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Einstein’s development of the theory of Special Relativity changed the way we think of 

temporal concepts generally and of simultaneity specifically. One central debate revolves 

around the conventionality or otherwise of simultaneity and temporal order (Reichenbach, 

Malament). Another important debate is on the reality of becoming in Special Relativity 

(Rietdijk, Putnam, Stein). The concepts of length, rigid body, passage of time and others have 

been challenged and reconsidered, with many radical claims being made along the way. 

The course begins with Einstein’s 1905 first Relativity paper: we shall study in relative detail 

the kinematics part of this paper, deriving the relativity of simultaneity, time dilation, length 

contraction, the Twins Paradox, and more. We continue with the philosophical debates 

mentioned above, emphasising the relations of causal and temporal concepts. We then 

apply our conclusions and methodology to other philosophical debates: on the possibility of 

an effect preceding its cause, the possibility of time travel, and more. 

Learning Outcomes: Students will acquire good knowledge of basic ideas in the kinematics 

of Special Relativity, as well as of the philosophical issues and debates surrounding these 

ideas. They will also become familiar with the specific character of the philosophy of physics, 

which proceeds with physics and philosophy weaved into each other. And they will also 

learn on the contributions of ideas and morals from the philosophy of physics to other 

philosophical debates. 

Assessment: Final paper of approximately 2500 words (students should consult me about 

the paper's subject). Participation in the seminar will be taken into consideration in cases of 

a borderline grade and may result in a higher or lower grade. 

Recommended General Readings: 

• Jammer, Max 2006. Concepts of Simultaneity: From Antiquity to Einstein and 

Beyond. Baltimore: The Johns Hopkins University Press. 

Jammer’s book is the most thorough study of the history of the debate, from antiquity to the 

present, with special emphasis on Special Relativity and the debate following the 

development of the theory. It is also comparatively non-technical. In addition, the Stanford 



Encyclopaedia contains several helpful surveys on subjects we are going to cover 

(Conventionality of Simultaneity, Being and Becoming in Modern Physics, The Experience 

and Perception of Time, Inertial Frames, Absolute and Relational Theories of Space and 

Motion…). 

Breakdown into units 

Topic I: Einstein’s First Relativity Paper 

1. Einstein, Albert 1905. Zur Elektrodynamik bewegter Körper. Annalen der 

Physik 17: 891–921. Available in English in various translations. 

2. Einstein, Albert 1920. Relativity: The Special and the General Theory. Part I  

The paper contains Einstein’s first presentation of his theory, and it is one of the most 

important works in the history of science. We shall read the Introduction and First Part of 

the paper, skipping a few results that are more technical but developing the mathematics of 

the kinematical part of Special Relativity. We shall discuss various philosophical issues 

involved in the development of the theory. The book contains a mainly non-technical 

discussion of some of the central issues. 

Topic II: Is Simultaneity Conventional? 

• Reichenbach, Hans 1928. Philosophie der Raum-Zeit-Lehre. Translated as The 

Philosophy of Space & Time, by M. Reichenbach and J. Freund, Dover, New York, 

1958. 

• Malament, David 1977. Causal Theories of Time and the Conventionality of 

Simultaneity. Noûs 11: 293–308. 

Mainly following Reichenbach’s work, the debate concerning the alleged admissibility of 

more than a single definition of simultaneity even relative to a given observer or reference 

frame has been raging for more than eighty years. It will be impossible to present all the 

arguments that have been given on both sides: we shall concentrate on two of the most 

important contributions, Reichenbach’s and Malament’s, which still shape the contemporary 

debate. 

Recommended optional readings: 

• Sarkar, Sahotra and Stachel, John 1999. Did Malament Prove the Non-

Conventionality of Simultaneity in the Special Theory of Relativity? Philosophy of 

Science 66: 208–20. 

• Rynasiewicz, Robert 2001. Rynasiewicz, Robert 2000. Definition, Convention, and 

Simultaneity: Malament’s Result and Its Alleged Refutation by Sarkar and Stachel. 

Philosophy of Science 68(3) Supplement: S345–S357 

• Ben-Yami, Hanoch 2006. Causality and Temporal Order in Special Relativity. The 

British Journal for the Philosophy of Science 57: 459–79. 

We shall discuss in class mainly these responses to the debate. For further responses, see 

Jammer’s work. 



Topic III: Relativity and the Reality of Change 

• Putnam, Hilary 1967. Time and Physical Geometry. Journal of Philosophy 64: 240–47. 

• Stein, H. 1968. On Einstein-Minkowski Space-Time. The Journal of Philosophy 65: 5–

23. 

• Stein, H. 1991. On Relativity Theory and Openness of the Future. Philosophy of 

Science 58: 14–67. 

• Ben-Yami, H. 2015. Causal Order, Temporal Order, and Becoming in Special 

Relativity. Topoi 34(1): 277–281, doi: 10.1007/s11245-014-9237-8. 

Putnam tried to prove in his paper that the becoming isn’t real if Special Relativity is true. 

Stein’s earlier paper is an attempt to disprove Putnam’s claim. Stein’s later paper comes 

back to these issues (among others) and makes some additional important observations. 

Ben-Yami applies morals from the discussion of the conventionality of simultaneity to show 

why Putnam’s argument fails. 

Recommended optional readings: 

• Rietdijk, C. W. 1966. A Rigorous Proof of Determinism Derived from the Special 

Theory of Relativity. Philosophy of Science 33: 341–344. 

• Godfrey-Smith, William 1979. Special Relativity and the Present. Philosophical 

Studies 36: 233–44. 

• Savitt, Steven F. 2000. There’s No Time like the Present (In Minkowski Spacetime). 

Philosophy of Science 67: S563–S574. 

Rietdijk provided a little before Putnam a more carefully executed proof intended to prove 

that determinism is true if Special Relativity is. Savitt’s is an attempt to reject a reply to 

Putnam’s argument relying on Godfrey-Smith’s approach. 

Topic IV: ‘Now’ and Absolute Simultaneity 

• Ben-Yami, H. 2019. Absolute Distant Simultaneity in Special Relativity. Foundations 

of Physics 29(4): 1355–1364, DOI: 10.1007/s10701-019-00306-7. 

• Rovelli, Carlo 2019. Neither Presentism nor Eternalism. Foundations of Physics 29(4), 

DOI: 10.1007/s10701-019-00312-9. 

Both Ben-Yami and Rovelli try to show how much our pre-Relativistic temporal concepts and 

their applications can be preserved in the relativistic world. 

Topic V: Backwards Causation? 

• Dummett, Michael 1964. Bringing About the Past. Philosophical Review 73: 338–59. 

• Ben-Yami, Hanoch 2007. The Impossibility of Backwards Causation. Philosophical 

Quarterly 57: 439–55. 

Dummett tried to show that under certain conditions, it should be rational to believe that 

some effects precede their causes, an alleged possibility usually referred to as ‘backwards 

causation’. We shall apply our conclusions from the discussion of temporal concepts within 



the framework of relativity theory to show how his argument involves unacceptable 

presuppositions. We shall also discuss related arguments by Tooley. 

Recommended optional readings: 

• Black, Max. 1956. Why Cannot an Effect Precede its Cause? Analysis 16: 49–58. 

• Tooley, M. 1997. Time, Tense, and Causation. Oxford: Clarendon Press, pages 64–6. 

Black’s paper is a careful development of the ‘bilking’ argument, intended to show the 

impossibility of backwards causation, as defended in an early paper by Dummett (Dummett 

tried to reply to Black in his 1964 paper). Tooley elaborates in his book a train of thoughts 

already found in Dummett’s 1964 paper, intended to show that two causal processes in 

opposing temporal directions can coexist under special conditions. 


