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Wilson line
correlators

3) Integrate!
Write P.V. = Full - Im

{ Real-Virt cancellations

Resummation

Theory

{ Interquark potential

Facorization breaking [1,2]

Unitarity formalism

Prescription demonstrated on various examples [7]

Wilson line

Eikonal vertex
Gluon "feels"
direction of Wilson line, but not its energy or spin

Describes highly energetic particle (q, e-, ...)
Cut gluon propagator

Fixing the relative locations of the
endpoints in position space
(marked by BLACK DOTS)

Prescription for obtaining the imaginary part [6]

Interquark potential
Vanishes when the
partons are not
causally connected.

QED
N=4 SYM [3]
QCD [4]≈

√

√

Applies to...

Gluon is fixed on shell
=> integral trivial

Imaginary part directly!
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Analogous to unitarity cuts of
ordinary Feynman diagrams
in momentum space [5]

soft singularities
QCD amplitudes

Imaginary part
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a) Two-loop cusp diagram contour integral

b) Three-loop cusp diagram

c) Two-loop web
Im part at subleading order in ε,
due to cancellation of divergences

d) Three-gluon vertex diagram

Im with

P.V. integral

{

equal cuts triple cut

pure QCD vertex

Works for all external kinematics:

numerically verified

Avoids proliferation of
complicated phase-space integrals, such as

1) Extract leading divergence in 1/ε
from overall distance scale

2) Cut residue of leading divergence (at ε = 0)
Put odd number of gluons on shell

and remaining gluons off shell (P.V. integral)

Result in terms of MPL's (exploit Hopf algebra to perform the

integrations along the Wilson lines)

Posi tion space cuts for Wi lson l ine correlators
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