
Kamenik&Monteil Introduction 1

Short introduction to the FCC(-ee) project and scope of 
the Flavour Physics Working Group.  

FCC-ee - Flavours WG meeting #1 - Sept.  2014

S. Monteil,
 Université Blaise Pascal – LPC-IN2P3-CNRS,

 

J. F. Kamenik,
 Jozef Stefan Institute 

&
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Some links where useful bibliography can be found

• References for the FCC project:

        Kick-off meeting on February 2014 (wrap-up talk):      
        http://indico.cern.ch/event/282344/contribution/46/material/slides/1.pdf
        

• First look at the FCC-ee Physics Case:

         arXiv:1308.6176 / JHEP01 (2014) 164.

• References for the FCC-ee machine in:
  
        http://tlep.web.cern.ch/content/accelerator-studies

http://indico.cern.ch/event/282344/contribution/46/material/slides/1.pdf
http://indico.cern.ch/event/282344/contribution/46/material/slides/1.pdf
http://tlep.web.cern.ch/content/accelerator-studies
http://tlep.web.cern.ch/content/accelerator-studies
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Starting from the former European HEP strategy 2013

• At the time the LHC Run II will have delivered its results, have an 
educated vision of the reach of future machines for the next round of the 
European Strategy in 2018.    

3 
Future Circular Collider Study 
Michael Benedikt 
FCC Kick-Off 2014 

with emphasis on proton-proton and electron-positron 
high-energy frontier machines.  
These design studies should be coupled to a vigorous 
accelerator R&D programme, including high-field 
magnets and high-gradient accelerating structures,  
in collaboration with national institutes, laboratories 
and universities worldwide. 
 

http://cds.cern.ch/record/1567258/files/esc-e-106.pdf 

propose an ambitious post-LHC accelerator project 
at CERN by the time of the next Strategy  
d) CERN should undertake design studies for     

accelerator projects in a global context,  

Summary: European Strategy Update 2013 
Design studies and R&D at the energy frontier 
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Future Circular Colliders Project - Scope 

• Forming an international 
        collaboration to study:

• 100 TeV pp-collider (FCC-hh) 
        as long term goal, defining
        infrastructure requirements.
 

• e+e- collider (FCC-ee) as
        potential intermediate step. 

• p-e (FCC-he) as an option.

• 80-100 km infrastructure
        in Geneva area. 

• Conceptual design report and cost review for the next european strategy 
→ 2018.  
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Future Circular Collider Project - Scope 

• 80-100 km infrastructure in Geneva area:  A flavour of the location:  

© J. Wenninger / P. Janot
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First exploration of the Physics case of FCC-ee 

• This initial study focused 
primarily on the Higgs Physics 
(w/ full simulation but CMS 
detector). 

• EWK precision tests examined 
from LEP (Z,W) or LC (top)  
extrapolations. 

• Flavour Physics was just 
mentioned. A deeper study is 
necessary.    
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FCC-ee “fundamentals” 

• Physics from the Z pole to top pair production (90 - 400 GeV), crossing 
WW and ZH thresholds (and even e+e-→ H(126) ).  

• Two rings (top-up injection) to cope with high current and large number 
of bunches at operating points up to ZH.   

• Not a straightforward extrapolation of LEP. Many Challenges:   

• Brehmsstrahlung@IP limit the beam lifetime at top energy.   
 

• Polarization of the beams (at least natural one for beam energy 
measurement - EWK precision measurements)

• ...    

• Baseline design for machine parameters given as back-up slides. 
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Luminosity figure 
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Physics reach related to the luminosity figure - EWPT
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Physics reach related to the luminosity figure - Higgs
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The FCC-ee design study organisation 

Patrick Janot 
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19-Jun-2014 
FCC-ee Physics Workshop: Goals of the first year 

5 

• Physics coordination: A. Blondel and P. Janot (experimental studies), J. 
Ellis, C. Grosjean (phenomenology studies).  
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Global timeline for the FCC(-ee) design study 

22 
Future Circular Collider Study 
Michael Benedikt 
FCC Kick-Off 2014 

Proposal for FCC Study Time Line 
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   Scope of the Flavour Physics working 

• Understand the experimental precision with which rare decays of c- and 
b-hadrons and CP violation in the heavy-quark sector could be 
measured with 1012 Z, as well as the potential sensitivity to new physics, 
and compare to the ultimate potential of the (soon to be) running LHCb 
upgrade and Belle II experiments. Examine the relevance of a dedicated  
PID (π / K / p separation) detector,    

• The very same objective stands for the rare lepton decays.  

• Examine the physics reach of lepton flavour violating processes and 
neutrino-related Physics unique to the FCC-ee. 

• Have a platform to think of beyond standard observables.   

• “What would like to do/see with/in 1012 / 1013 Z?” makes a nice 
playground to start with. 
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   Scope of this first meeting  
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   Scope of this first meeting  

• A preliminary attempt has been made to figure out a hierarchy of 
relevance of the Physics processes to be studied. This is examined in 
the anticipated landscape of Flavours after the LHCb upgrade and 
Belle2 experimental programs completion.  

• This attempt focused on “conservative” benchmark modes. 

• Weʼd like for this first meeting that the global approach and selected 
modes are discussed, criticized, amended, enhanced ...   

• Possible exploration studies will be in addition presented by Uli and 
Valentina.      
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FCC-ee machine parameters - baseline design back-ups
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FCC-ee machine parameters - baseline design
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FCC-ee machine parameters - baseline design


