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Week 2 Introduction: Events, Clocks, and Reference Frames 
 
 
A. Einstein quotations of the week 
 
“It can scarcely be denied that the supreme goal of all theory is to make the irreducible basic elements 
as simple and as few as possible without having to surrender the adequate representation of a single 
datum of experience.” [This quotation may be the origin of the oft-repeated line attributed to Einstein, 
“everything should be as simple as possible, but no simpler,” which evidently first appeared in Reader’s 
Digest in 1977.] 
 
“Our experience hitherto justifies us in believing that nature is the realization of the simplest 
conceivable mathematical ideas. I am convinced that we can discover by means of purely mathematical 
constructions the concepts and the laws connecting them with each other, which furnish the key to 
understanding of natural phenomena.” 
 
“To punish me for my contempt of authority, Fate has made me an authority myself.” 
 
Engaging the brain: What do you see as the essence or key point of each quotation? Do you believe 
Einstein’s assertion in the second quote that “nature is the realization of the simplest conceivable 
mathematical ideas” and that mathematical thinking is the key to understanding nature? Can you think 
of an alternative view that might question or object to Einstein’s assertion? Optional: Post a comment 
on these issues at the course website. 
 
 
B. Thought experiment (the challenge of synchronization) 
 
Before viewing the video lectures on “Events, clocks, and observers,” consider the following thought 
experiment: 
 
Consider two railway stations. One of them is exactly 25 kilometers to the east of the main railway 
station, and the other is exactly 25 kilometers to the west of the main station. (The tracks between them 
are straight and the ground is level, so the distances are straight-line distances.) Outline at least two 
methods by which you can make sure that the clocks at each outlying station are exactly synchronized 
with the clock at the main station.  
 

C. Reading (required for students following the quantitative approach, recommended for students 
following the qualitative approach) 
Read Einstein’s June 1905 paper “On the electrodynamics of moving bodies” (available in English at 
http://www.phys.lsu.edu/mog/100/elecmovbodeng.pdf and in German at http://users.physik.fu-
berlin.de/~kleinert/files/1905_17_891-921.pdf, as well as other places on the Web) and create a short 
outline of it and his key arguments. IMPORTANT: You do not have to try to understand any of the 
physics and math. That is, feel free to skip over the details. The goal is for you to identify how he 
structures the paper and the main point(s) he’s trying to make in each section.  (We will give an 
overview of the paper in a video lecture for Week 3.) 
 

D. Video lectures for Week 2 
Note: The handouts for topics 2, 3, and 4 below have “priming the brain” exercises that are 
recommended to think about before you view the video lectures. (Handouts give a basic outline of the 
video lectures, with room for you to take notes. They are available as pdf files. Click the document icon 

http://www.phys.lsu.edu/mog/100/elecmovbodeng.pdf
http://users.physik.fu-berlin.de/~kleinert/files/1905_17_891-921.pdf
http://users.physik.fu-berlin.de/~kleinert/files/1905_17_891-921.pdf


to the right of the video lecture title.) Assessment quizzes for the video lectures are available in the 
Quizzes section of the course site. 
 
1. Week 2 introduction 
2. Events, clocks, and observers (parts 1 and 2) 
3. Spacetime diagrams (parts 1 and 2) 
4. Frames of reference (parts 1, 2, and 3) 
5. A few words on world lines 
6. The Galilean transformation 


