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The Completion of the Standard Model 

• We have managed to consolidate the SM 
 Detailed studies at the LHC ( 𝑠=7, 8 TeV) 

 

•  Complements & completes a decades-long 

programme of work 

 

•  It works beautifully! 
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The Consolidation of the Standard Model 
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The Great Paradox 



“I know nothing except the fact of my ignorance” 
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Is that all there is? 



The LHC Programme 



9 

LHC: Run 2 and beyond 
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LHC: Run 2 at 𝑠 = 13 TeV 

Two axes of work: 

• Measurement of the Higgs properties (*) 
 (Precise determination of) Couplings 

 Spin/CP: CP-odd component? CP violation? 

 Width: window into invisible matter 

 

 Huge momentum and detailed work plan 

 

•  Exotic (and SUSY) Searches 
 Exploit the increase in collision energy 
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(*) See talks by Klaus Moenig and Kathryn Grimm 



Why Higgs Physics? 
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Measurement of Higgs properties 

One way of looking for New Physics is via  

the measurement of Higgs couplings and their 

comparison to the SM predictions 
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Measurement of Higgs properties 

Measuring the Higgs decay rate to  

different final states is a stringent test of 

the EWK breaking mechanism & SM 
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P.P. Giardino et al: arXiv:1303.3570 

“Nearly impossible to reproduce by accident”• 

    Guido Altarelli 



Why Searches? 



“You can run but you cannot hide” 

Parton Luminosity Ratio: LHC13/LHC8 
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The (Real) Future 
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Future Colliders 

Why is the LHC not going to be the last collider 

 

• Incentive for higher collision energies 

• Incentive for high precision measurements 
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Future Colliders 

Why is the LHC not going to be the last collider 
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FCC kick-off meeting 

Planning for 2035: Three hundred people 

discussing Future Circular Colliders 
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Is Higgs the answer? 

(On the measurement of Higgs properties and couplings) 

Important & nice to see progress, but “this question carries 

a similar potential for surprise as a football game between 

Brazil and Tonga”  

 
http://resonaances.blogspot.jp/2012/10/higgs-new-deal.html 
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Why higher energies? 

Nima Arkani-Hamed: 

“It’s not 1995…. 

‘Discover SUSY at LHC, precision study @500 GeV with 

ILC’ ” 

 
“LHC is not going to be a gluino factory, no matter what” 

 
“Dark Matter candidates: most theories place their mass at 

TeV, not couple-of-hundred GeV. LHC cannot be a DM 

factory” 
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Future Collider Projects 

Any future collider project must satisfy certain 

criteria 

• Physics case 

• Project plan:  

 Technical feasibility 

 Financial cost 

• Business plan: technology spinoffs, jobs 

• Political support 
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Future Collider Options 

• ILC (CLIC): Japan (*) 

• FCC: Europe  → the focus of the next few slides 

• CEPC-SppC: China 
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(*) See talk by Brian Foster 
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Political Support 
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Rolf Heuer, DG CERN, FCC kickoff meeting 

 “High Priority”: 2nd item on priority list for 

European Strategy for Particle Physics 

 Second only to LHC running 
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Political Support 
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Rolf Heuer, DG CERN, FCC kickoff meeting 
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Political Support 
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Rolf Heuer, DG CERN, FCC kickoff meeting 



Future Circular Colliders 
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Future Circular Colliders 

• 80- or 100-km channel in Geneva region 

• Tunnel can host  

 100-TeV pp machine (FCC-hh or VHE-LHC) 

 Precision 𝑒+𝑒− machine (FCC-ee or TLEP) 
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TLEP: a Physics Study 

arXiv: 1308.6176 
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TLEP: a Physics Study 

arXiv: 1308.6176 
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(More on the) Physics Case 
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Fabiola Gianotti, FCC kickoff meeting 
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(More on the) Physics Case 
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arXiv: 1309.1688 

Experimental discovery reach for 𝑍′ 
• ~2 TeV ( 𝑠=8 TeV) 

• ~5 TeV ( 𝑠=14 TeV) 

• >30 TeV ( 𝑠=100 TeV) 
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Technical Feasibility 
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“Obviously, how to proceed will 

depend on LHC results at 13 TeV” 

Nima Arkani-Hamed 

Fabiola Gianotti 
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A few words on China 
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Yifang Wang, FCC kickoff meeting 
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A few words on China 
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Yifang Wang, FCC kickoff meeting 
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A few words on China 
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Major advantages 

• Low cost 

• Technological feasibility 

• Ambition 

 

 My personal opinion 

• If Europe (&US) does not step up, have no 

doubts that China will get there 
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Outlook 
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•  The days of “guaranteed” discoveries or of no-lose 

theorems in particle physics are over, at least for the 

time being .... 

• …But the big questions of our field remain wild 

open (hierarchy problem, flavour, neutrinos, DM, 

BAU, .... ) 

• This simply implies that, more than for the past 30 

years, future HEP’s progress is to be driven by 

experimental exploration, possibly 

renouncing/reviewing deeply rooted theoretical bias 

Michelangelo Mangano 



Christos Leonidopoulos 

Summary 

•  The Higgs boson has been discovered! 

                      Mission accomplished! 
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Summary 
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•  The Higgs boson has been discovered! 

  

• Concrete Plans for Run 2 at LHC 

 

• Collider Physics community is exploring its options 

for future colliders 

 

• Longer term: The Future is uncertain 

 
“Making predictions is very difficult, especially about the future” 

 



Epilogue 

44 

“Ask not what big circular colliders can do for you. 

Ask what you can do for big circular colliders” 

 

Nima Arkani-Hamed 


