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UK Phenomenology

Approximately 48 academics in 12 institutions applying for consolidate
grants (about 1/4 of total) + 15 academics at IPPP

Outside IPPP no enormous groups, but smaller groups have grown in
the past 2-3 years. Including consortia, no phenomenology groups now
with fewer than 3 members.

(Staff numbers rough as some only partially “phenomenology”, and
constant turn-over of people.)

Specific collaboration between

Southampton, RHUL, Sussex, RAL and QMUL in NEXT Institute
Kings, UCL, Imperial and CERN on ERC TERAUNIVERSE grant,
Lancaster, Manchester and RHUL and Sussex in consolidated grant
consortia.

Research in the UK undoubtedly world-class, with about 1/3 of RA
awards made to phenomenology scientific areas in latest round.
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Research spread over a very wide range of areas. Main current
emphasis on LHC physics and precision and searches here, but
significant effort focused elsewhere.

About 50% working on precision Standard Model, i.e. QCD, PDFs,
Generators, higher order calculations, Jets, ....

Significant number on BSM Physics at colliders (lots of SUSY)
constrains, searches, model building, dark matter, impact on cosmology
...

Small, but highly visible number on neutrino physics.

Recent increase in Flavour physics.

Where both the last two involve both SM and BSM elements.
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Major contributions to large scale collaborative efforts

General-purpose event generators for LHC physics**
The PDF4LHC Working Group Interim Report and Recommendations
The SM and NLO Multileg Working Group
HERA and the LHC workshop series on the implications of HERA for
LHC physics
The Tools and Monte Carlo working group Summary Report
Jet Substructure at the Tevatron and LHC: New results, new tools, new
benchmarks
A Large Hadron Electron Collider at CERN: Report on the Physics and
Design Concepts for Machine and Detector

Handbook of LHC Higgs Cross Sections: 1, 2 and 3.

Boosted objects: A Probe of beyond the Standard Model physics
Simplified Models for LHC New Physics Searches (LHC New Physics
Working Group)
Benchmark Models, Planes, Lines and Points for Future SUSY
Searches at the LHC
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Physics at a future Neutrino Factory and super-beam facility
Light Sterile Neutrinos: A White Paper
International Design Study for the Neutrino Factory, Interim Design
Report

Flavor Physics in the Quark Sector
Implications of LHCb measurements and future prospects
SuperB Progress Reports – Physics

The International Large Detector: Letter of Intent

Gluons and the quark sea at high energies: Distributions, polarization,
tomography

Design concepts for the Cherenkov Telescope Array CTA: An advanced
facility for ground-based high-energy gamma-ray astronomy
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Collider Physics - very largely LHC
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Nevertheless a huge success with predictions so far
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PDFs

MSTW (MMHT?) based
at UCL and IPPP.

NNPDF now 50% based
in UK (Edinburgh, Oxford,
Cambridge).

Also HERAPDF has strong
UK involvement.
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Jet Physics

UK leading contributor in
developments in using
details of jet physics to
improve precision and
search for new physics.
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Higher order Corrections.

Real area of UK strength.

IUPAP young scientist prize
winner on theoretical high
energy physics at ICHEP
2014 – Duhr - IPPP.

Important results in high multiplicity

final states
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NNLO Calculations

Major contribution towards completion of vital NNLO jet cross sections.

NNLO tt̄ cross section one of the most important results of the past
couple of years.

STFC RAL – July 2014 10



Precision Physics

Progress on NNNLO Higgs production cross section, and estimates
using known results.

Contribution to real precision for g − 2 calculation.
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Monte Carlo Issues

Long UK involvement in
standard HERWIG and Sherpa
generators.

Also at forefront of NLO
matrix element generators,
and now recent development
of merged generators and
NNLO accuracy.
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Higgs Phenomenology

Many contributions to precision
physics for Standard Model
Higgs and implications
for BSM physics.
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BSM/SUSY
Central to testing and devising searches for BSM particularly SUSY,
and constructing models.
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BSM

Also in investigating novel non-SUSY approaches, e.g. Higgs portal, 4
generations, Higgs triplet models
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Flavour Physics

Work in flavour physics both
precise predictions using the
standard model.

And in modelling and constraining
BSM physics.
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Neutrino Physics

Very strong interaction with
experimental community.

planning and exploitation of
decay experiments and neutrino
factory.
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Dark Matter

Work on both constraints
on dark matter from
astrophysical cross section
uncertainties.

Also the relation to
parameters in SUSY
models taking into account
Higgs constraints.
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IPPP connections

Large degree of collaboration with other phenomenology groups in the
UK, and the experimental community.

Recently underwent mid-term review successfully.

Have established a Phenomenology Network

Senior Experimental Fellowships – to support participation of UK
experimentalists in the IPPP UK Phenomenology Network.

IPPP Associateships – to enhance interactions and enable new
collaborations between the Associate, the Associates Institution and
the IPPP. Change in focus from previous Associateships and fewer in
number.

Annual Research Focus Programme – topical IPPP Research
Programme for 2014 is dedicated to New Physics/Beyond the Standard
Model phenomenology and searches at the LHC.

As well as continuing with generally more than 15 Workshops each year.
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Summary

UK phenomenology is undoubtedly world leading in a number of subject
areas and of at least internationally competitive standard across the full
range of particle physics. Very good interaction with global experimental
community.

There has been a significant growth in staff numbers (using number of
40 + IPPP from Khoze of 2012) - expansion of some smaller groups, but
no commensurate increase in funding. PDRA numbers are very similar.

The UK phenomenology community is very well placed to contribute to
the planning and exploitation of future high energy/luminosity colliders
and smaller scale precision experiments across the board, provided
sufficient time and resources can be contributed.
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Back-up
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