
Understanding Einstein: The Special Theory of Relativity 
A Stanford University Online Course 
Larry Randles Lagerstrom, Instructor 

 
 

Week 3 Summary: Further comments 

One disadvantage of video lectures is that they sometimes leave room for misunderstanding. In the 
summary video for Week 3 I make some tangential comments about Einstein’s use, or non-use, of 
footnotes in his June 1905 paper and outline some of the reasons why, in both the context of the time 
and the context of the paper, this absence was not very surprising. As I was preparing the video to post 
it, I decided that it would be worthwhile to expand on those comments so as to forestall possible 
misunderstandings. It will also allow me to bring up a few other questions of historical interest that have 
been debated. 

As noted in the video, Einstein’s June 1905 paper is remarkable for its paucity of references. There are 
several plausible reasons for this lack: (1) he did not have easy access to the complete realm of physics 
literature while working at the Patent Office; (2) the physics examples he included were well-known and 
easily found in textbooks; and (3) his argument was based on general theoretical principles rather than 
the specifics of any one theory or experiment. Moreover, the editors at the Annalen der Physik, which 
was the premier German physics journal of the time, accepted the paper without requiring further 
citations.  

For those of you who write papers for school or other purposes, however, do not take Einstein as an 
example to follow here. If a student submitted a paper to me in which they mentioned “the unsuccessful 
attempts to discover any motion of the earth relative to the ‘light medium’” (as Einstein did in his June 
1905 paper) but did not provide a citation to at least some of those attempts, the student would be 
marked down. (Two years later, in fact, when Einstein published a review article on his theory, he did 
include extensive references.) 

The question also arises as to why Einstein did not specifically cite the results from the Michelson-
Morley experiment. We know that he was aware of it by around 1900, because he had read a paper that 
reviewed a number of experiments dealing with the ether, and the Michelson-Morley experiment was 
one of them. We also know that in later years (1920s and beyond), when Einstein was asked about the 
role of the Michelson-Morley experiment in coming up with the special theory of relativity, he 
sometimes gave conflicting answers. But in his most precise answers, he stated that although it may 
have played a role, there were other experimental results that were more prominent in his thinking. 
(One of these involved a measurement of the speed of light in flowing water, done by the French 
physicist Hippolyte Fizeau in 1851.) 

Another idea, advanced by some, is that Einstein took his ideas from earlier work of Lorentz and 
Poincaré and repackaged them. The weight of the historical evidence is against this view, however. 
Lorentz, Poincaré, and others were involved in constructing very detailed models of the ether and its 
role in electromagnetic phenomena. In doing so, they found it necessary to introduce ideas such as the 
Lorentz-Fitzgerald contraction hypothesis and a mathematical artifice involving two different types of 
time. In comparison, Einstein’s June 1905 paper starts from first principles of kinematics. So although he 
ends up with some of the same results (such as the Lorentz-Fitzgerald contraction and the Lorentz 



transformation equations, which we will study later), he clearly was coming to the topic from a different 
direction. (In a special edition of his June 1905 paper, republished in 1923, Einstein adds a footnote 
stating that in 1905 he was unaware of some of the relevant work by Lorentz, which he otherwise would 
have cited.) 

One other historical controversy that flared up briefly a few years ago revolved around the question of 
his wife Mileva’s role in his work, and especially the special theory of relativity. The claim was made that 
Mileva played a key role in developing the theory and therefore should receive equal credit for the great 
achievement. They certainly discussed physics together—it was one of the things that attracted them to 
each other—and Mileva read drafts of his papers. But the argument that her contributions were 
substantial enough that she should be considered a co-author, especially on the relativity paper of 1905, 
is based on scant evidence and dubious arguments. If you are interested, a detailed review of the 
evidence and arguments is found in John Stachel, Einstein’s Miraculous Year: Five Papers that Changed 
the Face of Physics (2005), pp. liv-lxiii. The Wikipedia article on Mileva Marić (as of this writing) gives a 
fair summary of the details, as does a brief review by Galina Weinstein, available at 
http://arxiv.org/pdf/1204.3551. 
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