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Challenges at NNLO

 Finite observables are sums of infrared divergent quantities:

FiniteObservable = Z / H dp;Divergent %mphtude {pg}

boundaries

* Integration boundaries must be kept arbitrary in order to
simulate the experimental set-up realistically.



Overview

NNLO QCD
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cross-sections
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NNLO Applications

e On the factorisation of overlapping singularities (11/2010)

» Established systematic method via non-linear mapping
« Studied singularities in two loop and double real integrals

* Double real radiation for massive colored or massless color singlet systems in hadron collider
processes (Higgs, top-pair,...)

» The fully differential H to b bbar width at NNLO (10/2011)

* Real-virtual for 1 -~ 2 decays 1 = b

* Double real-radiation for 1 — 2 decays

F e

~* The Fully differential hadronic production of a Higgs boson via
> bottom quark fusion at NNLO (03/2012)

. Real -Virtual for2 - 1
» Applied method for Double real-radiation of




Outlook

*NNLO project with Stefano Frixione:

Wish to find a way to cancel singularities without the need of subtraction
— No integration of counter terms..

*For now this is just a collection of ideas:

IR Singularities cancel on the cuts of real and virtual contributions (KLN theorem)

 Loop integrals can be written as phase space integrals..
..Feynman Tree theorem?.. dual propagators?

» Four Dimensional Regularization/Renormalization (Pittau 2012) .. via the introduction of
a single (gauge-invariant) mass parameter in the propagator.. interesting, but may need
more formal understanding.

» Off-shell regularisation?
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