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Introduction and relevance 

When Einstein published his theory of Special Relativity (SR) in 1905, he was hailed for finally 

explaining the Michelson-Morley experimental outcome. We now know that the speed of light “c” 

is the same to all observers, that mass contains a lot of energy (E = m.c2), and that time does not 

progress the same for high-speed travelers (time dilation at high speed). Brilliant. Einstein used the 

Lorentz transformation to support his theory. He also postulated equality of reference frames, which 

means that the observer in the reference frame of a high-speed particle can apply physics in its own 

(proper) reference frame, even in the reference frame of the earth by using the Lorentz 

transformation. 

 

However, not all scientists were happy. Hendrik Lorentz objected to the wider use of his 

transformation (two reference frames instead of a point-mass within a reference frame), Paul 

Ehrenfest pointed out that rotating cylinders would deform (Ehrenfest paradox), and Ernst Mach 

objected to the postulated equality of reference frames by stating that mass is relative to all other 

masses in the universe. Einstein doubted too, he himself introduced the twin paradox (who is the 

younger twin after high-speed travel?), based on the postulate of equality of reference frames.  

Einstein repaired his theory, but rather disguised. Many physicists didn’t notice and believe the SRT 

is still correct. 

That’s, may be, why the long buried twin paradox is still wandering around… 

 

Minkowsky‘s solution 

What could Einstein do? Admitting that his SR was not perfect? He had already implied that, by his 

introduction of the twin paradox, without saying as much.Then came Hermann Minkowski, his 

former professor. He came up with a new formula for space-time, which is based on a mass-point 

travelling within a Euclidean (flat or straight) reference frame. This Minkowski formula has only 

one reference frame, so equality of reference frames was not an issue anymore. His formula is also 

based on a constant speed of light, and also explains the Michelson-Morley experimental outcome. 

Most important of all to Einstein, his formula is differential and thus applicable in small Euclidean 

areas of curved space-time. That was what Einstein was looking for in the design of his theory of 

General Relativity (GR). 

 

Einstein decided to rewrite SR in the description of his GR. This is brilliantly disguised in his final 

document of GR in 1916. In this way, he took all the criticism to heart and modified SR in a way 

that very few scientists would notice. However, many physicists are still using the Lorentz 

transformation of his 1905 document, without realizing Einstein’s change of mind in 1916! 

Einstein’s modified SR of 1916 does not have any paradoxes and is the basis of his GR! In other 

words, listening to Minkowski allowed him to create GR and at the same time correct his SR of 

1905 without many people noticing! This is how Einstein did it. 

 

Paragraph 3: Hence Euclidean geometry does not apply to K’ 

In paragraph 3 of his 1916 GR document, he writes: Hence Euclidean geometry does not apply to 

K’. The relevance of this statement is high, geometry is described in coordinate systems, which rely 

on Euclidean reference frames. So, if you apply the laws of physics within a Euclidean reference 

frame K, then K’ (the Lorentz transformed reference frame) is not Euclidean. This is a disguised 

way of saying: Physics cannot be applied simultaneously in the two reference frames of the Lorentz 
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transformation;  the Lorentz transformation is useless outside of the origin of K’, see next 

paragraph. 

 

He has put this sentence in the context of the different times within the non-Euclidean K’, as seen by 

the observers within Euclidean K. He concludes that it is impossible to measure space and time by 

measuring rods and clocks in the Lorentz transformed K’. He uses this inability to apply physics in 

K’ by replacing the Lorentz transformation by general transformations of coordinate systems, his 

“relativity principle” of his GR. From here on, the Lorentz transformation is disregarded by 

Einstein. 

 

Paragraph 4: Minkowski’s formula as Einstein’s SR 

In paragraph 4, he writes around formula (1): “By the special theory of relativity the expression ds2 

= -dX…. then has a value… which is ascertainable by measurements of space and time”. He 

effectively writes down Minkowski’s formula as his SR. He could and should have mentioned 

Hermann Minkowski here. At this point, Einstein has replaced the Lorentz transformation by 

Minkowski’s formula, effectively disregarding the Lorentz transformation completely!  

 

Minkowski’s formula is very different from the Lorentz transformation, with one exception: in the 

origin of K’, the differential of the Lorenz transformation is the same formula as the Minkowski 

formula! In the Minkowski formula, it is possible to measure time at the mass-point (origin of K’), 

since “ds” is nothing but the speed of light “c” times the time difference “dt0” as measured on the 

local (proper) clock (ds = c.dt0 ). In other words, the Minkowski formula allows us to measure time 

“dt0” of a proper observer with clock within a Euclidean reference frame. This reduces SR to a 

proper observer travelling within a wider Euclidean reference frame. This solves the Ehrenfest 

paradox. 

 

Paragraph 22: The neighborhood of ponderable masses 

In paragraph 22, he writes directly following formula (72): “Thus the clock goes more slowly if set 

up in the neighborhood of ponderable masses”. In other words, the power of reference frames 

depends on the mass it harbors. The clock of the proper observer of a mass-particle is inferior to all 

the clocks around a ponderable mass like the earth. The proper time of a mass-particle with proper 

observer slows down within the reference frame of the earth, while the time and clocks on earth are 

not measurably influenced by the mass-point of the proper observer. In other words, this is the last 

nail in the coffin of Einstein’s 1905 SR, reference frames are not equal! This agrees with Mach’s 

principle. 

 

This means that the universal reference frame (harboring all the mass of the universe) strongly 

influences the clocks within galaxies, that the Milky Way strongly influences the clocks within our 

solar system, and that the sun strongly influences the clocks on earth. The twin that travels at high 

speed within the universe, comes back on earth as the younger twin. 

 

Conclusion 

Einstein listened to his critics and modified his theory of Special Relativity, brilliantly disguised in 

his document of his theory of General Relativity of 1916. In the new version, based on Minkowski’s 

formula, there are no paradoxes and the postulated equality of reference frame is withdrawn. 
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More information? 

Our three books (www.loop-doctor.nl) describe the repair of Einstein’s Relativity for Noether’s 

theorem1 in full detail. We hope you get as many “aha” experiences as we did, 

 

Rob Roodenburg (MSc. author) 

Frans de Winter (MSc. coauthor) 

Oscar van Duijn (MSc. coauthor) 

Maarten Palthe (MSc. editor) 

 

Schiedam, April, 2019 

                                                                 
1 Noether E. “Invariant variation problems” translated by Tavel M. TTSP 1971 p. 186-207 


