics, the Human Adventure: From Copernicus to Einstein and Beyond (New Brunswick, N.J.: Rutgers University Press, 2001).  

R. C. Olby, G. N. Cantor, J. R. R. Christie, and M. J. S. Hodge, eds., Companion to the History of Modern Science (London and New York: Routledge, 1990).

Eric M. Rogers, Physics for the Inquiring Mind (Princeton: Princeton University Press, 1960).



Edited Collections of Primary Materials

Stephen Brush, The Kind of Motion We Call Heat, 2 vols (Amsterdam: North-Holland, 1976).

James Bryant Conant, ed., Harvard Case Histories in Experimental Science, 2 vols (Cambridge, Mass.: Harvard University Press, 1957).

M.P. Crosland, ed., The Science of Matter: A Historical Survey (Harmondsworth: Penguin Books, 1971).

John Dalton, et al., Foundation of the Atomic Theory, No. 2 of the Alembic Club Reprints (Edinburgh: The Alembic Club, 1899).

John Dalton, et al., Foundation of the Molecular Theory, No. 19 of the Alembic Club Reprints (Edinburgh: The Alembic Club, 1923).

D.L. Hurd and J.J. Kipling, eds., The Origins and Growth of Physical Science, 2 vols. (Harmondsworth: Penguin Books, 1964; based on G. Schwartz and P.W. Bishop, eds., Moments of Discovery, published in 1958).

David M. Knight, ed., Classical Scientific Papers -- Chemistry, first series (London: Mills and Boon, 1968).

Henry M. Leicester and Herbert S. Klickstein, eds., A Source Book in Chemistry 1400-1900 (New York: McGraw-Hill, 1952).

William Francis Magie, ed., A Source Book in Physics (New York: McGraw-Hill, 1953).

B. L. van der Waerden, ed., Sources of Quantum Mechanics (New York: Dover, 1967).

John Archibald Wheeler and Wojciech Hubert Zurek, eds., Quantum Theory and Measurement (Princeton: Princeton University Press, 1983).



Bibliographies

In addition to the sources listed above, you should find further sources on your own, especially in researching for your second essay.  The following are particularly helpful and extensive.

ISIS Cumulative Bibliography: available in electronic form as part of the “Eureka” database on the History of Science, Technology and Medicine. To access this, go to the UCL Library main web page, and follow links to Electronic Resources, then Databases, then Science and Technology Databases, then finally History of Science, Technology and Medicine.

The Philosopher’s Index: this can also be accessed via the UCL Library web page, under Arts and Humanities Databases; when you arrive at the ‘WebSPIRS’ page after following several links, just click on the ‘Login to WebSPIRS’ button without worrying about the username and password.

Stephen G. Brush, "Resource Letter HP-1: History of Physics", American Journal of Physics, 55 (1987), 683-691.
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