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 1st June 2018, Fukuoka Japan 

            Waseda Univercity      Sachio Komamiya 
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Steinar, Phil et al., I do not forget CLIC !  
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1.5 TeV / beam 

CLIC layout (3 TeV) 
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We have closely monitored the LHC Run-II results and 
analyze the development of the LHC experiments  as asked 
by the ILC Advisory Panel of the MEXT. 
 
(1) Neither new particles nor new phenomena have been 

discovered at the LHC Run-II, so far. 
 

⇒ Scientific significance of the precise measurements of 
the Higgs Boson increases.  
 
 (2) Due to the application of the Effective Field Theory 
Higgs couplings to other elementary particles can be 
precisely determined at 250 GeV ILC alone (+LHC results). 
 

⇒ ILC is redefined as a Higgs Factory at the maximum HZ 
cross section point of Ecm = 250 GeV.        
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As a result, cost of the ILC significantly reduced.  
(length ~ 30 km ⇒ ~ 20 km) 
together with the new developments in SCRF technology. 
(N2 infusion etc.) 
⇒   ~ 60 % of the cost in the TDR of 500 GeV    
 
We ａｌl know that the largest merit of the linear collider is its 
potential capability of energy upgrade. 
In the future the Ecm can be increased by extending the 
length of linac or using higher gradient cavities.  
 
However, it is premature to talk about the upgrade now. 
Please be patient.  (LEP-I ⇒ LEP-II,  LHC ⇒HL-LHC, HE-LHC) 
 
 
 



LCC revisit the LHC Run-II physics  

Effective Field Theory  



Composite Higgs 

SUSY  

◎Significance of model  discrimination     
◎For Models which cannot be directly discovered  at LHC 
◎Most of the models can be  discriminated by 3 σ or more. 
 

Results of the full EFT analysis should be better 
than these ones. 

Once a deviation from the Standard Model prediction in the couplings are seen, 
types of new physics could be differentiated from the deviation pattern 



Experiments at ILC is multi-purpose. 
Not just for Higgs precise measurements  
 

Standard Model Studies 
EW Gauge sector 
   Running α 
 Precise measurements of W,Z-bosons 
 e+e－→bb, cc, ee, μμ,ττ,  WW, ZZ,γZ,γγ,γX 
     + higher order processes 
 

Deep understanding of the detector 
performances by studying the SM processes.    
 

Perturbative QCD   

  Running αs 

  Higher order QCD  
  Radiative return  (s-dependence cross section) 
 

Non-perturbative QCD  ～Hadron Physics 
  Smooth connection of perturbative QCD with  
                                         non-perturbative QCD  
  Fragmentation-Hadronization 
         Meson production mechanism 
         Baryon production mechanism 
 

Clean environment without hadrons in the initial 
state     ⇒ Helping hadron collider physics 

Beyond the SM 
 
Virtual effects  
 s-channel  new heavy particle X 
 e+e－→ X  → ｆｆ 
 e+e－→ X  → WW, ZZ 
 
  t-channel new heavy particle Y 
        with electron flavor 
 
 
 
 
 
 

Ｌｏｏｐ effects 
 
 

Light Dark Matter χ 
  e+e－ →   γχχ   single γ,   ZH  → Ｚ+χχ   
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The numbers for human resources and operation 
cost are not the final values. 
I hope they can reduce more.    (Michizono) 





• Rapid qualification of complex N-doping treatment adds 

confidence in vendor capability to handle advanced cavity 

processing techniques, important for ILC cost reduction efforts 

LCLS-II Production Cavities – Vertical Test 

6/1/2018 Sam Posen 13 Plot from D. Gonnella et al., TTC Milan 

Q0 Specification 

Data from JLab 
and Fermilab 
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PHYSICS TODAY  71,     Toni Feder            25.3.2018 

Japan tests the water for hosting International 
Linear Collider 
 
Bid now or bust: The high energy physics community is 
gearing up to plan its future facilities. 
 
Nigel Lockyer : 
“Higgs Boson is the unique particle. It’s only the fundamental 
spin-zero particle we have observed. Mixing with  a new 
particle could show up by making precise measurements of 
Higgs properties, and deviations could related to dark matter, 
cosmic inflation, or extra-dimensions. You would be nuts not 
to study the heck out of the Higgs.”        
  



Joachim Mnich:  
“The ILC concept relies on technology that has been proven. 
It has been tested in a large scale facility, and industry knows 
how to make it.”  
 
Hitoshi Murayama: 
“Once a tunnel is in place, the machine can be upgraded 
either by lengthening it or by developing better technologies. 
It’s premature to talk about the way to ramp up.” 
 

Michael Peskin: 
“But the lower energy is a good start. High energy 
physics machine costs billions, so you have to be 
patient.” 
 



Halina Abramowiticz: 
“If Japan doesn’t clearly indicate a desire to host the ILC by the end of  
2018, it would be irrelevant  in the discussion of the future. And that  
has tremendous implications. For example,  geenlighting the ILC could  
shift the focus of research at the High Luminosity LHC to the high 
energy end of proton-proton interactions, which is a `whole different 
ballgame’ from studying the Higgs Boson with the LHC.”  
 
Proponents believe the timing for the ILC could be propitious.  
Nigel Lockyer: 
“In the US, the Deep Underground Neutrino Experiment should be up 
and running by 2026, so the big money in the US high- energy program 
starts to free up. And CERN will have finished the LHC high- luminosity 
upgrade but not yet started with magnets for an energy upgrade. There 
is a global window of opportunity. The best-case scenario for the ILC 
would see it completed in the early 2030s.” 
 
 



Hitoshi Murayama: 
“No doubt infrastructure is lacking for foreigners living in 
Japan. But the infrastructure would be build up if project 
goes ahead.” 
 
Nigel Lockyer: 
“With high-energy projects so costly and rare, any global 
facility that gets realized will attract physicists and 
accelerator scientists. Build and people will come.”        
 
Satoru Yamashita: 
The important thing is to keep pushing at all the levels. 
 
 



Lyn Evans: 
“What’s needed is  a move from neutrality. Things are 
slow and opaque in Japan. It’s a diode. We give 
information in, but get nothing out. The same thing 
happened with discussion of  contribution from 
Japan to the LHC.” he recalls. 
“Suddenly, out of the blue one came.” 
 
We try to work very hard, so that the same thing 
happens also for this time ! 
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Research Organization 

Okada’s  Summary   

 The next half a year is a critical time for realizing the ILC in 
Japan. 

 We need to work together to push the project in various ways 
coherently. 

 
      Stand behind the 250 GeV ILC plan as a worldwide HEP community 

      Make the ILC Advisory Panel in MEXT/ Science Council of Japan (SCJ) 
understand the importance of the project for a positive outcome  

      Cooperate with Federation of Diet members, the industrial sector (AAA), 
local sectors to promote the project 

      Obtain general understanding by the public and scientific communities 

     Facilitate discussions between governments and funding agencies. This 
could go in parallel with the process of the ILC Advisory Panel/SCJ 
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My Summary:  
The Fukuoka Statement is very well-received. 
 

Physics： By examining physics results at LHC Run-II, 
validation of physics significance at 250 GeV is completed 
by LCC, JAHEP and the Physics Working Group under the ILC 
Advisory Panel of the MEXT. The reports (physics and TDR 
validation) are delivered to the Panel meeting yesterday.  
 

Technology: Extensive SCRF technology  developments  
specially at Euro-XFEL and LCLS-II make it from “matured 
stage” to “robust stage”. The  industrial sessions of this 
Workshop was well attended and very enthusiastic.       
 

Politics: Members of the Diet Alliance are trying to get the 
way for the ILC financing. In the same time, they are 
watching for a chances to effectively push the Prime 
Minister’s office to take positive reactions for the ILC.        
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Finally, 
We sincerely thank the local organizers of this 
workshop lead by Professor Kiyotomo Kawagoe for 
their preparations and excellent hospitality. 
  Kyushu University staff: Prof. Taikan Suehara, Prof.    
 Tamaki  Yoshioka, and Ms. Toyomura 
   +18 graduate students (Kyushu, Tokyo, Shinshu, 
     Iwate, KEK, Oregon)   +  LOC members 
 

We will meet at the LCWS2018 in Arlington Texas 
from 22nd to 26th October 2018. 
 
I hope we can feel that the traffic light goes from 
yellow to green by the next meeting. 
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