
Special Relativity Formula

Kinematics

Λµ
ν =


γ −βγ 0 0

−βγ γ 0 0
0 0 1 0
0 0 0 1

 ηµν =


1 0 0 0
0 −1 0 0
0 0 −1 0
0 0 0 −1


γ(v) =

1√
1− β2

β =
v

c
v =

v′ + vT

1 + v′vT
c2

∆L = γ−1∆L0 ∆t = γ∆t0
A′µ = Λµ

νA
ν A′

µ = Λ ν
µ Aν

A′µν = Λµ
αΛ

ν
βA

αβ A′
µν = Λ α

µ Λ β
ν Aαβ

Aµ = ηµνA
ν Aµ = ηµνAν

xµ = (ct, xi) ds2 = ηµνdx
µdxν

uµ =
dxµ

dτ
= (γc, γvi)

A = Aµ
µ = ηµνA

µν (trace of Aµν)
A2 = AµAµ (norm square of Aµ)

Dynamics

pµ = muµ = (E/c, pi)
E = γmc2 pi = γmvi KE = (γ − 1)mc2 E0 = mc2

pµpµ = m2c2 pµi = pµf

Electromagnetism

∂µF
µν = 4π

c
Jν ∂[µF

νρ] = 0 Fµν = ∂µAν − ∂νAµ

F µν =


0 −Ex −Ey −Ez

Ex 0 −Bz By

Ey Bz 0 −Bx

Ez −By Bx 0


F µ = qF µ

νu
ν Jµ = ρ0u

µ Aµ = (cφ,Ai)

1


