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HPS/Philosophy 2626 Philosophy of Physics Spring 2000 

Part I: Space and Time 

1. Absolute vs. relational theories of space, time, and motion 
Newton, Principia ("Definitions and Scholium to Definition VIII"). 
Newton, "De gravitatione. 'I 
Leibniz-Clarke Correspondence (esp. Clarke's 2"d letter, para 1 ; Leibniz's 3'd letter, para 4- 

Sklar, Space, Time, and Spacetime (Ch. 3 "Absolute Motion and Substantival Spacetime"). 
Rynasiewicz, "By their Properties, causes and Effects, 'I Studies in History and Philosophy of 

Earman, World Enough and Spacetime (Ch. 2 "Classical Spacetimes" and Ch. 4 

5 ) .  

Science 26 (1995): 133-153, 295-321. 

"Rotation"). 
2. Kant and incongruent counterparts 

Kant, "Concerning the Ultimate Foundation of the Differentiation of Regions of Space. 'I 
Nerlich, The Shape of Space (Ch 2. "Hand, Knees, and Absolute Space"). 
Earman, World Enough and Spacetime (Ch. 7 "Kant, Incongruent Counterparts, and 

Van Cleve and Frederick (eds.), The Philosophy of Right and Lef .  
Saunders , " Leibniz Equivalence and Incongruent Counterparts, 'I pre-print . 

Absolute Space 'I). 

3. The conventionality of simultaneity 
Salmon, Space, Time, and Motion (Ch 4 "Clocks and Simultaneity in Special Relativity"). 
Malament, "Causal Theories of Time and the Conventionality of Simultaneity," Nous 11 

Janis, "Simultaneity and Conventionality, 'I in Cohen and Laudan (eds .), Physics, Philosophy 

Sarkar and Stachel, "Did Malament Prove the Non-Conventionality of Simultaneity in the 

(1977): 293-299. 

of Psychoanalysis. 

Special Theory of Relativity?" Philosophy of Science 66 (1999): 208-220. 

4. The twin paradox 
Salmon, Space, Time, and Motion (Ch 4 "Clocks and Simultaneity in Special Relativity"). 
Chang, "A Misunderstood Rebellion: The Twin-Paradox Controversy and Herbert Dingle's 

Vison of Science," Studies in the History and Philosophy of Science 24 (1993): 741- 
790. 

5.  Becoming, presentism, and all that 
Rietdijk, "A Rigorous Proof of Determinism Derived from the Special Theory of 

Stein, "On Relativity Theory and the Openness of the Future," Philosophy o f  Science 58 

Clifton and Hogarth, "The Definability of Objective Becoming in Minkowski Spacetime, I' 

Relativity, I' Philosophy of Science 33 (1966): 341-344. 

(1991): 147-167. 
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Synthese 103 (1995): 355-387. 
Callender, "Shedding Light on Time, I' pre-print. 
Savitt, "There's No Time Like the Present (in Minkowski Spacetime), I' pre-print. 

6. The causal structure of general relativistic spacetimes, time travel, and time machines 
Lewis, "The Paradoxes of Time Travel, 'I American Philosophical Quarterly 13 (1976): 150- 
Riggs, "The Principal Paradox of Time Travel," Ratio 10 (1997): 48-64. 
Earman, Bangs, Crunches ... (Ch. 6 "Time Travel"). 
Earman and Smeenk, "Take a Ride on a Time Machine," pre-print. 

7. Indistinguishable relativistic spacetimes 
Malament, " Observationally Indistinguishable Spacetimes, 'I Minnesota Studies in the 

Philosophy of Science, Vol. 8 .  

8 .  Rotation 
Reichenbach, Space and Time, Secs. 34-38. 
Malament, "A Modest Remark About Reichenbach, Rotation, and General Relativity, I' 

Malament, "On Relative Orbital Rotation in Relativity Theory, 'I forthcoming in a 
Philosophy of Science 52 (1985): 615-620. 

Festschrift for John Stachel. 

9. Determinism, cosmic censorship, and prediction in general relativity 
Geroch, "Prediction in General Relativity," in Minnesota Studies in the Philosophy of 

Earman, Bangs, Crunches . . . (Ch. 3 "Cosmic Censorship"). 
Hogarth, "Predicting the Future in Relativistic Spacetimes, I' Studies in History and 

Science, Vol. 8 .  

Philosophy of Science 24 (1993): 721-739. 

10. Supertasks in Malament-Hogarth spacetimes 
Earman and Norton, "Forever Is a Day," Philosophy of Science 60 (1993): 22-42. 
Hogarth, "Non-Turing Computers and Non-Turing Computability, I' in PSA 1994, Vol. 1 

11. Spacetime singularities 
Earman, Bangs, Crunches, . . . (Ch. 2 "Defining, Characterizing, and Proving the Existence 

Earman, "The Penrose-Hawking Singularity Theorems: History and Analysis, " in H. 

Earman and Eisenstaedt, "Einstein and Singularities, 'I Studies in History and Philosophy of 

of Spacetime Singularities"). 

Goerner (ed.), The Expanding Worlds of General Relativity. 

Modern Physics 30 (1999): 185-235. 

12. The status of general covariance 
Norton, "General Covariance and the Foundations of General Relativity, 'I Reports on 

Progress in Physics 56 (1993): 791-858. 
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13.  The hole argument 
Earman and Norton, "What Price Spacetime Substantivalism? 'I British Journal f o r  the 

Rynasiewicz, "The Lessons of the Hole Argument, 'I British Journal for the Philosophy of 

Leeds , "Holes and Determinism, 'I Philosophy of Science 62 (1 995): 425-437. 
Belot and Earman, "From Metaphysics to Physics, " pre-print. 

Philosophy of Science 38 (1987): 515-525. 

Science 45 (1994): 407-436. 

14. The big bang, the beginning of time, and inpation 
Earman and Mosterin, "A Critical Look at Inflationary Cosmology, 'I Philosophy of Science 

66 (1999): 1-49. 

15. The problem of the direction of time 
Horwich, Asymmetries in Time. 
Albert, untitled book manuscript 

Part 11: Quantum theory 

Recurrent texts: 
David Albert, Quantum Mechanics and Experience 
Hughes, The Structure and Interpretation of QM 
Michael Redhead, Incompleteness, Nonlocality and Realism 
J. Wheeler and W. Zurek, Quantum Theory and Measurement 
J.T. Cushing and E. McMullin (eds.), Philosophical Consequences of Quantum Theory 

1. Phenomenology and basic formalism 
Albert (Chs. 1 and 2) 
Hughes (Introduction and Part I) 
Redhead(Ch. 1, Mathematical Appendix) 

2. Interpreting the Uncertainty Relations 
Werner Heisenberg, The Physical Principles o f  the Quantum Theory (pp. 13-24) 
Neils Bohr, "On the Notions of Causality and Complementarity," Dialectica 2 (1948): 312- 

Hans Reichenbach, "The Principle of Anomaly in QM, "Dialectica 2 (1948): 337-350. 
Redhead (Ch. 2.5) 

319. 

3. The EPR Argument 

Considered Complete?" in Wheeler and Zurek 
Einstein, Podolsky and Rosen, "Can Quantum Mechanical Description of Reality be 

Redhead (Ch. 3) 
Neils Bohr, "Quantum Mechanics and Physical Reality, " in Wheeler and Zurek 
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4. The Bell Inequalities I: Explanation and Realism 
Redhead (Ch. 4) 
H. Reichenbach, The Direction of Time ($19 The Principle of the Common Cause) 
Bas van Fraassen, "The Charybdis of Realism," in Cushing and McMullin 
Arthur Fine, "Do Correlations Need to be Explained?" in Cushing and McMullin 

5.  The Bell Inequalities 11: Locality and Special Relativity 

Arguments," Nous 18 (1984): 569-589. 
Jon Jarrett, "On the Physical Significance of the Locality Conditons in the Bell 

Abner Shimony , "The Significance of Jarrett's . . . It in Cushing and McMullin 
Don Howard, "Holism, Separability, and the Metaphysical Implications of the Bell 

Experiments, 'I in Cushing and McMullin 
Michael Redhead, "Relativity and Quantum Mechanics: Conflict or Peaceful Coexistence? 'I 

Annals o f  the NYAcademy of Sciences 480 (1986): 14-20. 

6 .  Other NoGo Results, and a Go Result 
David Mermin, "What's Wrong with These Elements of Reality? I' Physics Today, June 

Redhead (Ch. 5) 
R. Clifton, "Getting Contextual and Nonlocal Elements-of-reality the Easy Way, 'I American 

J. Bub, Interpreting the Quantum World (Ch. 4) 

1990: 9-11. 

Journal o f  Physics 61 (1993): 443-447. 

7 .  The Measurement Problem and Wave Function Collapse 
Albert (pp. 73 - 92) 
Redhead (Ch. 2.4) 
Wigner, "The Problem of Measurement, 'I "Remarks on the Mind-Body Question" in 

Schrodinger, "The Present Situation in QM," in Wheeler and Zurek 
Wheeler and Zurek 

8 .  Spontaneous Localization 
Albert (Ch. 5 )  
D. Albert & B. Loewer, "Tails of Schrodinger's Cat" in R. Clifton, ed. Perspectives on 

Quantum Reality. 

9. The Bohm Theory 
Albert (Ch. 7 )  
J. T. Cushing, Quantum Mechanics: Historical Contingency and the Copenhagen Hegemony 

T. Maudlin, Quantum Non-Locality and Relativity (Appendix B: Bohmian Mechanics) 
(Ch. 9) 

10. Everett Interpretations 
Everett, "Relative State Formulation of QM," in Wheeler and Zurek 
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Albert (Chs. 6, 8 )  
Richard Healey,"How Many Worlds?" 
D. Albert and B. Loewer, "Interpretting the Many Worlds Interpetation" 

1 1. Consistent Histories and Cosmology 
R. Griffiths., "Consistent interpretation of quantum mechanics using quantum trajectories," 

R. Omnes, The Interpretation of Quantum Mechanics (Ch. 4) 
Physical Review Letters 70 (1 993): 220 1-2204. 

12. Modal Interpretations 
Dennis Dieks, "Quantum Mechanics Without the Projection Postulate and its Realistic 

Albert and Loewer, "The Measurement Problem: Some 'Solutions','' Synthese 86 (1 99 1): 

Richard Healey, "Dissipating the Quantum Measurement Problem," Topoi 14 (1 995): 55-65. 
Ruetsche, 'Van Fraassen on Preparation and Measurement," Philosophy of Science 63 

Interpretation" Foundations of Physics 19 (1989): 1397-1423. 

87-98. 

(1996, Supplement): 338-346. 

Part 111: Combining general relativity and quantum mechanics 
Arageorgis, Earman, and Ruetsche, I' Weyling the Time Away: The Non-Unitary 

Implementability of Quantum Field Dynamics on Curved Spacetimes," pre-print. 

Belot, Earman, and Ruetsche, "The Hawking Information Loss Paradox," British Journal for 
Philosophy of Science 50 (1 999): 189-229. 
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