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spring 1888, Lorentz sent some of his work on Michelson’s experiment to Voigt. In March
1888, Lorentz sent another letter to Voigt. He read some of Voigt’s calculations concerning the
Michelson experiment and wanted to correct his own earlier remarks on Michelson’s experiment in
his letter. He asked Voigt for his opinion concerning the new calculations.2 Voigt’s paper ‘Über
das Doppler’sche Princip’ was not mentioned. But if one reads the correspondence between
Lorentz and Voigt carefully, it becomes obvious that Lorentz did not know about the existence of
Voigt’s 1887 paper in 1888.

Lorentz’s theory of the ether, the Lorentz transformations or the Michelson experiment did
not play a role at all in the correspondence with Voigt in the years between 1889 and 1908, and
after 1908. The reason might be the fact that Voigt was occupied by other things and that he did
not have time to pay much attention to Lorentz’s papers on these subjects.

However, one interesting letter from Lorentz to Voigt from July, 1908, can be found.3

H. A. Lorentz to W. Voigt Leiden, July 30, 1908

Dear friend,

I would like to thank you very much for sending me your paper on Doppler’s principle
together with your enclosed remarks. I really regret that your paper has escaped my notice.
I can only explain it by the fact, that many lectures kept me back from reading everything,
while I was already glad to be able to work a little bit.
Of course I will not miss the first opportunity to mention, that the concerned transformation
and the introduction of a local time4 has been your idea.

Sincerely,

Your H. A. Lorentz

As Lorentz had promised in his letter to Voigt, his book ‘The Theory of Electrons’ [8] (the
first edition of which had been published in 1909) contained in a footnote the statement:

‘In a paper “Über das Doppler’sche Princip”, published in 1887 (Gött. Nachr., p. 41) and
which to my regret has escaped my notice all these years, Voigt has applied to equations
of the form (6) (x3 of this book) a transformation equivalent to the formulae (287) and
(288). The idea of the transformations used above (and in x44) might therefore have been
borrowed from Voigt and the proof that it does not alter the form of the equations for the
free ether is contained in his paper.’

Since Lorentz’s book was based on his lectures at Columbia University in 1906, one might
think that Lorentz knew Voigt’s paper and mentioned his regret in the lectures [8]. However,
based on their correspondences around that time, Lorentz’s statement in the footnote was included
in his book after July 1908.

2See Deutsches Museum München, Archives, HS 5520
3See Deutsches Museum München, Archives, HS 5549 (Translation by the authors)
4It had been Lorentz’s idea to distinguish between true time t, and a so-called local time t’.
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II-2. Emil Wiechert and Voigt
We refer now to a paper by W. Schröder, published in the Archive for History of Exact

Sciences, which contained detailed information about the relations between Lorentz, Voigt and
Wiechert [9]. On November 28, 1911 Emil Wiechert asked Lorentz for a list of all of his works
concerning the theory of relativity, because he was working on his paper ‘Relativitätsprinzip und
Aether’ [10]. Apparently it was important for Lorentz to mention Voigt’s transformation in his
response to Emil Wiechert, and to mention Voigt’s priority in the development of the relativity
transformation. In his response to Lorentz’letter, Wiechert mentioned the fact that the coefficient
of t is one in Voigt’s transformations and emphasized that it was an important progress which
Lorentz made, namely, to dismiss the factor 1 in the transformation for the x-direction. In his
response to Wiechert’s letter, Lorentz mentioned that he originally considered the t’ not to have
any physical meaning at all. Lorentz claimed that Einstein was the first who discovered that the
t’plays the role of the physical quantity ‘time’ [11].

II-3. Hermann Minkowski and Voigt
L. Pyenson suggested that Minkowski might have known Voigt’s paper of 1887 since 1889.

Minkowski remarked in a letter [12] to David Hilbert from June 19, 1889 deprecatingly that
he had read an essay by Voigt for a jubilee [sic] of the University of Göttingen and that ‘it
was inconceivable that anyone would develop mathematical equations only with the hope that
someone might later demonstrate their utility’ [13]. Minkowski refered to the 150th anniversary
of the University of Göttingen which was celebrated in 1887. If one considers that Voigt did
not have other papers in 1887 which are of this nature, as mentioned by Minkowski, Pyenson’s
suggestion appears to be tenable.

A. Pais mentions that, many years later, Minkowski tried to draw attention to Voigt’s 1887
paper in a physics meeting in 1908 [14]. Voigt made a modest remark without referring to his own
suggestions (i.e., invariance of wave equation and universal constancy of the speed of light) made
more than 20 years earlier. In the Physikalische Zeitschrift [15], one can read in the protocol of
the discussion:

Minkowski: ‘[...] I would like to mention that, historically, the transformations which play
a role in the principle of relativity, have been first investigated mathematically by Voigt
in 1887. Using these transformations, Voigt drew already in those days some conclusions
concerning Doppler’s principle.’
Voigt: ‘Mr Minkowski has one of my old works in mind. It is about some applications of
Doppler’s principle which occur in special cases, not because of the electromagnetic but
because of the elastic theory of light. Already then some results were found which later
were obtained from the electromagnetic theory.’5

II-4. Max Born and Voigt
There is no indication that Max Born had read Voigt’s 1887 paper, even though Born was a

physicist at Göttingen university. In his well known book ‘Die RelativitÄatstheorie Einsteins’[16]
he mentions Voigt’s transformations merely in a footnote:

5Translation by the authors.
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on Doppler’s principle and on his space and time transformation around July, 1908. As a result,
Minkowski appreciated Voigt’s original idea and made an effort to draw attention to Voigt’s 1887
paper in the physics meeting in September 1908.
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[16] Max Born, Die RelativitÄatstheorie Einsteins (Springer, Berlin/Heidelberg/New York, 1969). The

first German edition has been published in 1920.
[17] Max Born, Mein Leben, Muenchen 1975.
[18] Jong-Ping Hsu, in Einstein’s Relativity and Beyond - New Symmetry Approaches (World Scientific,

Singapore, 2000) pp. 76-77.
[19] L. Landau and E. Lifshitz. The Classical Theory of Fields (Addison-Wesley Press, Cambridge,

1951) pp. 28-29.
[20] A. Pais, Subtle is the Lord..., The Science and The Life of Albert Einstein, (Oxford Univ. Press,

Oxford, 1982), p. 127; Jong-Ping Hsu, Einstein’s Relativity and Beyond - New Symmetry Approaches
(World Scientific, Singapore, 2000) p. 52.


