
for the full color and helicity summed squared matrix elements for (basically) all 2 → 4

(sub-)processes included in the Les Houches wish list [1], are presented.

2. One-Loop amplitudes

For a one-loop n−particle amplitude, a set of d-dimensional denominators

D̄i(q̄) = (q̄ + pi)
2 − m2

i , i = 0, 1, . . . , n − 1 (2.1)

can generally be identified such that the amplitude can be represented in the form

A =
∑

I⊂{0,1,...,n−1}

∫

µ4−dddq̄

(2π)d
N̄I(q̄)

∏

i∈I D̄i(q̄)
, (2.2)

where q̄ is the loop momentum in d dimensions and N̄I(q̄) is the numerator calculated also

in d dimensions.

It is a well known fact that when d → 4 limit is taken, the amplitude can be cast into

the the form

A =
∑

i

di Boxi +
∑

i

ci Trianglei +
∑

i

bi Bubblei +
∑

i

ai Tadpolei + R , (2.3)

where Box, Triangle, Bubble and Tadpole refer to the well known scalar one-loop functions

and R = R1 + R2 is the so-called rational term.

The reduction of eq. (2.2) to eq. (2.3) is the first ingredient of any approach aiming in

the calculation of virtual corrections. In the following we will follow the so called reduction

at the integrand level, developed by Ossola, Papadopoulos and Pittau [47]. The main idea

is that any numerator function can be written as

N(q) =
m−1
∑

i0<i1<i2<i3

[

d(i0i1i2i3) + d̃(q; i0i1i2i3)
]

m−1
∏

i$=i0,i1,i2,i3

Di

+
m−1
∑

i0<i1<i2

[c(i0i1i2) + c̃(q; i0i1i2)]
m−1
∏

i$=i0,i1,i2

Di

+
m−1
∑

i0<i1

[

b(i0i1) + b̃(q; i0i1)
]

m−1
∏

i$=i0,i1

Di

+
m−1
∑

i0

[a(i0) + ã(q; i0)]
m−1
∏

i$=i0

Di

+ P̃ (q)
m−1
∏

i

Di . (2.4)

where now N(q) and Di are the four-dimensional versions of N̄(q̄) and D̄i(q̄). The coeffi-

cients d, c, b and a appearing in eq. (2.4) are independent of the loop momentum and the
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