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An exciting 10 days...
16 "official" discussions in the Wiki
52 participants (according to the Wiki)

Our first brainstorming session
(Thursday, June 15)
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Higgs & EFT

125 GeV 
Higgs boson

Additional 
Higgs bosons

Three main topics
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UFO models for exotic production modes of the Higgs 

Contact people:

Benjamin Fuks 
and Fabio Maltoni



7

Additional 
Higgs bosons

                                            Aim:
     Broadening the search program for additional scalars/Higgs bosons (ϕ) 

M
ϕ
> 125GeV                          M

ϕ
< 125GeV
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 (125 GeV) Higgs exotic decays, h→NP (SM)
- Signatures involving MET do not have a good coverage

Case study: h→Za, a→invisible

- Signatures involving photons

- Signatures involving LLPs in the Higgs decay (LHCb seminar by M.Borsato)
       

Contact people:
Stefania Gori,
Ken Mimasu,
Jose-Miguel No,
...

 Flavor violating heavy Higgs decays

 (Light) pseudoscalar mixing with the SM mesons 
 & impact on the di-muon spectrum

Additional discussions on

...
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Higgs & EFT
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1)
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1)
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Template XS vs EFT
Francesco Riva, Ken Mimasu, Fabio Maltoni, Benjamin Fuks, Kristin Lohwasser, Jorge de Blas, Pasquale 
Musella, Alexandra Carvalho, Caterina Vernieri, Benjamin Freund

Motivation:
Simplified template cross sections (STXS) are differential signal strength with pre-
defined binning.
They being adopted as standard REPresentation for LHC Higgs data. binning leads to 
loss of information when the information is reused to constrain BSM effects.

Goal:
study the constraining power on EFT Wilson coefficients from Higgs data through 
STXS AnD quantify potential losses.

method:
Compare the sensitivity of performing a fit to the Wilson coefficients of interest 
via the STXS with a direct fit from LHC data and quantify any loss of information 
incurred.

2)
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Workflow

Event 
generation

Object smearing,
pre-selection.

Ntuples with 
events properties 

computation

Madgraph Madanalysis
- apply smearing at jet level
- output csv file

Multi-class
Classifier
TraininG

training
sample

Test
sample

Shape analysis in STXS 
observable/bins

Shape analysis in
Classifier score

Scikit-learn
- grad-boost 
   Decision trees

RooFit
- shape interpolation
- LLR construction
- Cls calculation

Sensitivity
comparison

2)
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3)
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3)



20

Additionally...
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Motivation: Fiducial cross section measurements and STXS in Higgs physics are 
being developed and will provide non-maximally sensitive  input to global SMEFT fits.  
Direct experimental top-down SMEFT interpretations of LHC SM measurements in 
Higgs and top physics have not yet taken off, due mostly to a difficulty of handling the 
richness of possible theoretical approaches together with many technical 
complications. 

Aim: Stimulate the implementation and development of SMEFT measurements 
at the LHC by devising a multi-staged approach. 

Proposal (for stage 1): Provide the strongest (even MVA based) constrains from 
(one or more) processes/observables on one operator at the time. 

Some advantages:  0) A necessary step before achieving a global fit, 1) way easier 
and feasible now, 2) (less than) linear scaling with the number of operators, 3) basis 
agnostic, 4) provides reference information to fits based on model independent 
approach (fiducial or simplified XS), 5) educational purposes, 6) clear benchmarking of 
sensitivities between different analyses and experiments, 7) interference vs squared 
and validity studies easy, 8)  it can be automatised on the analysis level.

Project: Provide comprehensive list of operators (with simple normalisation) and a 
minimal list of recommendations (sanity checks, int vs square treatments, perturbative 
orders, EFT validity,…) and work out a few examples in Higgs, top and EW physics. 

LH SMEFT roadmap: step 1 Fabio
Maltoni
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Thanks for all the present and future contributions!
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