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ArXiv:1709.05822 [hep-ex]

ArXiv:1708.02812 [hep-ex]

● 95% CL limits on EFT parameters in quartic vertices

● Combine different channels

Combination Studies
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Effective Field Theory
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● Theory invalid beyond UV cut-off Λ, no renormalization

● Include higher (mass-) dimension operators

● For E < Λ, use first relevant order

● aTGC: dimension-6 aQGC: dimension-8

[O. Éboli et al.]
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● MG5 cards on GitLab:

process_card

run_card

● Fact. & Ren. Scales:

dynamical_scale_choice=3

● Systematic Unc. (μ
F
, μ

R
, pdf):

MG build-in “systematics”

● aQGC model from feynrules
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Signal Model (1)

http://vbscan.fisica.unimib.it/VBSCan/ancofit

http://feynrules.irmp.ucl.ac.be/wiki/AnomalousGaugeCoupling
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● Start small:

MG sample for: f
s0

, f
s1

, f
s2

look at WW – channel only

begin with constraints on f
s0

● Easy to reduce 2D to 1D:

Use “Reweight” to generate

2D grids

● Quadratically fit 1D, 2D, ...
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Signal Model (2)
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MadGraph: Reweight Grid
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● 3 5x5 grids: 

25 + (25-5) + (25-5-4) = 61 weights

● 2D Fit for each bin:

 weight on f
s0

 – f
s1

 – plane 

● Results for 1D Fit (f
s0

) :

20 GeV < m
ll
 < 100 GeV 400 GeV < m

ll

[wikipedia]



Max Neukum 21st June 2018
7

HEPdata (CMS WW paper)

● Data & Background

● Uncertainties & Efficiency
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● https://twiki.cern.ch/twiki/bin/view/CMS/ATGCRooStats

● Based on Higgs combination tool

● Setting limits on aGC parameters

● Fit the produced grids quadratically (1D, 2D, 3D)

● Data & Background from paper

● DeltaNLL & 95% CL limits

● Machinery is running

● Missing: cuts on m
ll
, efficiencies, 

systematic uncertainties, ...
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Statistics Tool (CMS internal)
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● Implement cuts, efficiencies, systematic uncertainties, ….

● Reproduce bounds given in paper

● Combine different channels: WW, ZZ, WZ (Atlas & CMS)
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Outlook

ATLAS CMS
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