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* Ultimate goal: systematically to go beyond
leading colour in an event generator.

e S0 far: soft gluons only and for the simplest
initial colour tlow = electron-positron annihilation.

Plan of this talk

1. The algorithm we use and other preliminaries
for Simon’s talk on the implementation.

2. A remarkable result concerning the loop
corrections.
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Platzer: Eur. Phys. J. C (2014) 74, arXiv: 1312.2448




A remarkable result?

The ordes vosiable
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Double emission & one-loop case

e Limit 1: Both emissions are at wide angle but one gluon is much softer than the other,
ie. (& ~ qir) > (g5 ~ qor). Specifically, we take g2 — Aga and keep the leading

term for small A.

e Limit 2: One emission (gz) collinear with p; by virtue of its small transverse mo-
mentum and the other (q;) at a wide angle, i.e. g5 > qor and g ~ qi7 > qor.
Specifically, we take g2 — (g3 ,A%q31/(2¢5 ), Aqar) and keep the leading term for
small A.

e Limit 3: One emission (g ) collinear with p; by virtue of its high energy and the other
(q2) at a wide angle, i.e. ¢ > qiT and qiT > qor ~ q3 . Specifically, we take®
q1 — (7 /A Agir/ (247 ), qur) and g2 — Aga, and keep the leading term for small .

|
2
1 ~ 2 P"’f/’

Limit-1 Limit-2 Limit-3

René Angeles-Martinez: PhD thesis

Angeles-Martinez , JRF, Seymour: JHEP 1512 (2015) 091; Physical Review Letters 116 (2016) 21 212003




Eikonal cuts
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Soft-gluon cuts

S % »oE[E
D f?ﬁ 3‘ ‘
JF 3*

e.g
G = i/””"’""ﬁ _ %/”""""ﬁ.
- Pjq1 l‘% 2 Jo l‘% |

3 2q1-q2 dl2
T

291-92 ]2 1 [Pi%2 J]2

Ge=— | Frs )

0 T Pji-q1 T

- 1T Pj-E1q1-E2
872 pi-q1q1-q2

in limit 1

3

4

/Qm-q:» ﬁ
0 17
3 291792 le
L

2
291-92 ]2 Pi-q2 J]2
/ — + / —-
[ . [
0 T Pi-q1 T

7

4

0



Note this iIs NOT the dipole ordering that has
oreviously appeared in the literature.”

This Is occurring at amplitude level.
No statement on the ordering of the real emissions.

Originally proved for imaginary part of loops and
Drell-Yan but now proved for real part too and for
general hard processes at one-loop with any number
of real emissions. ngeles Martinez, JF, Seymour, in preparation

“A new aspect of QCD coherence”

* e.g. Caron-Huot, Neill and Vaidya, Hoche and Prestel



Conclusions

 Amplitude level evolution in colour-flow basis
with systematic 1/N improvements is implemented
for electron-positron collisions.
-> see Simon’s talk

e oop integrals simplity remarkably assuming
elkonal couplings only to the initial hard partons.



