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A personal point of view 
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History tought us that the interplay between 
p-p & e-e & e-p colliders is intrumental  

in allowing progresses 
 in our understanding of Physics 

The future must be prepared well in advance 

p-p e-e 

e-p 
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Global Strategy 
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European Strategy is likely 
to state that: 

beyond HL-LHC next  
CERN based collider to 
be pondered in 2018. 

The BIG question for High Energy Frontier 
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Remember: 
DESY ! 
SLAC ! 
FNAL ? 
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Timeline for HEP Global roadmap: 24 busy months  

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 

Open Symposium 
Sept. 10-12 (Krakow) 

Strategy Group drafting session 
January 21-26 (Erice) 

Community Planning Meeting 
Oct. 11-13 (FNAL) 

LCWS 2012 
Oct. 22-26 (Arlington) 

eLCWS 2013 
May 27-31 DESY  

HF 2012 
Nov. 14-16 (FNAL) 

Community Summer Study 
Early August “Snowmass” 

LP2013 
June 24-29 (S.F.) 

LCWS 2013 
fall (Japan) 

LCB takes charge 
Feb. 21 (Vancouver) 

European Strategy 
Jan. 21-26 (Erice) 6 

ILC TDR and 
DBD Reviews 
start Dec. 15 



and then comes LHC: Large-Higgs-Chaos 

this is for High Energy Frontier only (and more are coming on the horizon) 
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(See Daniel Kaplan’s talk) 

(discussed after) 

Appears technically reasonable, but with 
some issues (of course) 

Appears not that unreasonable, but with 
many issues (of course) 
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Facts Finding Workshop 



(Happy-Higgs) Chaos 
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August 2004 

November 2004 

March 2005 
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To make a long history short: 



Lyn Evans takes charge 

under formation 

Thick CDR of about 1200 pages 

started in 2011 



(1) Physics studies shall start with precision study of "Higgs 
Boson" and will evolve into studies on top quark, "dark matter" 
particles, and Higgs self-couplings, by upgrading the 
accelerator. A more specific scenario is as follows:   

(A) A Higgs factory with a center-of-mass energy of approximately 
250 GeV shall be constructed as a first phase.  

(B) The machine shall be upgraded in stages up to a center-of-
mass energy of ~500 GeV, which is the baseline energy of the 
overall project.  

(C) Technical extendability to a 1 TeV region shall be secured. 
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Japan HEP community statement 

This is a quote,  
background 

picture included. 
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Japan: observer state of CERN  
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And a similar statement was provided by Spain 
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DOE wisdom 

French translation: 
“with a lot of “if” one could squize Paris into a bottle” 

1)  Complete SM study to crack it down (Higgs, top, VV) 
2)  Potential for New Physics Discoveries 

Both aiming for BSM 

It is time for action 



We should stay open-minded and filled with 
 curiosity: 

Exploration of Planet Higgs just began.  
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Just entering a new world with a potential for many big surprises  
We need the right tool 



The 80 Million                                  question: can’t HL-LHC do the job? 

(one billion          ) 
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These are misleading units 

1 



• Now 8 but 13 TeV soon 
• Higher Luminosity  
• Detectors upgrades 
• Know-how improving 
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The dream-machine 

Clean Luminosity affordable 

Mature technology 

flexibility 

SU(2)L Full SM reach 

e-e collider 

LC collider LC collider LC collider 

LC collider 

LC collider 
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Invisible Higgs decays are made visible! 
22 

Cute, but covered by LHC 

Allows absolute measurements 



tt̄ threshold

Two simultaneous thresholds :  tt̄ and HHZ

350 GeV is the entrance to top world 
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350 GeV covers 250 GeV  
physics case as well 



500 GeV is the portal to the whole SM 
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The requested  
base line energy 
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1000 GeV is the Vector-Vector world A new regime  
for Higgs studies 



The direct 
measurement 
(syst. from Theory?) 

The top mass 

Higgs 
discovery 
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GiGaZ option leads to indirect mH at 10 GeV level 



Tour de force 

√
S = 500 GeV & L = 500 fb−1

σ[mtop] ∼ 50 MeV

σ[Γtop] ∼ 25 MeV

27 mMS
t (mt)Much cleaner relation to 



Coupling Htt at about 5% 
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Coupling HHH: LC similar to LHC 
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20% at 1000 GeV 

HL-LHC/LC comparison 
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20% at 1000 GeV 

HL-LHC/LC comparison 

And they nicely  
complement  
each other  
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HL-LHC/LC comparison 
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HL-LHC/LC comparison 

Similar statement for these 5 



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

Γtot

Γinvisible

Γgg

Γγγ
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! 

µ
20% at 1000 GeV 

The dream-machine 

A Quantitative & Qualitative  
difference between  

HL-LHC and LC 

No projection from LHC 

5% at 500 GeV 

muon collider 
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LHC projections are realistic, but are: 
1) dealing only with subset of channels, yet, 
2) preliminary (more important things to do :-), 
3) cannot really assess experimental limitations to come, 
4) cannot foresee theoretical progresses (20 years from now!)  

LC projections realistic but are: 
1)  dealing with (full) Monte Carlo only, 
2)  often preliminary (lack of manpower), 
3)  not boosted by real data in hand 

BaBar observes T-violation 

A Quantitative & Qualitative  
difference between  

HL-LHC and LC 

exp&the systematics limited 

exp-statistically limited 
reminder 
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And the detector designs are ready 
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We must dare 
to make up  
our mind: 

time is ripe! 
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