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Lecture 12. 20.02.1018 

In the following we shall need the Lorentz transformation expressed in terms of the velocity 
parameter,  . The Lorentz transformation between two orthonormal basis sets with a 
relative velocity v is given by the matrix 
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0 0 1 0

0 0 0 1
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The velocity parameter is defined by 

tanhv c  , 

Giving 

cosh , sinh
v

c
      

Hence as expressed in terms of the velocity parameter the Lorentz transformation takes the form 

cosh sinh 0 0

sinh cosh 0 0

0 0 1 0

0 0 0 1

 

 

 
 
 
 
 
 

 

Consider an event P which is simultaneous with an event P0 at the origin particle in the accelerated 
frame   (see Figure 3.9). 
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The components of the distance vector from P0 to P as decomposed in an orthonormal basis co-

moving with the origin particle is  ˆ ˆ ˆ ˆ0, , ,X x y z , where ˆ ˆ,x y  and ẑ  are physical distances measured 

simultaneously in  . The space co-ordinates in   are defined by 

ˆ ˆ ˆ, ,x x y y z z   . 
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