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Common thread of the groups’ activities:

ACCURATE DESCRIPTION OF LHC DYNAMICS,
AND IMPLICATIONS FOR THE

INTERPRETATION OF THE LHC DATA

This covers fundamental theoretical progress at the QFT level, as
well as the development of tools for the modeling of LHC
processes, and for the description of backgrounds to BSM

phenomena, the accurate determination of SM parameters (e.g.

Mw or Mwp), the optimal extraction of signatures, etc.etc.etc.



Dynamical aspects of LHC physics are
relevant to both SM and BSM phenomena,
and rest on 3 pillars

DESCRIPTION OF THE PROTON STRUCTURE IN TERMS OF
QUARKS AND GLUONS, AT ALL Q2 SCALES

DESCRIPTION OF THE HARD SCATTERING
PRODUCTION (AND DECAY) PROCESSES, VIA
PERTURBATIVE EXPANSION

DESCRIPTION OF THE EVOLUTION TOWARDS A
PHYSICAL, OBSERVABLE STATE, OF THE PARTONS
PRODUCED IN THE HARD SCATTERING

ALL THESE TOPICS ARE COVERED IN DEPTH BY THE
ACTIVITIES OF OUR GROUP



RECENT PROGRESS AND CHALLENGES
DESCRIPTION OF THE PROTON STRUCTURE IN TERMS OF QUARKS AND GLUONS, AT ALL Q% SCALES

* |[nclusion of LHC data into the PDF fits

* Incorporate effects of shower evolution in the
modeling of processes used for PDF fits

* Coherent NNLO extraction of PDF parameterizations

* Need to account for effects of QED evolution (needed
precision implies we can no longer neglect the
presence of photons inside the proton)



RECENT PROGRESS AND CHALLENGES
DESCRIPTION OF THE HARD SCATTERING ....

* NLO done and automatized for almost everything of
current interest

* NLO for procs which are |-loop already at LO

* NLO in EW and BSM

* NNLO for many H procs, gauge boson pairs, ttbar
* NNLO to be completed for inclusive jets

* Further progress required to complete NNLO for
many important processes (e.g. ttH), and to automatize

* NNNLO approaching for inclusive H production

e ....how far can one go ! practical issues, and of
principle ....



RECENT PROGRESS AND CHALLENGES
DESCRIPTION OF THE EVOLUTION TOWARDS PHYSICAL FINAL STATES (HADRONIZATION, ETC ...)

* NLO+parton shower evolving towards NNLO+parton
shower

* Shower description limited still to (N)LL accuracy

* Great improvement in modeling of non-PT effects, due
to feedback from LHC data

* Incontrovertible evidence that multiparton scattering
processes are necessary to model| pp collisions

* Implications for cosmic ray physics, interpretation of
highest-energy data



Group activities

* Collider Cross Talk (Thursday at | lam)
* Friday QCD lunch (convene at 12:45)

* Friday seminar



Other activities of relevance to LHC physics
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Other activities of relevance to collider physics

e Future Circular Colliders:
® cTe"
°*PP
o eP

* heavy ions

Activities documented on
http://indico.cern.ch/category/5258/

Join mailing list for announcements:
http://cern.ch/simba3/SelfSubscription.aspx?
groupName=fcc-experiments-hadron
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FCC-hh BSM group, workplan discussion,
http://indico.cern.ch/event/345676/

November 24:
FCC-hh Higgs and EVWSB group, workplan discussion,
http://indico.cern.ch/event/348468/



