
Useful SCET Definitions

1 Light-Cone Coordinates

Starting with light cone basis vectors n and n̄ which satisfy the properties

n2 = 0, n̄2 = 0, n · n̄ = 2 , (1.1)

it is simple to represent standard 4-vectors in the light-cone basis

pµ =
nµ

2
n̄ · p+

n̄µ

2
n · p+ pµ⊥ (1.2)

where the ⊥ components are orthogonal to both n and n̄. It is customary to represent a momentum in
these coordinates by

pµ = (p+, p−, ~p⊥) (1.3)

where the last entry is two-dimensional, and the minkowski p2⊥ is the negative of the euclidean ~p 2
⊥ (ie. in

our notation p2⊥ = −~p 2
⊥). Here we have also defined

p+ = p+ ≡ n · p , p− = p− ≡ n̄ · p. (1.4)

As indicated the upper or lower ± indices mean the same thing.

Using the standard (+−−−) metric, the four-momentum squared is

p2 = p+p− + p2⊥ = p+p− − ~p 2
⊥ . (1.5)

We can also decompose the metric in this basis

gµν =
nµn̄ν

2
+
n̄µnν

2
+ gµν⊥ . (1.6)

Finally we can define an antisymmetric tensor in the ⊥ space by εµν⊥ = εµναβn̄αnβ/2.

When we look at scenarios with more that one relevant direction, we set up multiple sets of light cone
coordinates. For example, in the case where we think of two jets in a final state, we will have n1 (with
corresponding n̄1) and n2 (with corresponding n̄2), which each define light cone coordinates. This can be
generalized to any number of lightlike directions.
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