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Recap
● We can generalize four-vectors to rank-n

tensors with n indices, e.g. the rank-2 Fμν.
● We also have tensor fields, e.g. φ(x), Aμ(x),

Fμν(x), that transform as relativistic tensors.
● We define a covariant derivative

● This can be used to define the d’Alembertian
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Today
● Four-velocity

― A covariant (relativistic four-vector) velocity.

● Four-acceleration
― A covariant (Lorentz vector) acceleration.

● Some practical advice on space travel (if time).



/ Are Raklev / 10.03.17 FYS3120 – Classical mechanics and electrodynamics 4

Summary
● We define four-velocity and four-acceleration in

terms of the proper time τ

● The proper acceleration is defined as the
acceleration in the instantaneous inertial RF
(the rest frame where v = 0). This is the
acceleration experienced by an object.

Uμ ≡ d xμ

d τ
; Aμ ≡ d2 xμ

d τ2


