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 FCC-contacts – January 15th  

Gregorio Bernardi (LPNHE Paris) December 4th, 2020 

- News  
 

 
- Programme du Workshop de Janvier 

 
 

- Tour de Table 
 

 
- AOB 
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Mentionnés 34 kE sur 55 demandés. Négociation en cours, 
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 Physics programme organisation  
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The FCC-ee PE&D SG approved a proposal for a Physics Performance group.  
 
Patrizia Azzi and Emmanuel Perez have agreed to serve as coordinators 
 
operation (see next slide) 
1. Physics working groups (conveners)  establish list of BENCHMARK MEASUREMENTS   
              -- each can correspond to several case studies 
              -- group case studies from different measurements for efficiency/consistency  
              -- will start with the Z (as in the run plan)  
   
2. Case study teams establish DETECTOR REQUIREMENTS for optimizing measurement,  
   and in particular matching exp. systematics with the expected statistical precision.   
     -- one team already started: c vs b/g jets in Higgs (and Z) decays    
       
3. This requires simulations of detector setup  (fast sim or full sim as appropriate)  
with  help/guidance from detector experts 
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 Physics programme organisation (proposition Mangano et al.)  
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Tour de Table / Case studies / R&D / Stages 
 

 
                 IRFU        Saclay 
 
                   CPPM     Marseille 
                    IJCLab    Orsay 
   IPHC       Strasbourg 
                    IP2I         Lyon 
  LAPP      Annecy 
                    LPC        Clermont 
                    LLR        Palaiseau 
                    LPNHE   Paris 
                    LPSC     Grenoble 
                    L2IT       Toulouse 
 
 Next meeting:  Vendredi 12 Février 15h  
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Labo Case 
study  

titre Total 

CPPM 

IJC Lab 

IPHC  19 Top quark physics @ FCC-ee 
 

IP2I 

LAPP 

LLR 12 
15 

the total e+e- → ZH cross section σHZ  
the Higgs boson total decay width ΓH  
 

LPNHE 5 
5bis 
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Perspectives for high-precision αS(mZ
2) determinations FCC-ee  

High-precision αS(m2Z) from  e+e− → hadrons data below the Z peak 
Higgs boson coupling measurements to charm quarks at FCC-ee  

LPC 

LPSC 

L2IT 

FCC IN2P3 

 https://indico.cern.ch/event/951830   Snowmass LOI’s 
 List of Benchmark case studies and abstracts in one file 

 Physics Benchmark studies  

https://indico.cern.ch/event/951830/contributions/3999022/attachments/2095114/3521333/Top_SNOWMASS21-EF3_EF4_Patrizia_Azzi-154.pdf
https://indico.cern.ch/event/951830/contributions/3999001/attachments/2095109/3521327/HiggsParams_SNOWMASS21-EF1_EF0_Patrick_Janot-169.pdf
https://indico.cern.ch/event/951830/contributions/3999001/attachments/2095109/3521327/HiggsParams_SNOWMASS21-EF1_EF0_Patrick_Janot-169.pdf
https://indico.cern.ch/event/951830/contributions/3999001/attachments/2095109/3521327/HiggsParams_SNOWMASS21-EF1_EF0_Patrick_Janot-169.pdf
https://indico.cern.ch/event/951830/contributions/3999001/attachments/2095109/3521327/HiggsParams_SNOWMASS21-EF1_EF0_Patrick_Janot-169.pdf
https://indico.cern.ch/event/951830/contributions/3999001/attachments/2095109/3521327/HiggsParams_SNOWMASS21-EF1_EF0_Patrick_Janot-169.pdf
https://indico.cern.ch/event/951830/contributions/3999001/attachments/2095109/3521327/HiggsParams_SNOWMASS21-EF1_EF0_Patrick_Janot-169.pdf
https://indico.cern.ch/event/951830/contributions/3999001/attachments/2095109/3521327/HiggsParams_SNOWMASS21-EF1_EF0_Patrick_Janot-169.pdf
https://indico.cern.ch/event/951830/contributions/3999001/attachments/2095109/3521327/HiggsParams_SNOWMASS21-EF1_EF0_Patrick_Janot-169.pdf
https://indico.cern.ch/event/951830/contributions/3999001/attachments/2095109/3521327/HiggsParams_SNOWMASS21-EF1_EF0_Patrick_Janot-169.pdf
https://indico.cern.ch/event/951830/contributions/3999001/attachments/2095109/3521327/HiggsParams_SNOWMASS21-EF1_EF0_Patrick_Janot-169.pdf
https://indico.cern.ch/event/951830/contributions/3998997/attachments/2095103/3521318/AlphaS_SNOWMASS21-EF5_EF0_David_d'Enterria-200.pdf
https://indico.cern.ch/event/951830/contributions/3998997/attachments/2095103/3521318/AlphaS_SNOWMASS21-EF5_EF0_David_d'Enterria-200.pdf
https://indico.cern.ch/event/951830/contributions/3998997/attachments/2095103/3521318/AlphaS_SNOWMASS21-EF5_EF0_David_d'Enterria-200.pdf
https://indico.cern.ch/event/951830/contributions/3998997/attachments/2095103/3521318/AlphaS_SNOWMASS21-EF5_EF0_David_d'Enterria-200.pdf
https://indico.cern.ch/event/951830/contributions/3998997/attachments/2095103/3521318/AlphaS_SNOWMASS21-EF5_EF0_David_d'Enterria-200.pdf
https://indico.cern.ch/event/951830/contributions/3998997/attachments/2095103/3521318/AlphaS_SNOWMASS21-EF5_EF0_David_d'Enterria-200.pdf
https://indico.cern.ch/event/951830/contributions/3998998/attachments/2095105/3521321/AlphaS_lowE_SNOWMASS21-EF5_EF4_Andrii_Verbytskyi-208.pdf
https://indico.cern.ch/event/951830/contributions/3999002/attachments/2095110/3521328/Hcc_SNOWMASS21-EF2_EF0_Markus_Klute-162.pdf
https://indico.cern.ch/event/951830/
https://indico.cern.ch/event/951830
https://indico.cern.ch/event/951830
https://indico.cern.ch/event/951830
https://indico.in2p3.fr/event/22420/contributions/87054/attachments/59968/81338/LoISnowmassAbstracts-06-29.pdf
https://indico.in2p3.fr/event/22420/contributions/87054/attachments/59968/81338/LoISnowmassAbstracts-06-29.pdf
https://indico.in2p3.fr/event/22420/contributions/87054/attachments/59968/81338/LoISnowmassAbstracts-06-29.pdf
https://indico.in2p3.fr/event/22420/contributions/87054/attachments/59968/81338/LoISnowmassAbstracts-06-29.pdf


Labo Implication R&D 
CEA - TPC  

CPPM - Collab avec IP2I sur senseurs monolithiques actifs à pixels (MAPS): 

IJC Lab - GranuLar (~10 fois plus de cellules que le calo ATLAS) 
- Powder-O (fibres scintillantes immergées dans une poudre; version ‘solide’ de Liquid-O) 
 

IPHC  - CMOS (Picsel/C4PI) : exploration de la techno 65 nm première soumission conjointe avec 
CERN (EP R&D WP1.2 et ALICE, oct. 20),  
 

IP2I - Calorimètre hadronique semi-numérique (SDHCAL)/détection de muons à chambres à 
plaques résistives en verre (GRPC): R&D depuis 2006 en grande partie transplantable au 
contexte FCC-ee [GG,IL,LM] 
- Senseurs monolithiques actifs à pixels (MAPS): Proposition de développement conjoint  avec 
IPHC-C4PI, CPPM pour trajectographes, voire calorimètres à haute granularité [GB,DC,SG]  
 

LAPP - High granularity liquid argon calorimetry for a detector at a future circular electron-positron 
collider / Team: LAPP, IJClab, OMEGA 
 

LLR - high-granularity Si-based calorimeter (continuous operation, timing) 
 

LPNHE - Oriented towards Si sensors developments, for calorimetry and tracking (Calice & ITk 
involvement) 
 

LPC - Pixel detectors (if opportunities), Calorimetry  

LPSC 

L2IT 
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 FCC-ee  : Case studies Electroweak, QCD, HF, Taus 

 
LOI repository 
https://indico.cern.ch/event/951830/ 
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 FCC-ee  : Case studies, Higgs, Top, Theory, misc 
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         Main points:   
              -- Higgs Factory is highest priority, loaction not specified, only FCC-ee and ILC mentioned  
              -- way towards high energies with FCC-hh is the long term plan, and it will be at CERN.  
                  This is materialized by recommandation of strong R&D on High Field magnets 
              -- clear recommendation for the Technical and Financial Feasibility Study of FCCs 
                        go ahead towards TDR’s for FCC-ee and hh 
 
Europe, together with its international partners, should investigate the technical and financial feasibility 
of a future hadron collider at CERN with a centre-of-mass energy of at least 100 TeV and with                  
an electron-positron Higgs and electroweak factory as a possible first stage.  
 
Such a feasibility study of the colliders and related infrastructure should be established as a global 
endeavour and be completed on the timescale of the next Strategy update.    
        
The timely realisation of the electron-positron ILC in Japan would be compatible with this strategy     
and, in that case, the European particle physics community would wish to collaborate.     
 
 FCC-ee et ILC peuvent travailler de manière plus rapprochée. Compatibilité. 
 
 

 European Strategy and new from Japan 

https://www.kek.jp/en/ 
topics-en/topic20200911-2/ 

https://www.kek.jp/en/
https://www.kek.jp/en/
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Back to FCC  : main goals 
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 FCC program, and next steps 
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The detector R&D roadmap will be studied under the supervision of ECFA 
so that  CERN-EP detector R&D will be re-assessed 
 
- intensify our efforts to  enlarge and support the experimental community 

   French FCC contacts  
 
 
- development of detector concepts matching the requirements 

 
   involve our technical teams, once constraints better known   

 
 
- intensify theoretical developments    esp. precision calculations 

 
   French FCC contacts  : G. Cacciapaglia, B. Fuks     

 
 

- physics studies (benchmark case studies towards detector requirements) 
 

                         all of us, cf new structure, Physics Performance 
 

 FCC-ee  : Next steps 
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Building the software – common effort with other projects  

+ FCCSW group meetings  -- Many achievements!  
integration of algorithms (primary, secondary tertiary vertices, tracking)  
FCC-ee backgrounds from MDI group and much more…. 
Coming up: extrapolation algorithm, geometry, tutorial (also in the Snowmass context) 

C. Helsens, G. Ganis  



20 

C. Helsens, G. Ganis  

 FCC-software : Next steps 
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Case studies and Physics groups 
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A. Freitas, J. Gluza  
 S. Heinemeyer  

ex: tau physics, Long Lived Particles, (+FCC-hh) 
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NSIP / Dialog (old slide, où en es t-on ?) 

• Possibilité de demander des missions pour les collègues engagés ou 
s’engageant à au moins 10% de FTE d’ici Septembre 2020. 

 
• Mieux vas ne pas demander pour ceux qui promettent pour 2021 (ils iront 

aux meetings FCC sur le budget de leur équipe principale).  
 
• Possibilité de demander une gratification de stage (3 ou 4 mois = 1800 ou 

2400 E) pour stagiaire M1 ou M2 
 
• Pas de demande de poste cette année 
 
• Pas de demande d’argent R&D cette année  
 
• Possibilité de proposer des thèses conjointes LHC-FCC 
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FCC-IS kick-off meeting and 4th Physics workshop 
9-13 November  https://indico.cern.ch/event/932973/   

https://indico.cern.ch/event/932973/
https://indico.cern.ch/event/932973/


Experiments and detectors    Program Advisory Committee 

name Institute 
Roy Aleksan FCC-CEA 
Gregorio Bernardi FCC-IN2P3 
Rainer Wallny CHIPP 
Franco Bedeschi  FCC-INFN 
Christos Leonidopoulos FCC-UK 
Tadeusz Lesiak FCC-PL 
Beate Heinemann DESY 
Felix Sefkow AIDA 
Paolo Giacomelli AIDA 
Christian Joram CERN-EP 
Jorgen D'Hondt ECFA 
Joel Butler  DPF + Fermilab 
Young Kee Kim DPF, Chicago 
Sarah Eno Maryland 
Dmitri Denisov Brookhaven  
Maria Chamizo BNL 
Frank Simon Munich MPI 
Yuriy Tikhonov BINP 
 Jochen Schieck Vienna 
Paula Eerola Helsinki 
David Milstead Stockholm 
Richard Brenner Uppsala 
Farid Ould-Sada Oslo 
Anna Lipniacka Bergen 
Jorge Fernandez de Troconiz Spain 
Mario Kadastik Estonia 
Stan Bentvelsen NIKHEF 
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Objectif principal : impliquer la communauté américaine dans FCC-ee 
Et faire mettre en relief le potentiel supérieur de FCC-ee par rapport à ILC 
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Summary of FCC-Phys activities in the French Labs 

 
 IRFU        Saclay 
 
 CPPM     Marseille 
 IJCLab    Orsay 
 IPHC       Strasbourg 
 IP2I         Lyon 
 LAPP      Annecy 
 LPC        Clermont 
 LLR        Palaiseau 
 LPNHE   Paris 
 LPSC     Grenoble 
 L2IT       Toulouse 
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People involved 
 
Activities, Goals 
 
Physics interest 
 
Algorithms interest,  
subdetector interest 
 
Future R& D ?  
 
Previous Lab involvement  
in Future Collider R&D 
 

R. Aleksan, J. Andrea, G. Bernardi, A. Besson, V. Boudry S. Gascon, T. Guillemin,  
F. Malek, S. Monteil, N. Morange, S. Muanza, L. Poggioli, R. Salerno, J. Stark 

 



Summary of FCC-Phys activities in the French Labs 
Conclusions 

35 

Physicists involved :  
• About 30 permanent physicists involved on FCC (including those by the end of 2020) 
• Potential for ~15 more,  soon after  (2021) 
• Large technical teams in all the labs. 
• Numbers are significant, % of involvement has to grow, taking into account HL-LHC. 
     (Reminder: Accelerator R&D/personpower not covered in this talk)   
 
Wide Physics interest :  
• Higgs, Electroweak, Top, Heavy Flavour, QCD, BSM 
 
Algorithms interest,  
• b-tagging, particle-ID, Tracking and Calorimeter reconstruction, Particle Flow 
 
Subdetector interest 
• Microvertex, P-ID, Tracker, Calorimeter 
 
Future R&D ?  
• Exploit current expertise on  MicroVertex, Tracking (TPC), and Calorimetry (Calice) ?      
 See round table at 6PM: 

             Can FCC(-France) benefit from the ILC(-France) expertise ? 
 



Some General Messages from this Workshop 
 
The French FCC community is in an «Exploration» phase (2019-2021)  
• The IN2P3 and IRFU physicists working or starting to work on FCC are getting numerous. 

Sharing time with Run3/HL-LHC is a challenge but also an opportunity to increase our knowledge 
• Expand the current effort to build strong links with the theoretical community which is motivated 

and very needed for the physics which can be achieved at FCC-ee 
• Further refine the detector requirements, mostly through simulation, fast and detailed. 

  need to get more involved in the FCC software effort  
• Work on the conceptual development of detectors, along the CLD & IDEA models but also 

beyond, in particular since the project would benefit a lot from 4 detectors. 
 

The Round table (which included 2 ILC-France, 3 FCC-France + D. Bortoletto, P. Giacomelli and C. Helsens) 
“Can FCC(-France) benefit from the ILC(-France) expertise ” was successful and constructive  
• Build on acquired expertise. From ILC R&D, develop a few strong lines of R&D 
• Try to develop new ideas and also work on generic R&D at this stage 
• Collaborate closely between all the ee projects 
 
The Future may arrive faster than we think ! 
• The «Focus & Consolidation» phases are around the corner: (~2022) 
• We may have to soon focus on only a few options to get a strong French contribution 
• The size of the community will shape the French contributions: how many (sub-)detectors ? 
• Proto experiments/collaborations are expected by 2025/26  
 
  



Next Steps for FCC(-France) 
 
• Snowmass effort begins in the USA  
       - US DOE committment to FCC was a very important input to ESPP. 
       - Snowmass is a good opportunity to put forward new efforts for FCC 
 
 
• Approval of the FCC-Innovation Study   
          strong motivation to deepen FCC physics and detector studies right away. 
 
• FCC-IS kick-off meeting      @ CERN    9-13 November 2020  
• 4th FCC Physics workshop @ CERN    9-13 November 2020  

 For FCC-ee emphasis on:  
             - precision measurements and calculations. 

                  - BSM aspects of precision, flavour (τ,b), and direct search program  
                  - flavour program  
                  - detector requirements from benchmark studies, and new ideas  
 
• Next FCC-France workshop @ Annecy,   December or January 2021  
                                            will cover Accelerator, Detector and Physics (exp&theory) 
  
• FCC General Meeting @ Paris,  April 2021  (following Brussels in 2019)  
  

https://indico.fnal.gov/category/1098/
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Participation/Thanks/Lessons from an online workshop 

• 138 Registered participants, thanks to all participants !  
 

• Good attendance to all six sessions (from 50 to 90, stable during the sessions) 
 

• Questions and Round Table were useful to build a link while we are far away from 
each other 
 

• Hope to see you all soon in person at the next FCC events, including at the next 
FCC France workshop in Annecy 
 

• Thank you to all speakers, chair and round table members for their nice 
presentations, and ideas. 
 

• Thanks to IN2P3/CNRS and IRFU/CEA for their support 
 
• Special thanks to our Foreign colleagues for enriching the workshop 
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General comments 

• More opinions ? 
 

• Next workshop,  December or January ? 
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See also: 
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 European Strategy : Introductory statements 
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 European Strategy : High Priority Future Initiatives 
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Design par FCC-France d’un nouveau détecteur pour FCC-ee ? 
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Physics Benchmark and Detector Requirement Committees 



47 

Physics Performance Coordinators 
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Physics Performance Coordinators Patrizia Azzi 
Emmanuel Perez 
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Possible creation of LLP and tau groups 
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Progress continuing:   
 
-    France  and Italy:  are well established already. Contact (G. Bernardi, R.Aleksan) (F. Bedeschi) 
  
- UK: lots of progress. Contacts in all HEP groups and at the two STFC lab sites (RAL and DL). 

        First meeting in September. (Christos Leonidopoulos Guy Wilkinson)  
 
- Germany: Transforming their ILC allianz into a future ee machines allianz (F. Simon) 
 
- Spain: starting within a national ‘future colliders’ structure (Juan Alcaraz)  

 
- Poland: (T. Lesiak) planning FCC information day at Epiphany conference in January. 
 
- Switzerland well in the road map, CHARD for accelerator (e+ source)  

   discussions on towards effort FCC funding. CH unambiguously supported FCC-INT project. 
 

- Belgium and Netherlands (just starting, contact Freya Blekman)  
 

-    CERN: creation of EP/FCC group is commissioned to EP dep. head (Contact: P. Janot) 
 
 

- Contacts USA, Austria, Estonia etc..  have been initiated – to be followed. 
 
 

 

 FCC-ee  : Evolution dans les différents pays 
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