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Motivation

Whats wrong with using Feynman Diagrams?

For tree level and low multiplicity - nothing!

But even then not the most efficient representation
e.g. 4 gluon amplitude
Parke-Taylor Feynman Rules
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)(
ησρ(p3 − p4)β − 2ηρβp4σ + 2ηβσp3ρ

)
+ . . .

For more particles number of terms and complexity increases
very quickly (n!)

For loops we have to do an integral over the remaining loop
momenta

Why is it so bad?
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integrals

=
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Triangle Coefficients

Get Function of t for the product of the amplitudes

Form is

C3(t) = A1A2A3|l=l(t)

= c−3t
−3 + c−2t

−2 + c−1t
−1 + c0 + c1t + c2t

2 + c3t
3

Triangle coefficient is c0

Extract using either contour integration or discrete Fourier
projection

c0 =
1

2πi

∮
dt

t
C3(t) =

1

2p + 1

p∑
j=−p

C3(t0e
2πij/(2p+1))
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Triangle Coefficients

Box Substraction for Triangle Coefficients

Most triangles have extra poles in t due to contributions from
boxes

For example
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Rational Parts

Is that all?

Is that everything?

Sadly not - In 4D some terms don’t have any cuts and so
aren’t accessible.

Work in more than 4 dimensions?

Hard.
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Can show that tree amplitudes depend on the phase of the
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