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Recap
● A body of length L0 at rest in RF S’ moving with 

velocity v w.r.t. RF S has length L in S given by

A time interval τ in S’ is the interval t in S:

This is length contraction and time dilation.
● The proper time is given as

L=
1
γ L0 ≤ L0

τ AB ≡∫
t A

tB

√1− v
2
(t )

c2
dt

t = γ τ ≥ τ
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Today
● Return of the four-vectors

― We repeat Einstein’s summation convention.
― The metric tensor.
― Lower indices (finally).
― The general four-vector. (Not necessarily space-

time xμ.)
● Lorentz transformations strike again

― Now properly using four-vectors and the metric.
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Summary
● We define the metric tensor g and inverse g-1 as

● This is used to raise and lower indices

● Lorentz transformations are given by

where L fulfils  

Aμ
= gμ ν Aν , Aμ = gμ ν A

ν

g = g−1
= [
1 0 0 0
0 −1 0 0
0 0 −1 0
0 0 0 −1

]

A 'μ = L ν

μ Aν , A 'μ = Lμ

ν Aν

gμ νL ρ

μ L σ

ν
= gρσ


