
Table of Contents 

 

Preamble 

Introduction 

1. Will You Get Ahead of History, or Will History Catch Up 
with You? 

2. A Line of Inquiry with Deep Roots 

3. Confronting the Objection with Other Interlocutors 

4. An Objection Must Be Judged on Its Own Merits 

5. Why a Thought Experiment Can Become Decisive 

6. The Difficulty of Recognizing What Comes from Outside 

7. Getting Ahead of History 

8. Truth, Error and Paradigm Shift 

9. From Conceptual Foundations to a Theory of the Universe 

Chapter 1 — From a Conceptual Postulate to a 
Transdisciplinary Research Project 

1. An Earlier Idea, Gradually Reformulated 

2. Submission of the Idea to the Templeton World Charity 
Foundation 

3. The Argument from Motion Revisited 

4. “It Remains, Therefore, to Apply This Perspective to Space 
and Motion” 

5. A Relational Conception of Space and Motion 

6. From Individual Research to a Transdisciplinary Project 

7. The Emerging Research Program 



Chapter 2 — The Logical Reasoning: The Spacecraft 
and Missile Objection 

1. From the Conceptual Proposition to Logical Examination 

2. Logical Analysis of the Spacecraft and Missile Objection 

2.1. Preliminary Distinction 

2.2. Logical Chain of the Objection 

3. Condensed Logical Form 

4. Conclusion Drawn from the Reasoning 

5. The Decisive Premise 

6. Scope of the Reasoning 

7. Historical Note 

8. From the Reasoning to the Objections 

Chapter 3 — From the Spacecraft and Missile 
Objection to the Conceptual Foundations of Physics 

1. From Mathematical Description to Physical Existence 

2. The Response Based on Spacelike Intervals 

3. Does the Spacecraft’s Acceleration Constitute a Difficulty? 

4. Is the Missile Actually Modified? 

5. The Particular Problem of the Missile’s Trajectory 

6. What the Objection Establishes — and What It Does Not 
Establish 

7. From Absolute Simultaneity to the Uniqueness of Becoming 

8. A Lorentzian Solution Remains Possible 

9. Motion Relative to What? 

10. From the Relativistic Problem to Protophysical Concepts 



Chapter 4 — Semi-Closed Time Loops, the 
Consistency Principle, and the Question of the 
Universal Present 

1. A Fundamental Distinction: The Operational and the Physical 

2. Mathematical Formalism and Physical Interpretation 

3. From Absolute Simultaneity to the Universal Present 

4. Time Loops in General Relativity 

5. Marc Lachièze-Rey’s Book: Following the Theory Through 
to Its Consequences 

6. “None of the Theory’s Predictions Can Violate Logic” 

7. Does the Consistency Principle Intervene After the Fact? 

8. Is There a Consistency Difficulty in the Formalism Itself? 

9. An Important Observation by Marc Lachièze-Rey Himself 

10. Another Possibility: The Physical Conditions Can Never Be 
Met 

11. How Can We Rejoin What Is No Longer Actual? 

12. The Consistency Principle Could Then Intervene Much 
Further Upstream 

13. Special Relativity and General Relativity: Two Problems 
That Must Not Be Confused 

14. Marc Lachièze-Rey: A Reflection That Continues to Evolve 

15. From Consistency to the Universal Present 

Chapter 5 — From the Aether to a Relational 
Conception of Physical Reality 

1. From Causality to the Existence of Physical Realities 

2. Does the Aether Constitute a Genuine Alternative? 

3. How Far Can an Explanation by the Aether Go? 



4. Can a Mechanical Aether Be Sufficient? 

5. From Medium to Relation 

6. From Relation to Motion 

Chapter 6 — From the Universal Present to Time, 
Becoming, and the Driving Principle 

1. From Physical Existence to Absolute Simultaneity 

2. From Absolute Simultaneity to the Universal Present 

3. The Universal Present Is Grounded in the Present Existence 
of Being 

4. The Actuality of Relations and the Existence of Space 

5. From the Present to a Change of State of the Universe 

6. Reconsidering the Aristotelian Question of Time 

7. Time, Duration, and the Passage from One State to Another 

8. Universal Present and Plurality of Durations 

9. Philosophy and Physics: Distinguishing Levels of 
Intelligibility 

10. Does Motion Require a Presently Operative Cause? 

11. Inertia and the Limits of a Mechanical Presently Operative 
Cause 

12. An Exchange with Robert Signore on Inertia and the Cause 
of Motion 

13. Matter, Form, and Presently Operative Causality 

14. The Driving Principle and the Immanence of Its Action 

15. An Action According to the Determination of the 
Constituents 

16. Interrelation and Unity of Action 

17. The Unity of the World and the Meaning of Time 



18. The Question of Finality 

19. A Metaphysical Problem That Opens onto a Theological 
Question 

20. From Physics to Metaphysics Without Confusing Them 

Chapter 7 — From the Encounter Between 
Philosophy and Physics to the Notion of a System of 
Thought 

1. Physics and the Question of Reality 

2. Several Levels of Intelligibility in a Physical Theory 

3. A Sufficiently General Definition of Science 

4. Causality as a Meeting Point 

5. A Practical Encounter Between Philosophy and Physics 

6. The Emergence of an Intermediate Domain 

7. From the Conceptual Postulate to the System of Thought 

8. Reconsidering This Approach Today 

9. Five Concepts to Re-examine 

Chapter 8 — A First Analysis of Five Fundamental 
Concepts: Mass, Space, Inertia, Momentum, and 
Time 

1. The Conceptual Postulate 

2. Why Begin with Mass? 

3. From Mass to Space 

4. Attraction, Repulsion, and the Constitution of Space 

5. From Space to Inertia 

6. From Inertia to Momentum 

7. Mass, Inertia, and Momentum 



8. Light and Matter: An Open Question 

9. From Motion to Time 

10. A First Conceptual Architecture 

11. From Conceptual Coherence to Scientific Confrontation 

Chapter 9 — Confrontation with Current Physics: In 
Search of Overall Coherence 

1. Mass: A Notion That Cannot Be Reduced to a Quantity of 
Matter 

2. Space: From a Container to a Physical Structure 

3. The Problem of Inertia 

4. Inertia, Gravitation, and the Equivalence Principle 

5. Momentum: More Than a Conserved Quantity? 

6. Three Aspects of Mass 

7. The Equivalence Principle as a Problem to Be Explained 

8. Free Fall and Gravitational Force 

9. Time, Durations, and Clocks 

10. The Twin Paradox: Logical Problem and Search for a 
Physical Explanation 

11. Light, Photon Mass, and the Shapiro Effect 

12. What This Confrontation Does — and Does Not — Allow 
Us to Conclude 

Chapter 10 — Momentum, Inertia, and the Driving 
Principle: Toward a Causal Explanation of the 
Equivalence Principle? 

1. Revisiting an Ancient Question Without Returning to an 
Ancient Physics 

2. Projectile Motion and Its Limits 



3. Motion and Relational Space 

4. Momentum as a Directional Modification 

5. Proper Mass, Directional Mass, and Omnidirectional Mass 

6. From Momentum to Inertia 

7. From Inertia to Gravitation 

8. Toward an Explanation of the Equivalence Principle 

9. Why Gravity Is Not Always a Force 

10. A Single Action Taking Several Aspects into Account 

11. The Case of Tidal Effects 

12. Why Introduce a Driving Principle? 

13. An Immanent and Relational Mode of Action 

14. Mechanical Action and Relational Action 

15. The Driving Principle Is Not an Additional Force 

16. The Same Problem Applied to Light 

17. What This Hypothesis Could Contribute 

18. What This Hypothesis Does Not Yet Demonstrate 

19. From Conceptual Explanation to Physical Testing 

Chapter 11 — From a Relational Conception to 
Experimental Verification 

1. Three Conceptions to Be Distinguished 

2. Why a Relational Conception Is Not Reducible to Lorentz 

3. Two Physically Different Meanings of Motion 

4. The Principle of a Discriminating Experiment 

5. Relational Length Contraction 

6. Effective Size and Relation to Size 

7. Atomic Clocks: What Motion Modifies Their Rate? 



8. The Twin Paradox as an Experimental Principle 

9. Motion and Gravitation: The Problem of Configuration 

10. An Experiment Concerning the Equivalence Principle 

11. An Onboard Interferometric Experiment 

12. The Role of Acceleration 

13. Light Propagation and Spatial Configuration 

14. The Shapiro Effect: An Indication, Not a Proof 

15. The Sagnac Effect 

16. Why Michelson–Morley Experiments Are Not Sufficient 

17. Doppler Effects and Signal Propagation 

18. The Value of Round-Trip Experiments 

19. The Difficulty of Measuring the One-Way Speed of Light 

20. A Discriminating Experiment Must Produce Two 
Predictions 

21. Defining the Spatial Configuration 

22. From Momentum to a Measurable Quantity 

23. Tidal Effects as a Means of Distinction 

24. What the Experiment Must Be Able to Refute 

25. The Necessary Role of Mathematical Formulation 

26. A Necessary Collaboration 

27. From Conceptual Reflection to Experimental Verification 

28. A Work That Must Continue to Evolve 

Chapter 12 — From the Law of Excluded Middle to 
the Included Middle: Toward a Relational 
Conception of Reality 

1. Returning to the Logical Starting Point 



2. From the Excluded Middle to the Included Middle 

3. A Relational Physical Reality 

4. Is Relation Sufficient? 

5. From the Included Middle to the Hidden Middle 

6. Returning to the Question of Causality 

7. Reality, the Real, and Levels of Intelligibility 

8. The Conceptual Postulate and the System of Thought 

9. Discernment and the Limits of Rationalization 

10. The Same Requirement, from Beginning to End 

Conclusion 

1. A Logical Difficulty as a Starting Point 

2. From Time to the Present 

3. From Space to Relation 

4. Relative Motion and Motion Relative to the Spatial 
Configuration 

5. Motion and Causality 

6. Momentum, Inertia, and Gravitation 

7. From Conceptual Distinction to Experimental Testing 

8. The Present Limits of the Proposal 

9. The Driving Principle: Result or Hypothesis? 

10. A Proposal Open to Criticism 

11. From the Description of the World to the Question of Its 
Foundation 

APPENDIX 1 — Interview Published in Science 
Fiction Magazine 



APPENDIX 2 — Letter to Richard Taillet — January 
27, 2024 

APPENDIX 3 — Letter to Philosophie Magazine — 
October 3, 2023 

APPENDIX 4 — Rovelli, Klein, and Time 

BIBLIOGRAPHY 

  


