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RELATIVITY: THE START

whether the ship was moving or standing still.”



“WHAT IS THERE IN PLACES 

EMPTY OF MATTER?”

1706



• René Descartes: the ether!

1644



“ THE ETHER WIND?”

1878



Éleuthère Mascart

1872



À LA RECHERCHE DE L'ÉTHER*

April - July 1887

* À la recherche du temps perdu (M. Proust)



SYMMETRY OF THE WAVE EQUATION

March 1887



FITZGERALD

The field of the moving charge gets ellipsoidal (1889)

HEAVISIDE 

The moving rod shortens (1889)



LARMOR

(1889)

Lo…Larmor Transformations



LORENTZ

The moving rod shortens (1892)

"Simplified Theory of Electrical and Optical 

Phenomena in Moving Systems“ (1899)

"Electromagnetic phenomena in a system 

moving with any velocity smaller than that 

of light" (1904)

https://en.wikisource.org/wiki/Simplified_Theory_of_Electrical_and_Optical_Phenomena_in_Moving_Systems
https://en.wikisource.org/wiki/Electromagnetic_phenomena


POINCARÉ

Science and Hypothesis (1902)

We have not a direct intuition of the 

equality of two intervals of time. 

…light has a constant velocity, and in 

particular that its velocity is the same in all 

directions. That is a postulate(1899).



(1904)

Sur la dynamique de l'électron 

(Short version, 5 June 1905)

Sur la dynamique de l'électron 

(Long version, 23 July 1905)



EINSTEIN

”On the Electrodynamics of Moving Bodies” 23 

(30 June 1905)



MINKOWSKI

Raum und Zeit (1908)



HERMANN WEYL 

The foundation and creation of 

the theory of relativity is the 

work of one single person: 

Albert Einstein (24.10.1950)



POINCARÉ Henri, 
Dernières pensées



• The principle of relativity and 
the principle of constancy of 
the velocity of light are both 
necessary for a consistent 
theory of relativity 

• Are they?

Einstein:



IGNATOWSKI

(1875-1942)

On the Relativity Principle (Moscow, December 1909)



PHYSIKALISCHE ZEITSCHRIFT. 11. (1910), PP. 972–976

Some general remarks on the relativity principle.

W. V. IGNATOWSKY

When EINSTEIN introduced the relativity principle some time ago, he simultaneously assumed that the speed of 
light shall be a universal constant, i.e. it maintains the same value in all coordinate systems. Also MINKOWSKI

started from the invariant in his investigations, although it is to be concluded from his lecture " Space and 
Time"[1], that he attributed to the meaning of a universal space-time constant rather than that of the speed of 
light.

Now I've asked myself the question, at which relations or transformation equations one arrives when only the 
relativity principle is placed at the top of the investigation, and whether the LORENTZian transformation equations 
are the only ones at all, that satisfy the relativity principle.

In order to answer this question, we again repeat what is given to us by the relativity principle per se.

𝑛 = 1/𝑐2 c = the maximum allowed velocity

https://de.wikisource.org/wiki/Einige_allgemeine_Bemerkungen_%C3%BCber_das_Relativit%C3%A4tsprinzip
https://en.wikisource.org/wiki/Space_and_Time
https://en.wikisource.org/wiki/Translation:Some_General_Remarks_on_the_Relativity_Principle


ON THE LIMITING  VELOCITY

Physical time



DOWN WITH ETHER!

The introduction of a “luminiferous ether” will prove to be superfluous 

inasmuch as the view here to be developed will not require an 

“absolutely stationary space” provided with special properties, nor 

assign a velocity-vector to a point of the empty space in which 

electromagnetic processes take place.

Einstein (30 June 1905)



BACK TO ETHER ?

• “Recapitulating, we may say that according to the 

general theory of relativity space is endowed with 

physical qualities; in this sense, therefore, there 

exists an ether. According to the general theory of 

relativity space without ether is unthinkable; for in 

such space there not only would be no propagation 

of light, but also no possibility of existence for 

standards of space and time …”

(Albert Einstein 5 May 1920)



QUANTUM  VACUUM  STATE  | 𝜴 > AS ETHER ?

• Invariant under the Poincaré group:

𝑼 𝒂, 𝜦 |𝜴 > = |𝜴 >

• In particular

𝑷𝝁|𝜴 > = 𝟎


