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Big Picture:

For the next decade the focus of particle physics phenomenology will be
on the LHC. The LHC will be both very exciting and very challenging -

Aaddressing a wealth of essential scientific questions
Awith new (not understood) detectors

Aoperating at high energy and high luminosity

Amost of the data will be about hadrons (jets).

NOTE: The recent HEPAP Subpanel Report says i

progress will come only from the coordinated efforts of large
numbers of theorists and experimentalists

We are working to maintain the necessary collaborative environment in
the NW. We have an outstanding history of such collaboration at the

UW.
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A UW Phenomenology Assets
A Why jets?
A Review of Jets i cone & recombination (KT) algorithms

A Recent progress in understanding jets & substructure,
especially masses

Y Goal: using jets and their substructure to look for
Beyond the Standard Model physics

S. D. Ellis - DoE Site Visit 2008



I—I-+J—I
!

s Local Assets

Theory/Pheno Faculty: Steve Ellis, Ann Nelson

Theory/Pheno Graduate Students: Jon Walsh (2007-08 LHC Fellow),
Chris Vermilion

Other (the environment matters):

BSM: A. Nelson, D. Kaplan (INT)
String Theory: A. Karch
AdS/CFT 1 QCD L. Yaffe, D. Son (INT), A. Karch

Collider QCD: W.-K. Tung (Affiliate Faculty) i pdf & heavy flavor
expert

Experiment: DO, ATLAS T T. Burnett, A. Goussiou, H. Lubatti, J.
Rothberg, G. Watts (+ 3 PDs & 8 students) and we meet on a
regular basis
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s A NotsoLocal Assets :

Northwest Center for Terascale Physics:

Joint with the University of Oregon
Pls - A. Nelson, A. Goussiou, D. Soper and E. Torrence

Theorists: N. Deshpande, S. Hsu, G. Kribs, D. Soper

Experimentalists: J. Brau, R. Frey, D. Strom, E. Torrence

The opportunities for synergy and collaboration are enormous,
sharing ideas, people and resources.

Physical proximity will add in the organization of useful,
productive and sometimes transformative LHC conferences.
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“ Even more long distance Assets :

CDF, ATLAS T J. Huston (working with Ellis on jets)

ATLAS, CMS, LHCDb i Ellis has just written review/preview
paper NnJetHaidnr othadbodn i si ons o wit
Hatakeyama, P. Loch for Prog. Part. Nucl. Phys. 60 (2008)
484 (0712.2447)

West Coast LHC Theory Network i participating

Matt Strassler, now at Rutgers, has continued to collaborate
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ey Why JETS?
= Essentially all LHC events involve an important hadronic component,
only Z 6 m mavoids this constraint

The primary tool for hadronic analysis is the study of jets,
to map long distance degrees of freedom (i.e., detected) onto
short distance dof (in the Lagrangian)

Jets used at the Tevatron to test the SM, will be used at the LHC to test
for non-SM-ness

UW has a long history of expertise with jets:
S. Ellis T founding father of jet physics (also D. Soper)
A. Karch & L. Yaffe i leaders in AdS/CFT jet studies
A. Goussiou T expert in tagging tau jets
G. Watts i expert in tagging b-quark jets
H. Lubatti T expert in Hidden Valley to jets

UWgoalil earn to-QCDbgp fJredms t o sear ch
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a?*-;c%%' Jet Physics: The Basis of QCD Collider
Phenomenology

Long distance physics = complicated (all orders showering of
colored objects, nonperturbative hadronization =

organization into color  singlets ) \
Measure this in the detector W
pdf
Short distance physics = simple 2, Z " Fragmentation
(perturbative) - fet

Connect this to the long
distance T jet substructure

Correlated by Underlying Event — \E %?

(UE) color correlations \

Stuck with this, small? _ _
More long distance physics,

but measured in pdfs
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L’ri;' Since large momentum transfer is rare (small running

~ coupling) and physics is dominated by collinear (or soft)
emissions (gauge theory), spreading is limited

in QCD Y Jet Structure. Clear in data!

simulated
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