Special Relativity Cheat Sheet
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Alternate form for
spacetime and proper
time intervals
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Lorentz transformations
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Important 4-Vector Quantities:

4-position 4-gradient
operator
ct =0
(ct p 10\ g
v | T | HFL 9, — c ot =
= _ T 5
y | u=2 \V4 p=1,2,3
\ z / =3
4-velocity 4-momentum
E =1)
u_ [ Y\ PO = |
YT\ 23 T g W=l
4-force
4-impulse | 4-work
1dE 1,88 =
F'“" o ¢ dt . C,y dt I.I—O 7 =0
- dp o dp B dWw H=
E FYE “_11213 T — (3dII ”:1
| cdl, | w=2
cdl, ) HW=3

Electromagnetic 4-

potential
(< p=0
AP — Ag | =1
A, | v=2
\ 4./ »=3




Other Important Stuff:

Relativistic total energy

(restenergy)  inetic energy
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Relativistic Lagrangian
(for a free particle)
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Lorentz Invariant Quantities + Relativistic Laws Of
Motion:

Lorentz invariant quantities can be
constructed by multiplying a contravariant
vector (A") with its covariant version (Au):

A48 = (A) — (&) - (&) - (&)

o Relativistic work-energy theorem
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Relativistic Lorentz force law
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Momentum-energy relation
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