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Will concentrate here on the Energy Frontier

Evaluation in all

regions: Europe

Asia, the Americas

European strategy group

Snowmass study and IP5

Japan strategy group

2012-2014

Future HEP: The Three Frontiers  

After the Higgs discovery
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=> The CERN Roadmap
F. Bodry , March 2015
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FCC General Yearly Meeting May 2017

Slides from M. Benedikt, M. Mangano, W. Riegler, Y. Wang, F.Zimmerman, A Blondel
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Kick-off October 2018 (announcement CERN council web pages) 

18 December 2018 for contributing reports

-Open symposium meeting: Granada, Spain, 13-16 May 2019

-Strategy drafting session:   Bad Honnef Germany, 20-24 January 2020

Also a “Snowmass” meeting planned in the US in 2019

Conclusions in 

May 2020
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The LHC Upgrade
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~100 fb-1

~3000 fb-1

7-8 TeV 13-14 TeV

~300 fb-1

Splices 

fixed
Injectors

upgrade

New 

low-β*

quads

Run 1 Run 2 Run 3
HL-LHC

Approved program at CERN to collect 3000 fb-1 with the LHC (HL-LHC)

Maximize the reach for searches and for precision measurements (eg Higgs)

-> See Yannis talk Sunday 

F. Gianotti, April 2016

The LHC Approved LHC Roadmap
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High-Energy LHC??

FCC study continues effort on high-field collider in LHC tunnel

2010 EuCARD Workshop Malta; 

Yellow Report CERN-2011-1

• based on 16-T dipoles developed for FCC-hh

• extrapolation of other parts from the present (HL-)LHC 

and from FCC developments

EuCARD-AccNet-
EuroLumi Workshop: 
The High-Energy 
Large Hadron Collider 
- HE-LHC10, 
E.  Todesco and F. 
Zimmermann  (eds.), 
EuCARD-CON-2011-
001; arXiv:1111.7188; 
CERN-2011-003 
(2011)

CM Energy 25-28 TeV



10

Various options, 

with increasing 

amount of HW 

changes, technical 

challenges, cost, 

and physics reach

16 TeV vs 14 TeV

WG set up to explore technical feasibility of pushing LHC energy to:

1) design value: 14 TeV

2) ultimate value: 15 TeV (corresponding to max dipole field of 9 T)

3) beyond (e.g. by replacing 1/3 of dipoles with 11 T Nb3Sn magnets)  

 Identify open risks, needed tests and technical developments, trade-off 

between energy and machine efficiency/availability

HE-LHC (part of FCC study): ~16 T magnets in LHC tunnel ( √s~ 27 TeV)

 uses existing tunnel and infrastructure; can be built at fixed budget

 strong physics case if new physics from LHC/HL-LHC

 powerful demonstration of the FCC-hh magnet technology

28 TeV vs 14 TeV

High-Energy LHC

F. Gianotti

FCC meeting

Rome April 2016
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Proton-proton machines at higher energy…

Electron-positron machines for high precision…

Both? And allowing for electron-proton collisions..?

New projects will take 10-20 years before they turn

into operation, hence need a vision & studies now!  

Beyond the LHC
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Constr. Physics LEP

Construction PhysicsProtoDesign LHC

Construction PhysicsDesign HL-LHC

PhysicsConstructionProto

1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035

20 years

CERN Circular Colliders and FCC

DesignFCC

Now is the right time to plan for the period 2035 – 2040

Goal of phase 1: CDR by end 2018 for next update of European Strategy
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Note also the CDR of the 

CEPC (China) is expected

to be released soon
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FCC-ee Detectors

A. Blondel LP17
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FCC-ee: Need for Precise Theory
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New Design 2017

FCC-hh Reference Detector 2017 
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16 Tesla Magnets
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Ongoing magnet development eg at CERN
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Will create a paradigm shift and need 

rethinking in how to do Higgs physics 
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Supersymmetry
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FCC Complementarity
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24-28 June
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FCC:  Summary

• FCC collider design is being developed as option for 

future flagship project at CERN for the world-wide high 

energy physics community. It includes hh-ee-eh options

– Fast advancement of FCC studies in all areas in ‘17/18 

– Goal is to have CDR ready by end 2018 for European 

strategy update. The collider concept designs are ready for 

the CDR 

– https://indico.cern.ch/category/5153/

• A High Energy LHC scenario is also being studied 

• Detailed physics studies for pp at 100 TeV, e+e- and ep at 

FCC continuing! Interested people are very welcome to join!

https://indico.cern.ch/category/5153/
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Backup


