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IMAGINARY PART AT ONE-LOOP
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Wilson Line
Describes highly energetic particle (g, €7 ..)
fm — C(ga 6) coth V=
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Gluon "feels”
direction of Wilson Lline, but not its energy or spin
METHOD
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Prescription for obtaining the imaginary part [6]

1) Extract leading divergence in 1/¢

fryom overall distance scale
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2) Cul residue of leading diverqgence (ot € = ©)

Pk

Put odd number of gluons on shell —Pp  §((zv; — (1 — 2)v))?)
and remaining gluons off shell (PV. inteqral)

3) Integrate!
Wrike PV, = Full - Im = —>—— > > 1]
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Resulk tn terms of MPL's (exploit Hopt algebra to perform the

inteqrations along the Wilson Llines)
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Analogous to unitarity cuts of
ordcnarv Feyman diagrams
i momentum space [§]

Cut gluon propagator
Fixing the relative locations of the

andpom&s LA pos&mm space
(mariked bv BLACK DOTS)

Gluon is fixed on shell
= integral Erivial

Imaginary part directly

RESuULTS

-
Prescription demonstrated on various examples [7]

a) Two-loop cusp diagram ,, contour integral

by Threemwop cusp diagram

aqu&i. cuks

Avoids proliferation of
complicated phase-space integrals, such as

c) Two-loop web
Im part ot subleading order in ¢,

| } due to cancellation of diverqgences

Works for all external kinematics:

v1-v2 S0, v2-v3 0, or

v1-v2 S0, va2rvg 2 0

d) Three-qluon vertex diagram pure QCD verkex

L LKL

nu,memcauv verified

UNIVERSITY OF AMSTERDAM
X

contact: robbert.rietkerk@nikhef.nl






