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Matching at NLO



Perturbative QCD + factorisation
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New legs from old

What is a parton shower?
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NLO matching criterion
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2Based on ongoing work with Simon Platzer.



NLO matching criterion
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Add or multiply?

Multiplication of NLO contributions by factors 1 4+ O(as) retains accuracy:
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KrkNLO* multiplicative matching

This can be realised with the algorithm used in KrkNLO?:

1. generate a LO/Born phase-space point, ME and shower:
= if an emission is generated, reweight to R
= if not, reweight to B+ V

2. matching complete; allow the shower to proceed!

3NB: there is more to KrkNLO not being discussed here...
4 S. Jadach et al. “Matching NLO QCD with parton shower in Monte Carlo scheme — the KrkNLO method". arXiv: 1503.06849

[hep-phl, Stanislaw Jadach et al. “New simpler methods of matching NLO corrections with parton shower Monte Carlo”. arXiv:

1607.00919 [hep-phl.
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This can be realised with the algorithm used in KrkNLO?:

1. generate a LO/Born phase-space point, ME and shower:

= if an emission is generated, reweight to R
= if not, reweight to B+ V

2. matching complete; allow the shower to proceed!

This is NLO accurate, but differs from other methods at higher orders.
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Validation




Seeing Sudakovs

To verify the real weight, we must unweight the Sudakov:

= numerical integration of dipole kernels considered in shower algorithm;
= over the same splitting phase-space/kinematic region used in the shower
algorithm;

= with the same scales, PDF arguments, as etc



Seeing Sudakovs

To verify the real weight, we must unweight the Sudakov:

= numerical integration of dipole kernels considered in shower algorithm;

= over the same splitting phase-space/kinematic region used in the shower

algorithm;

= with the same scales, PDF arguments, as etc
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This is non-trivial!



Does it work?

Jet p. Z mass
= T 3 = S T B B o e B T B N R
= = T I T
@ @ MCFM
s - HerwigNLO |
210 ERR KrkNLO 3
= ER E E
3 4 £ F |
z i o F i
N N t 1
= 1 =3
1073 E 07 3
1074 - - 1074
P NI ST N
B o e B s
1.4 14
13 = 13
12 = 12
o 11 = o 11
5 1 51
& 09FE B ©Z 09
08 & . 08
o7 & = 87
06 & E 06
F3i ] a—— I BT M L 9%
o 20 30 60 80 100

P1 [GeV]



Still to fix...

Azimuthal separation between leading and subleading leptons Separation between leading and subleading leptons
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..spin correlations®

5 Michael H. Seymour. “A Simple prescription for first order corrections to quark scattering and annihilation processes”. arXiv

hep-ph/9410244


https://arxiv.org/abs/hep-ph/9410244

= New processes

= virtual validation
= PDF factorisation scheme®

= automation!

6 S. Jadach et al. “Parton distribution functions in Monte Carlo factorisation scheme”. arXiv: 1606.00355 [hep-phl,
S. Jadach. “On the universality of the KRK factorization scheme”. arXiv: 2004.04239 [hep-ph]
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= New processes

= virtual validation
= PDF factorisation scheme®

= automation!

..and physics
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Thank you!
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