
SPECIAL RELATIVITY 
IMPORTANT RELATIONS AND DIFINITIONS 

 
All transformations are written for the standard configuration of the primed and not 
primed reference frames: the primed reference frame is moving in x -direction with 
velocity u .  
 
LORENTZ TRANSFORMATIONS :   4-VECTOR TRANSFORMATIONS: 
the origins of the two reference frames 
              coincide at 0t t′= =  

( )

2

;     
x x ut
y y z z

ut t x
c

γ

γ

⎧
⎪ ′ = −
⎪⎪ ′ ′= =⎨
⎪ ⎛ ⎞⎪ ′ = −⎜ ⎟⎪ ⎝ ⎠⎩

     
2 2

1

1 /u c
γ =

−
  ;    

x x t

y y z z

t t x

uA A A
c

A A A A

uA A A
c

γ

γ

⎧ ⎛ ⎞′ = −⎪ ⎜ ⎟
⎝ ⎠⎪⎪ ′ ′= =⎨

⎪
⎛ ⎞⎪ ′ = −⎜ ⎟⎪ ⎝ ⎠⎩

2 2

1

1 /u c
γ =

−
 

         
 
EXAMPLES OF 4-VECTORS:   
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RELATIVISTIC TRANSFORMATIONS OF 3-VECTORS 
 
 
VELOCITY TRANSFORMATIONS:   
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WAVE VECTOR AND FREQUENCY TRANSFORMATIONS (PLANE WAVE):  
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FORCE AND POWER TRANSFORMATIONS :    
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EM FIELD TRANSFORMATIONS:  
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LORENTZ FORCE 
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