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“Absolute, true, and mathematical time, in and of 
itself and of its own nature, without reference to 
anything external, flows uniformly and by another 
name is called duration.  
 
Relative, apparent, and common time is any 
sensible and external measure (precise or 
imprecise) of duration by means of motion; such as 
a measure-for example, an hour, a day, a month, a 
year-is commonly used instead of true time.”

Newton’s Principia, 1687



“Absolute space, in its own nature, without 
regard to anything external, remains always 
similar and immovable.  
 
Relative space is some movable dimension or 
measure of the absolute spaces, which our senses 
determine by its position to bodies, and which is 
vulgarly taken for immovable space.”

Newton’s Principia, 1687



Electromagnetism is fundamental but also weird and subtle, and it took people a long time to figure it out
Two random examples over 3000 years



1861



‘Bashaarat looked at me and considered. "I have 
recently built something that may change your 
opinion. You would be the first person I have shown 
it to. Would you care to see it?"  

"It would be a great pleasure."  

"Please follow me." He led me through the 
doorway in the rear of his shop. The next room was 
a workshop, arrayed with devices whose functions I 
could not guess—bars of metal wrapped with 
enough copper thread to reach the horizon, 
mirrors mounted on a circular slab of granite 
floating in quicksilver—but Bashaarat walked past 
these without a glance.’



Michelson–Morley experiment, 1887



“He handed the manuscript to me, and I 
saw the title was ‘On the Relative Motion of 
the Sun and the Luminiferous Aether.’ I 
have only a layperson’s understanding of 
the aether, the medium that carries light 
waves: I know that, just as a shout carries 
farther when traveling with the wind than 
against it, the speed of light varies 
relative to the Earth’s own motion 
through the aether… there appears to be 
a steady aetheric wind across the solar 
system as a whole…”

From ‘Omphalos’ by Ted Chiang.  
Image: The Omphalos (‘religious stone’) of Delphi, wikipedia.  
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v2 / c2 ≈ 0 for all “normal” velocities, 
so this factor is usually ≈ 1





https://www.youtube.com/user/minutephysics

LORENTZ TRANSFORMATIONS

https://www.youtube.com/user/minutephysics


https://www.youtube.com/user/minutephysics

https://www.youtube.com/user/minutephysics


https://www.zerohedge.com
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https://iextrading.com/
via Hackaday

61km fiber loop 
adds 350 
microseconds

IEX SHOEBOX

http://www.apple.com


“Physical attributes that humans defined using integral 
calculus were seen as fundamental by the heptapods. As 
an example, Gary described an attribute that, in physics 
jargon, bore the deceptively simple name ‘action,’ which 
represented ‘the difference between kinetic and 
potential energy, integrated over time,’ whatever that 
meant. Calculus for us; elementary to them.  

Conversely, to define attributes that humans thought of 
as fundamental, like velocity, the heptapods employed 
mathematics that were, Gary assured me, ‘highly weird.’ 
The physicists were ultimately able to prove the 
equivalence of heptapod mathematics and human 
mathematics; even though their approaches were almost 
the reverse of one another, both were systems of 
describing the same physical universe.”



“…the suggestion was made that these 
discrepancies might be evidence of a defect in 
the mechanism common to all the turret clocks, 
albeit a curious one to cause the clocks to run 
faster rather than slower. Horologists 
investigated the turret clocks in question, but 
on inspection they could discern no 
imperfection. In fact, when compared against 
the timepieces normally employed for such 
calibration purposes, the turret clocks were all 
found to have resumed keeping perfect time.”
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ΔS≥0 <————— basically, a story about this equation, our perception of time, and how minds work


