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Dear Sir, 

The isotropy of the speed of light - in other words, its invariance in one-way propagation implies 

a relativity of simultaneity that makes the physical existence of bodies depend on the chosen frame 

of reference. This is what I call the relativity of simultaneity at the physical level. 

Thus, within Einstein's train thought experiment, when the two observers cross paths and are 

considered to be at the same point in spacetime, the light ray located at the rear of the train is 

supposed to exist with respect to the station observer, but not yet with respect to the train observer. 

Einstein's train thought experiment: 

https://www.leprincipemoteurdelunivers.com/pages/einstein-s-misinterpretation-in-his-train-thought-

exper iment.html 

It is this principle of relativity of simultaneity at the physical level that leads to the block universe 

and eternalism. 

Indeed, if this light ray, while the two observers are at the same point in spacetime, exists with 

respect to the station observer but not yet with respect to the train observer, this amounts to 

considering that these two states already coexist in some manner. 

Consequently, the future of the train observer regarding this light ray appears as already 

determined or already "written," since what is not yet realized for him is already realized with 

respect to another frame of reference. 

Moreover, this light ray can be replaced by any material body. 

Then, if the station observer accelerates and recalculates the trajectory of this body with respect 

to himself, he thereby moves from one simultaneity line to another. If the body considered is 

sufficiently distant in space, it may happen, in certain cases, that the observer then calculates the 

trajectory of a body which, according to this new simultaneity, does not yet exist. 

 This is what I formulate in the "shuttle and missile objection". 

Shuttle and missile objection: 

https://www.leprincipemoteurdelunivers.com/pages/shuttle-missile-objection.html 
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Certainly, since we are dealing with a spacelike interval, the spacecraft cannot know at that instant 

whether the missile has actually been launched. But if this missile has indeed been launched at 

that moment, then the physical interpretation of the spacetime diagram becomes problematic. 

Indeed, the change of reference frame then leads to attributing to the same body a different status 

of existence, no longer merely at the descriptive or conventional level, but at the physical level 

itself. 

Relativity generally avoids this difficulty through its interpretative framework of causality: insofar 

as the events considered are separated by a spacelike interval, their temporal order is regarded as 

having no direct physical significance. 

However, this interpretative framework itself follows from the postulate of invariance of the speed 

of light and from the relativity of simultaneity resulting from it. To then use this same framework 

to neutralize the difficulty therefore amounts, in my opinion, to introducing a form of circular 

reasoning. 

My approach, on the contrary, consists in starting from what is metaphysically implied by the 

invariance of c, namely a relativity of simultaneity possessing a physical status, and then 

examining whether or not this implication leads to a contradiction when applied to the existence 

of bodies and their relations. 

This difficulty thus leads me to consider another possibility concerning the physical status of the 

speed of light, within the framework of a relational approach to space and motion. 

Speed of light: 

https://www.leprincipemoteurdelunivers.com/pages/speed-of-light.html 

 

Philippe de Bellescize 
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Relativity and the block universe: 

https://www.leprincipemoteurdelunivers.com/pages/relativity-and-the-block-universe-what-ph.html 
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