
1. Special Relativity, 4
lecture 5, September 8, 2017



housekeeping
remember to check the course page: 

chipbrock.org 

and sign up for the feedburner reminders 

testing, testing: 

someone please go to the syllabus and create a fake pdf according 
to the instructions and then try to upload it to the dropbox in the 
D2L site. Let me know friday. Okay? 

someone did and it worked for us 

Homework workshop is Tuesday 

your homework “attempts” due midnight Monday night into D2L

2



Postulates of Special Relativity

1. All laws of physics – mechanical and electromagnetic – 
are identical in co-moving inertial frames. 

taking Galileo seriously, and then adding Maxwell
called “The Principle of Relativity”

2. The speed of light is the same for all inertial observers.
taking Maxwell seriously…that “c” in M.E. is a constant.



“The introduction of a “luminiferous 
ether” will prove to be superfluous 
inasmuch as the view here to be 
developed will not require an 

“absolutely stationary space” provided 
with special properties, nor assign a 
velocity-vector to a point of the empty 

space in which electromagnetic 
processes take place.”
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Why ? Because Lorentz worked backwards from Maxwell 's Equations :

Q
.

What transformations  on × & t  world leave

Maxwell 's Equations Invariant ?
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remember?

Weird alert #2: 
Two identical physical 
outcomes... 
from entirely different physical  
causes for situations which 

Weird alert #1: 
Two different physical 
outcomes... 
for situations which differ  
only by the frame of 
reference

G1



back to the airport

H would see: E+B!

A would see: B



so the original problems are solved by:

the Lorentz transformations in x and t  
actually mix electric and magnetic fields 

so 

A magnetic field in one frame  

is a mixture of magnetic and electric fields in another frame 

An	electric field	in	one	frame		
is a mixture of electric and magnetic fields in another frame



so the original problems are solved by:

the Lorentz transformations in x and t  
mix electric and magnetic fields 

A magnetic field in one frame  
is a mixture of magnetic and electric fields in another frame 

An	electric	field	in	one	frame		
is a mixture of electric and magnetic fields in another frame

E	and	B	are	two	
manifesta0ons	of	one	thing:		
the	Electromagne0c	Field



remember:



remember?
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no	velocity,	no	force
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Situa4on	#2,	fixed	by	Rela4vity
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no	velocity,	now	there’s	a	force!

F = QE
Lorentz-contracted…now	
an	electrosta4c	force

but there should 
have been a force!



and the coil?
yup. right observation all along. 

Electric and magnetic fields, depending on the relative 
frames 



the punch line. 

Maxwell’s Equations were good all along.
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Length contraction redux
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TRANSFORMATION OF VELOCITIES

the sidewalk evolves
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But  wait
...

there's more  v 's transverse to  u ?

they transform  also  → t & t
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Mass  is complicated .
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* ahem  *
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