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Abstract
LorentzGroup.jl is a Julia package for efficiently computing actions of the Lorentz group SO(1,3).

1 The Lorentz Group
We review basic facts about the Lorentz group SO(1,3) for reference. In this note we adopt the metric signature
n,,, = diag(—1,1,1,1), though in the Julia package this is (1,1,1,—1) in order to simplify compatibility with Julia

array conventions.

The group generators are given by

(MHv)P = nhPoy —nPol (1)
having commutation relations
[MH | MP] = MFopP — MY e 4 MYPyhe — MiPp© (2)
Group elements can be written
A(w) = ewm M 3)

Since M*" is anti-symmetric there are 6 parameters w,,,, of the 6-dimensional SO(1, 3).

It is sometimes convenient to rewrite these in the alternate basis

1 )
J = —¢e.., MI*
7 251]k (4)
Ki — MiO
which have the commutation relations
[T L] =eipd® (I K] = iKY [KG K] = —eJ" (®)
and in terms of which group elements can be written
A(8,Q) = el ek (6)
Explicitly, the generators are
00 0 O 000 O 0 00O
00 0 O 000 —1 0010
i = 00 0 1 Sy = 000 O Ty = 0-100
00-10 010 0 0 00
(7)
0100 0010 0001
1000 0000 0000
0000 Ky = 1000 Ky = 0000
0000 0000 1000
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