
Special Relativity

1. The Special Theory of

Relativty
Def 1 Minowski Metric :
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Def 2 : For the scalar product of a 4-vector with

itself 𝑎𝜇𝑎𝜇

spacelike 𝑎𝜇𝑎𝜇 > 0
timelike 𝑎𝜇𝑎𝜇 < 0
lightlike 𝑎𝜇𝑎𝜇 = 0

Def 3 Lorentz Transform Matrix :
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𝑥𝜇 = 𝑔𝜇𝜈𝑥𝜈 (3)

𝑥𝜇 = Λ𝜇
𝜈𝑥𝜈 (4)

Def 4 Proper Time :

d𝜏 = √1 − 𝑢2

𝑐2 d𝑡 (5)

Def 5 Proper Velocity :

𝜂𝜇 =
d𝑥𝜇

d𝜏
(6)

𝜂0 = 𝑐 d𝑡
d𝜏

= 𝑐
√1 − 𝑢2/𝑐2

(7)

2. Relativistic Mechanics
Def 6 Energy :

𝐸 = 𝑝0𝑐 = 𝑚𝑐2

√1 − 𝑢2

𝑐2

(8)

Def 7 Momentum :

⃗𝑝 = 𝑚 ⃗𝜂 = 𝑚(𝜂1, 𝜂2, 𝜂3) (9)

Def 8 Minowski Force :

𝐾𝜇 = d𝑝𝜇

d𝜏
(10)

Thm 9 Conservation of Energy and

Momentum :

𝑝𝜇𝑝𝜇 = −𝑚2𝑐2 (11)

𝐸2 − 𝑝2𝑐2 = 𝑚2𝑐4 (12)

Def 10 Lorentz Invariant : An Lorentz invariant is

the same value in all inertial systems.

Proper time 𝜏  and 𝛾𝐿 are both Lorentz invariants.
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