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The Linear Collider Machines 
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IN2P3 Physicist starting to dig the 
 ILC tunnel in Sefuri site, end of May 2012  





Expect nomination of the  
Director by ICFA at ICHEP12 

Replace ILCSC 

Two LC concepts: the ILC and CLIC communities are working together 



The Linear Collider Detectors 



€ 

e+e− →νν WW ,νν ZZ

€ 

W /Z→ jj



Novel approach: a very compact, tungstene-Silicium electromagnetic calorimeter 

Design with No crack 





The Linear Collider Input to the 
European Strategy 



 Linear Collider input to the European Strategy 

2006 2013 Update 

One LC input among others: they 
will be several. This one is meant  
to express the community view.   

It should carry a somehow official weight 



Timeline for the European Strategy Update 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 
20 12 20 13 

CERN Council (Brussels) - Strategy finalized  

draft 

Open Symposium 
Sept. 10-12 (Cracow, Poland) 

Strategy Group drafting session 
January 21-26 (Erice, Italy) 

mid 2013 

Strategy drafting session 
Oct. 15 

Open Symposium  
July 31 (deadlines->) 

By accident, at about the time  
when the new CLICILC world 
organization takes place. 
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James Brau,  
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Francois Le Diberder (chair),  
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Report is about LC Physics Case with LHC having 300(0)fb^-1 



1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 
20 12 20 13 

Strategy drafting session 
Oct. 15 

Open Symposium  
July 31 (deadlines->) 

 Linear Collider input to the European Strategy 
Report delivered 

Draft released 

Community  
feedback 

Community  
feedback 

ICHEP 2012 

Last LHC  
input 

mid 2013 
Strong delegation 

From Spain 



The Linear Collider 
Physics Case 



Higgs

New Physics

Higgs

New Physics

Physics case studied since 20 years, and next HEP priority since long 

But we need the hard facts of LHC to confirm/infirm this Physics Case 
The complementarity between LHC and LC have been demonstrated 
In a 10-years collaborative effort. 



 Linear Collider input to the European Strategy 

Francois Le Diberder (CNRS/IN2P3) KILC 2012, Daegu 

LC recently boosted by LHC (&Tevatron) hints for SM-like Higgs 125GeV 

Will get confirmation by end of 2012 (or exclusion of SM-like Higgs) 

   In any case LHC-2012 will mark the end of a 30 years old hunt 



M. Peskin 

SM: 



One should be prepared to see new phenomena 



 Higgs Branching Ratios : a wonderful window, 
           with a rich landscape to explore  
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Introduction

Higgs and SM particles

Precision measurements beyond SM

Executive Summary

Discoveries beyond SM

Huge Fireworks 
 over Geneva lake 

New Physics? 

May have to await first year 
of 13 TeV data taking 

Meaning, at least no looming exclusion by 
mid 2012, emphasis will obviously depend  
on the status of the Higgs searches. 

Great Fireworks 
 over Geneva lake 

Higgs? 

not stressed 
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This energy range  
 is within the reach  
  of circular machines. 



Invisible Higgs decays ! 



5% 





tt̄ threshold

Two simultaneous thresholds :  tt̄ and HHZ

350 GeV is the entrance to top world 



Current educated belief: 
LHC will not bring much  
improvement to the top  

mass determination. 

Systematics limited (exp&the) 
            at about 1GeV 



Tour de force 

√
S = 500 GeV & L = 500 fb−1

σ[mtop] ∼ 50 MeV

σ[Γtop] ∼ 25 MeV











500 GeV is the portal to the whole SM 







A 500+ GeV Linear Collider can cover  
most accessible Higgs couplings  



  800 
1000 
1400 
3000 
GeV 



1000 GeV is the Vector-Vector world 



Significant improvements. 





A 1000+ GeV Linear Collider can cover  
all accessible Higgs couplings 
and the whole Standard Model  

A very rich program: many aspects not mentioned here, like: 
W mass, VV scattering, searches for New Physics, GigaZ … 



 We expect that in 2012 
LHC will rule out or discover 
the Standard Model(?) Higgs 
Boson. 

 The physics case for Future  
Linear Colliders is Compelling 
with or without Higgs. 

 However, if the Higgs boson is 
discovered by LHC, there will be 
a strong boost for moving forward 
in a Global LC Project. 

 The HEP community should be  
ready for this. 


