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Weekly meeting: 
CERN 42-R-403 7pm on Wed  (snowmass-ef-ewk-cern@cern.ch)

Project Page:
http://www.snowmass2013.org/tiki-index.php?page=Precision+Study+of+Electroweak+Interactions
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3. What accuracies can be achieved in measuring 
the parameters of W and Z 3- and 4-boson 
interactions?

4. If there is a strongly interacting Higgs sector 
with a spectrum of resonances in the TeV energy 
region, how well might the spectrum be measured, 
in particular, at a high energy hadron collider?
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Triple and Quartic Coupling

Predicted by the SM at low energy

QGC vertex
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• One of the primary tasks for the LHC

• Unitarity Violation at TeV scale without new particle

• Ultimate probe of the EWSB: to measure VV spectrum at TeV 

Vector Boson Scattering
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New Physics at TeV Scale
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• Strongly coupling at high energy?

• Many diagrams contributing to this process
• VV Scattering (TGC, QGC, Higgs) O(EW)=6

• non-VV Scattering O(EW)=6

• O(EW)=4 O(QCD)=2,  Other backgrounds
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New Physics Scale is Heavy
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Resonance Effective Theory

direct search 
Invariant mass

Precision measurement
Shape studies 

BSM, Higgs SM 
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Dim8 Operators

http://feynrules.irmp.ucl.ac.be/wiki/AnomalousGaugeCoupling

O.J.P. Eboli, et. al.
Phys.Rev.D74:073005,2006
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QGC Vertex

Each Opeator has different effects on different quartic boson vertex
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QGC Vertex

Each Opeator has different effects on different quartic boson vertex
Results shown today
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same-signed WWjj
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Jessica Metcalfe, 
Marc-Andre Pleier

same-signed dilepton
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VVjj
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Asutosh Kotwal, Shu Li

WZjj WZjj

trilepton trilepton
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VAA
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Lindsey Gray, Shih-Chieh Hsu

leptonic channel
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VVA/VVV
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http://indico.cern.ch/getFile.py/access?
contribId=24&sessionId=1&resId=0&materialId=slides&confId=245037

Jenny Holzbauer, Shih-Chieh Hsu, 
Kalanand Mishra, Mandy K. Rominsky

V to jj

Analysis Plan:
• fully leptonic channel
• WWA
• WWW/WWZ

8TeV 
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• Follow-up Euro Strategy Work

• Working on public ATLAS smearing in Delphes3 for Snowmass

• The key of  mass reconstruction comes from jet resolution (not MET)

• The figure-of-merit for aQGC study to be defined

lvqq Reconstruction
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Jason Nielson

Parton-‐level	  WW	   Using	  neutrino	  pT;	  ATLAS	  jet	  Using	  neutrino	  pT;	  no	  jet	  

• 2HDM set to 325/380GeV, just for mass resolution studies
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• Overview of Active Efforts

• Focus on 4-boson coupling and VV spectrum measurements at TeV scale

• Vector Boson Scattering /Triboson Production 

• Close ATLAS/CMS collaborations: BNL/Duke/FNAL/UCSC/UW-Seattle

• Important Schedule:

• June 10: Internal ATLAS deadline to show preliminary results
            (Using ATLAS ESG parametrization at 14TeV-only)

• June 30: Seattle All-hands Energy Frontier Snowmass Workshop
https://sharepoint.washington.edu/phys/research/snowmass2013/Pages

• July 29: Minneapolis Snowmass
http://www.snowmass2013.org/

Summary
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ToolKits to Join Us
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• Generators

• MG    version    : 5.1.5.10
• Pythia version    : 6.426 
• Delphes            : 3.0.10 
• FeynRule UFO Files:
http://feynrules.irmp.ucl.ac.be/wiki/AnomalousGaugeCoupling

• Limit Calculators

• Chris Pollard’s limit calculator 
   (Internal ATLAS only, developed for Euro Strategy)

https://svnweb.cern.ch/trac/atlasusr/browser/cpollard/UpgradePythia/trunk
https://svnweb.cern.ch/trac/atlasusr/browser/cpollard/UpgradeSelector/trunk

• Common ATLAS/CMS Higgs Statistics tools
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• 4-boson coupling (Many tasks to be done)

• The Standard Model background studies

• Semi-leptonic channels, 33TeV, 100TeV,  studies

• Higgs coupling vertex (HHVV, HHHH) (synergy to Higgs group)

• 3-boson coupling (Completely lacking of man power)

• Inclusive diboson channel

• EwkDim6 operators (C. Degrande, arXiv: 1205.4231)

• Higgs coupling vertex (HVV, HHH) (synergy to Higgs group)

• Strongly-coupled models (synergy to BSM group)

• Strongly Interacting Light Higgs (G.F. Giudice, JHEP 0706:045, 2007) 

• Welcome to contact Snowmass EWK conveners!

• Collaborations, re-interpretations of your studies, criticism, ..., etc.

• Conveners: kotwal@phy.duke.edu, dow@ubpheno.physics.buffalo.edu, 
schmittm@lotus.phys.northwestern.edu

Opportunities
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