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The ILC project entered a new phase with discussion at every level following the Japanese 

government initiative. The 2-day joint IN2P3/CEA workshop held in LPSC in Grenoble early 
December 2014, allowed for a prospective review of Linear Collider activities in France. It 
was the opportunity to inform the community about actions in progress and define what could 
be a French common position. 

 
A good fraction of the French community was present with 61 participants, including 7 from 
as many foreign countries. Among them: Keisuke Fujii (KEK), Jan Timmermans (Nikhef, 
chair of ILD Institute board), Juan Fuster (IFIC Valencia, co-chair of the ECFA Worldwide 
study and detector contact for Europe).  Some French labs (IPNL) were minimally present 
due to concurrent test beam activities at CERN. 

There were 6 sessions: Introduction & news from Japan, Physics at the ILC, Accelerator, 
French situation, Detector R&D, Detector Optimisation and Construction, adding up to 44 
contributions and 2 discussion sessions 1. 

I.  Introduction & News from Japan: 
Keisuke Fujii (KEK) reported on the on-going MEXT review process. Following the 

official recognition of the ILC project by the Japanese Government October 2013, an 
Academic Expert Committee was set under the MEXT authority to report for the end of the 
Japanese fiscal 2015 (end of March 2016). In this framework a visit of France and Germany 
high energy institutions was scheduled by the Nomura Research Institute (NRI) for January 
2015. The community was expecting a clear view from the French institutions, as was done in 
Germany. 

II.  Physics at the ILC: 
Half a day was dedicated to physics. The latest developments in top-quark and Higgs 

physics, where a significant French participation is at work, were presented and discussed. A 
new NLO code for calculation of production cross-sections, MadGraph5_a, was presented by 
one of its authors, Kentarou Mawatari from Brussels.  

III.  Accelerator: 
This session was short and included CLIC-oriented presentations, and contained contributions 
from LAPP Annecy, LAL, IPNL and CEA. A demand for contribution from some proponent 
of future circular collider was felt not to be appropriate in this tight schedule. 
It was felt that the discussion on accelerator development should be enhanced for the next 
JCL. An external event on synergies between Leptonic Colliders could be envisaged.2 
 

                                                
1 https://lpsc.in2p3.fr/Indico/conferenceOtherViews.py?view=standard&confId=1084   
2 This discussion in on-going for the JCL 2016.  
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IV.  French situation: 
Ursula Bassler (CNRS-IN2P3) and Georges Vasseur (CEA-IRFU) represented the French 

institutes. Both reminded that their institutes have continuously supported every aspects of 
ILC-related R&D for almost two decades. 

Georges Vasseur mentioned the MicroMegas expertise of Saclay and its strong 
involvement in the XFEL cavities. Recent internal reviews in Fall 2014 assessed that the 
transition toward new projects (ILC, FCC, CEPC) from LHC will depend on the discovery of 
new physics at 13 TeV. 

Ursula Bassler summarized the internal review IN2P3 on the future of particle physics 
held at St Gervais in September 2014. The ILC was placed as the second priority after the 
LHC and its upgrades, but without delaying a future pp machine. A participation to the 
detector was seen as mandatory while a contribution to the machine building, where IN2P3 
has high level of competences, is more political. 

The support for R&D will be continued directly and from external contracts.  In case of a 
positive decision, construction funding should be provided by the French TGIR (Very Large 
Research Infrastructure). 

Marc Winter described the international and national situation. The ICFA statement 
following regional strategies (Europe, Asia and US) reaffirms the support to ILC. The new 
Linear Collider Collaboration has been formed. It was recently amended with a dedicated 
Project Office for LC in KEK. François Le Diberder (LAL) is the European representative in 
the Linear Collider Board. The Executive Board of the LCC counts 15 members including 
Maxim Titov (CEA) for the Detector R&D liaison. Roman Poeschl (LAL) is member of the 
Physics & Detector Board.  Different staging scenarios are being studied while a preliminary 
infrastructure and construction planning is being set-up to assess human and budgetary needs.  
While these studies require very limited resources, the French attendance to workshop and 
schools decreased over 2014. Marc went through the various actions in Europe (European LC 
Forum). The R&D on the detector is maintained on the ILD side, with a strong French 
involvement, on par with Germany and Japan. Many high level activities took place in 2014 
concerning the ILC in France: presentation at the IN2P3 Scientific Council, contact with 
Parliament and the Ministry of Research, and IN2P3 future Collider debate (St Gervais).  
Marc concluded rising two concerns: the difficulty to put the ILC on the French roadmap and 
to keep the focus of the R&D groups on the ILC needs under financial stress. 

V.  Detector R&D: 
The detector R&D session reflected the broad and strong involvement of French physicists in 
essentially all sub-detectors. The CMOS pixel sensors for vertexing and their integration were 
presented by Alejandro Perez, Auguste Besson and Loïc Cousin from Strasbourg.  Serguei 
Ganjour (CEA Saclay, Irfu) presented the most recent developments  for the Micromegas 
TPC. The Si-W ECAL was covered by Remi Cornat (LLR), Sviatoslav Bilokin (LAL Orsay) 
and Denis Grondin (LPSC). 
 The question of producing the power for the accelerator without producing greenhouse gases 
(Green-ILC) was addressed by Denis Perret-Gallix (IN2P3-CNRS). 

VI.  Detector Optimisation and Construction 
The first part of the session addressed the steps toward the realisation of ILD detector. The 

SiD detector French activities are on hold and no representative was present the meeting. 
Roman Poechl (LAL) presented the summary made at LCWS’14 by the new LCC joint 

work group on staging scenarios for the ILC for up-to 500 GeV cms. For improved physics 
return in terms of precision and discovery potential, 3 recommendations are made: for a start 
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at 250 GeV a fast transition to highest possible energy is favoured (C-500). If possible a start 
at 350 GeV is advised. A stretch of maximum energy from 500 to 550 GeV would double the 
precision on top Yukawa couplings. The scientific impact of the ILC, certain for precision 
measurement of Higgs boson, top quark and possible for W & Z bosons, would only be 
expanded by any discoveries at the LHC. A draft of the report is available at 
http://pages.uoregon.edu/jimbrau/temp/main.pdf. 

Four presentations concentrated on the readiness of the ILD collaboration for construction: 
Jan Timmermans described the on-going process of ILD re-organisation. The TPC, SiW-
ECAL state of readiness were presented by Paul Colas and Vincent Boudry respectively, the 
integration models by Roman Poeschl. 

The second part of the session was dedicated to a critical review of the optimisation 
process, especially in the scope a possible reduction of the tracker radius (from ~1.8 m to 
~1.4 m). 

Using on a toy analysis on the ee→ZH; Z→μμ for the Higgs recoil mass reconstruction 
using the tracker only at 240 GeV cms, Fabrice Couderc (CEA) confirmed that a δ(1/pT) of 
better than 2–5 × 10-5 GeV-1 is necessary for a proper recoil mass reconstruction. This can be 
obtained with the VTX, a TPC and one SET point with 100 μm and 7 μm point resolution 
respectively and a tracer radius of 1.8 m. It degrades to 4 × 10-5 GeV-1 without SET or for a 
reduced radius of 1.4 m.   

With help of SVG, his advanced fast simulation tool, Mikael Berggren (DESY) studied a 
variety of physics channels: his Higgs recoil mass resolution study at √s = 350 GeV confirms 
independently the need for an SET, which seems to saturate at σ(rφ) = 7 μm. Further 
improvement might come from a higher B field. Tagging the K0

L’s was found to be needed to 
tune the neutral hadron fraction in jets (data from LEP-II are used until now), which can only 
be achieved with a proper dE/dx at low radius. Finally a good fraction of the jets will be 
produced at low energy (≤ 50 GeV). Different physics signatures emphasise different detector 
properties (tracking precision for Higgs, mass, hermeticity and trigger-less operation for 
BSM, low momentum track-finding for Higgsinos), but high energy physics implies low 
energy tracks which have to be properly reconstructed. 

The performances of a cost effective SiW-ECAL emphasising a reduced tracker radius 
tracker and number of sensitive layers were presented by Trong Hieu Tran (LLR). The 
performances were estimated on Jet Energy Resolution and Tau’s quality of reconstruction 
using full simulated samples and a variety PFA reconstruction tools (Pandora, Arbor, Garlic). 
The work is still on-going but preliminary results hint at a very limited degradation (≤10%) 
for a near halving of the price tag. 

Rémi Été (IPNL) gave an overview of PFA tools and more specifically of topologically 
driven Arbor algorithm performances for the SDHCAL. His re-written Arbor version seems 
now on par with PandoraPFA for single particle (on MC and test beam data), while the results 
are mitigated for multi-particle states. Efforts toward combining of different PFA 
reconstruction tools are foreseen. 
Marcel Vos (CSIC) remotely sketched the R&D in the field of Silicon Strip Detector (e.g. 
SIT and SET). The difficulty to find a representative contact illustrates the need to revive an 
organised community in this scope after the dissolution of the SILC collaboration. After the 
structuring of the collaboration and together with the DAQ, this is a priority for ILD as 
emphasised by Jan Timmermans (DESY, chair of ILD Institute board). 
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Finally, Henri Videau (LLR) proposed a reflexion on the optimization process. Work is 
needed on consistent models for mechanics and simulation, and on new reconstruction tools 
(to cross-check PandoraPFA).  

 
Conclusions 
A final discussion took place around the improvement of the communication for the French 
community. A CCL site exists but which needs to be maintained and animated. 
No representative of the SiD concept was present at the meeting. It seems that there is no 
more active French participation to SiD. 
The French LC community sees neighbouring countries and American colleagues drifting 
away from the project and is hoping for a timely positive signal from Japan. Failing that, an 
erosion of the French community to spin-off projects in a near future is to be expected.  
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Annexe A : agenda 
lundi 1 décembre 2014 Documents  

 Ouverture  

 

  

1.  Bienvenue au LPSC  Arnaud Lucotte (LPSC)   

 

  

2.  Informations pratiques Annick Lleres (LPSC) , Jean-Yves Hostachy (LPSC)   

 

  

3.  MEXT Process in Japan and the ILC Physics 
case  Keisuke Fujii (KEK)   

 

  

4.  News from the LCB  Francois Lediberder   

 

  

5.  Vue du CEA  Georges Vasseur (CEA)   

 

 

 
Physique à l'ILC 
 

 

 

  

6.  Physics at ILC  Miguel Fiolhais (Lisbon, LIFEP)   

 

  

7.  top coupling @ 500 GeV Roman Poeschl (LAL Orsay)   

 

  

8.  top coupling with the matrix element method  Francois Le Diberder (CNRS/IN2P3/LAL Orsay)   

 

  

9.  Higgs physics summary at the LHC + 
perspectives for the ILC Jeremy Bernon (CNRS/IN2P3/LPSC Grenoble)   

 

  

10.  MadGraph5_aMC@NLO for linear colliders  Kentarou Mawatari (Theoretical Physics, Vrije 
Universiteit Brussel)  

 

 

  

11.  Model-independent analysis for HZ (Z-> qq) 
@ILC250 and FCC  Yacine Haddad (Imperial College London)   

 

  

12.  ILC Higgs physics case, report on Higgs 
session at LCWS14  

Sandro De Cecco (CNRS/IN2P3/LPNHE Paris)  
 

 

 

  

13.  Constraining Supersymmetry using the relic 
density and the Higgs boson  Sophie Henrot-Versille (CNRS/IN2P3/LAL Orsay)   

 

  

14.  AMS 2 recent results Nicola Tomassetti (CNRS/IN2P3/LPSC Grenoble)   

 

  

15.  Search for Dark Matter at Colliders Francois Richard (CNRS/IN2P3/LAL Orsay)   

 

  

16.  Search for Dark Matter @ILC in the 
monophoton channel Maxim Titov (CEA-Saclay/Irfu/SPP)  
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mercredi 3 décembre 2014 Documents  

 

 
Détecteur : optimisation et réalisation 
 

 

 

  

37.  Staging scenario (machine & détecteur)  Roman Poeschl (LAL Orsay) Keisuke Fujii (KEK)   

 

  

38.  ILD Organisation  Jan Timmermans   

 

  

39.  TPC  Paul Colas (CEA/Irfu Saclay)   

 

  

40.  ECAL  Vincent Boudry (LLR)   

 

  

41.  Integration  Roman Poeschl (LAL Orsay)   

 

  

42.  Impact de la précision du tracking sur le signal du 
Higgs par recul du Z  Fabrice Couderc (CEA)   

 

  

43.  Études d'optimisation du calorimètre  Trong Hieu Tran (LLR)   

 

  

44.  ArborPFA reconstruction using SDHCAL data  Rémi Été (IPNL)   

 

  

45.  Optimisation du tracking  Mikael Berggren (DESY)   

 

  

46.  SiTrackers  Marcel Vos (IFIC)   

 

  

47.  Optim(al)isation du détecteur  Henri Videau (LLR)   

 

  

48.  Discussion  
 

 


