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POs in Associated Higgs Production

Parametrisation of Associated Production (AP) processes with POs:
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Purposes
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Such analytical decomposition is well motivated at threshold.
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Such analytical decomposition is well motivated at threshold.

e QCD (& QED) gives distortions due to IR physics (Greljo)

e.g.

e At high energy = kinematic deformation due to EW sector
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Assumptions and approximations

Frame of the computation:

e Kinematic region: » on-shell external momenta

» S~T ~U~E*> M,

e Retaining only double-logarithmic (DL) corrections (Sudakov
double logarithms):

S T U
2 2 2
lOg <W> , log (W) , lOg (W)

e Cffective expansion parameter: v/F < 1

Neglecting terms order O (v*/E?)

S S
Pz(¢*)  Pw(¢?) Pa(q¢?)

L) drawback: (
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Brief outline of
the computation



computation of DL contributions

Computation performed in a diagrammatic fashion:

|. Determination of Feynman diagrams giving DL contributions

Il. Derivation of a master formula for those Feynman diagrams

Ill. Careful computation of all contributions
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computation of DL contributions

Tree-level
Process:

I. Which 1-loop diagrams give DLS?  pozzorini, hep-phio201077

Feynman gauge computation:
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computation of DL contributions

Tree-level
Process:

I. Which 1-loop diagrams give DLS?  pozzorini, hep-phio201077

Feynman gauge computation:

1. Topologies = particle exchange between external legs

e.g.

2. Loop momentum = soft and collinear exchanged particle

3. v/E expansion

= exchanged particle: vector boson
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computation of DL contributions

All possible topologies giving rise to DL mass singularities:
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computation of DL contributions

Il. Master formula for DL contributions
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POs and loop computations

use of PO parametrisation into a loop computation?

—yy

P R is it consistent?
ANy
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POs and loop computations

use of PO parametrisation into a loop computation?

.o

Py R is it consistent?
9

on-shell VH soft

loop + soft gr production 8 re-scattering
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POs and loop computations

use of PO parametrisation into a loop computation?

oo

Py R is it consistent?
_A\Y

@-0 = X
000 + soft au N on-shell VH y soft
P q production re-scattering
a PO master formula
/T parametrisation for DLs
S e
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Results
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Future perspectives

e Montecarlo simulations of the impact of such DL EW
corrections

¢ |nclusion of these corrections into the PO tool

e Extension of the computation to other interesting processes
(e.g. vector boson fusion)
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Conclusions

e NLO EW corrections can be sizeable when far from threshold

e Computation of relevant loop EW correction (i.e. DLs) can be
consistently performed within the PO framework

e Those corrections introduce a mixing between POs, but a
very contained and reasonable one

e Study of EW corrections will be pushed further and could be
also extended to other processes
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