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•  More than 1400 scientists, students, educators and members of 
industry from around the world 

•  600 parallel presentations, 500 posters and 36 plenary talks  
•  Great conference, nice talks, many new results… 
•  I will summarize only ATLAS (65 new results) and CMS (more 

than 70 new results) 



•  More than 1400 scientists, students, educators and members of 
industry from around the world 

•  600 parallel presentations, 500 posters and 36 plenary talks  
•  Great conference, nice talks, many new results… 
•  I will summarize only ATLAS (65 new results) and CMS (more 

than 70 new results) 

1.  Measuring the Standard Model 
2.  Rediscovering the Higgs 
3.  Exploring the unknown 



Data Samples 
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•  Spectacular performance of the LHC during 2016 
•  Data quality in 2016 : >90% of data collected usable for 

analysis 
•  Large pile-up : Average number of vertices > 20  

 àMany Challenges  
–  Detectors (occupancies, ...) 
–  Trigger (thresholds, rates) 

–  Readout (bandwidth) 
–  Offline (Tier-0, Grid) 
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Trigger and Performance 
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electron energy scale to ~ 0.1-0.2%  

Single muon trigger 
24 GeV pT threshold 





Standard Model Measurements 

•  Many measurements from Run-1 and Run-2 

•  With very prompt and excellent Luminosity measurement of 2.7% (CMS) and    
2.9%(ATLAS) 

•  Important steps forward in physics modelling in the last years: 
–  NLO event generators – now standard 
–  (N)NNLO calculations increasingly available 

•  These help face the challenge of the precision of the LHC data 
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Run1: precision, differential, rare processes 





Top pair cross section overview 

CMS ttbar cross section measured at 4 different energies 



Top properties, recent results 
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Rediscovering the Higgs 
•  Legacy run-1 results  
•  Run-2: 13 TeV , many results with > 13 fb-1  

•  SM h(125) clearly rediscovered  
•  several searches already surpassed run-1 sensitivity  

	
  



Higgs Boson Production at 125 GeV 



Higgs Profile in Run 1 
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Gluon fusion 
measurements, 
starting to approach 
SM theory 
uncertainties: 15% 

Mild excess in 
ttH and ZH 
Production modes 
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Higgsàγγ
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Higgsàγγ 
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Higgsàγγ 
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HàZZ*à4leptons 
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HàZZ*à4leptons 



Combination Hàγγ and HàZZ*à4leptons 
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Clear re-discovery of the SM Higgs boson  



Towards Discovery - ttH 

Samira Hassani 24 



Samira Hassani 25 

Towards Discovery - ttH 



VHàbb 
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Hàµµ rare decays  
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Exploring the unknown 

Samira Hassani 28 

arXiv:1311.0299v1 

The outstanding goal for the ICHEP conference was to be ready and not 
miss any potential discovery with this dataset. 



Exploring the unknown 

Samira Hassani 29 

•  No significant excess was found, nor previous modest excesses confirmed. 

•  A few ATLAS non significant but noticeable excesses to follow up: 

–  Stops 1L: In (4J, 1b, high MET) 3.3σ (No excess in CMS) 

–  V(W)H(Full hadronic boosted) 3.5σ (2.5σ global) at 3TeV (No CMS result) 

–  Paired dijet local 2.6σ (2.1σ global) at 870GeV (No CMS result) 

–  Four leptons high mass 2.9σ (1.9σ global) at 705GeV (No excess in CMS) 

–  ttH ML in SS‐0τ and SS‐1τ not significant but excesses at Run1 in ATLAS and CMS 

•  From CMS: γjet high mass 3.7σ (2.8σ global) at ~2 TeV (not seen in ATLAS with 
similar luminosity) 

•  However not all results on previous excesses have been released ! 



Heavy Resonances 

Samira Hassani 30 



Search for di-photon resonances 



Heavy HiggsàZZà4l 
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Heavy HiggsàZZà4l 
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Highest mass di-jet event: 7.7 TeV 



Di-jets Resonance Searches 
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Search for di-lepton resonances 
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VV/Vh/hh Resonance 



Revisit diboson excesses in Run1 
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Resonance Search Summary 
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Collider Dark Matter Signature - Mono-X 



Dark Matter exclusion limit 
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Summary 

  13 fb-1@13TeV not so lucky for ATLAS and CMS! 
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Backup 
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Diboson cross section summary 



Higgs Boson Decays at 125 GeV 
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ttH(àbb) 
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ttH(àbb) 
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ttH(multileptons) 
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ttH(multileptons) 



VBF Hàbb 
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