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NNLO theory and phenomenology

My goal: precise and realistic predictions for collider pheno

i.e.:; higher order predictions for

e arbitrary processes (non trivial color flow, final state jets...)
e arbitrary observables

e fiducial cuts on final state particles

The main challenges

e interplay of soft/collinear and hard physics
-> subtraction schemes, efficient computational frameworks...
e two loop amplitudes

-> two-loop integrals, symbols, Goncharov and beyond
-> integrand reduction

* one loop in soft/collinear regions




Example: Higgs and Jets

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

T T

Higgs plus Jet@NNLO
o fully differential
e Higgs decays fully accounted for

== ¢ can directly compare against data
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Higgs with a jet-veto@N->LO

e combine with the N3LO total

cross section (Claude and
Bernhard)

e combine with NNLL small jet-R

resummation (Frédéric, Gavin

and Giulia)

NSLO+NNLL+LLg v. NNLO+NNLL jet veto cross section
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Example: t-channel Single Top@NNLO
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-_ N T For the future
| e Higgs -> pheno studies
® top -> merge production and
3 T decay, pheno
T * better techniques (new physics

cos b,

insight), new processes...



do/dmy [fb/10 GeV]

Precise di-boson predictions: gg->41

From scattering amplitudes...

o0 e Differential equations,
BaNiL '

canonical form
: e Long alphabets (symbol, co-
j ’1 \¢ products...)
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By e One loop: semi analytical 4d
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Precise di-boson predictions: gg->41

Future plans:

e go->WW, fiducial measurements, jet veto
e thorough phenomenological studies

go->VV and the Higgs
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e Reliable predictions for
off-shell tail (coupling
and width constraints...)
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