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HELICITY AMPLITUDES FOR MULTIPLE BREMSSTRAHLUNG
IN MASSLESS NON-ABELIAN GAUGE THEORIES*

1. Introduction

The cross section of multiple bremsstrahlung processes at high energies in abelian
(and especially in non-abelian) gauge theories are of interest for both experimenta-
lists and theoreticians, because of the development of experiments on colliders. In
these processes, as far as the electromagnetic and strong interactions are coneerned.
electrons, muons and light quarks can be considered massless. When perturbation
theory is applicable, the problem is reduced to the calculation of the amplitudes of
Feynman diagrams. The state of a massless particle can be specified by its
momentum and helicity, thus the amplitudes for the above processes depend on the
momenta and helicities of all particles involved. .
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Color Ordered Amplitudes
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BCJ Duality
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BCJ Duality
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We derive a formula which expresses any closed string tree amplitude in terms of a sum of
the products of appropriate open string tree amplitudes. This fo la is applicable to the heterotic
string as well as to the closed bosonic string and type [T superstrings. [n particular, we demonstrate
its use by showing how to write down, without any direct calculation, all four-point heterotic siring
tree amplitudes with massless external particles.
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Black Holes and Double Copy
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Black Holes and Double Copy

Kerr-Schild Solutions Amplitudes
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Taub-NUT and Double Copy
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Fic. 1. Unique retarded null
vector o# connecting an arbitary
point x to the timelike world line L.
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Back to Scattering Amplitudes
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Gauge Gravity
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Further Work

Wilson Lines
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