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Outline 

• Historical context and Canada 
• Physics case in brief 
• Accelerator development 
• Japan and the ILC 
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History 
• In the era of the highly successful physics program at LEP (and 

SLC), a growing consensus developed that a higher energy 
electron collider was necessary to advance our field 

• due to synchrotron losses, the next step beyond LEP requires a linear 
rather than circular collider design 

• key elements of the physics program established 
• complementary to LHC physics 

• Canada has a long standing record of participation: 
• Canadian theorists participated in studies beginning in the mid-90’s. 
• In the late-90’s as the LEP program was coming to an end, several 

physicists from OPAL began studies related to a LC TPC 
• Later, they were joined by a group working on calorimetry 

 
• At the IPP-LRP session this week, Alain Bellerive summarized the 

recent activities in Canada, particularly for detectors 
• My presentation will focus on accelerators and the international scene 
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ILC: a well established proposal 

• The physics case and the technical design of the accelerator 
and detectors have been documented in several cycles over 
the years (multi-volume reports): 

• TESLA – proposal to German Government (2001) 
• ITRP – merge global effort into one design with SRF (2004) 
• Global Design Effort: 

• Reference Design Report (2007) 
• Interim Report (2011) 
• Technical Design Report (2013) 

• 5 volumes 
• 2400 signatories 
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Physics case 

• The physics case for a future linear collider remains strong 
• Indirectly search for physics beyond the SM, using the high 

precision achievable at electron colliders: 
• Precision Higgs Studies 
• Precision Top Measurements 

• Direct searches for New Physics 

 
• A few examples follow, borrowing from: 
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Higgs: What we know from LHC 

• Evidence that coupling is proportional to mass: 
 
 
 
 
 
 
 
 
 

• But…. large uncertainties 
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Higgs: What more will a LC tell us? 

• There are some caveats to the LHC rate measurements: 
• top quark coupling is inferred from loops: could by affected by 

other new physics 
• to convert rate measurements into coupling measurements 

requires a value for the total Higgs width (so SM is assumed?) 
• Higgs decays involving invisible particles will not be seen 

 
• At a LC, the “Higgsstrahlung” process  

allows Higgs to be tagged by the  
recoil Z. All decays included,  
so couplings can  
be measured. 
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Higgs: What more will a LC tell us? 

• The ILC precision will exceed even HL-LHC: 
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Higgs: What more will a LC tell us? 

• Precision coupling measurements (1%) are important to 
discriminate between models: 
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Other physics examples 

• LC top mass uncertainty 50-100 MeV, a factor 5-10 times 
better than HL-LHC projections 

• Important, as SM Vacuum is “poised precariously between stability 
and instability” – depending on the top mass 

 
• LC direct searches for physics (eg. SUSY or other DM) are 

complementary with LHC 
• testing electron vs. quark couplings 
• lower and better understood backgrounds at a LC 
• LC brings additional sensitivity to weakly interacting states, purely 

hadronic or soft-jet signatures 
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Physics → Detector challenges 
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Physics → Detector challenges 
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Physics → Detector challenges 
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Physics → Detector challenges 
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ILC accelerator status 

• The Technical Design Report (not site specific) was 
completed and published by the GDE in 2013 
 

• Current focus: site specific design issues and continuation 
on SRF technology development 
 

• ILC cyromodule test at Fermilab reached design goal of  
31.5 MV/m (across entire module of 8 cavities) in 2014 

• Ongoing SRF industrialization in construction of XFEL at 
DESY 
 

• Currently operating test systems: 
• KEK – ATF2: goal to reach 37 nm beam size (44 nm achieved) 
• KEK – STF: string tests 
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ILC facilities at KEK 
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ILC facilities at KEK 
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Site specific designs underway 
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Single tunnel concept 
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Canada and ILC accelerator technology 

• The ILC SRF cavity design at the heart of the ARIEL e-linac at 
TRIUMF 

• End group design modified for high power operation 
• Worked with local company (PAVAC) to develop SRF manufacturing 

capability in Canadian industry 
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Canada and ILC accelerator technology 

• ARIEL-I phase completed with the first commissioning of the 
e-linac, September 2014. 
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Japan and the ILC 
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Japan and the ILC 
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Japan and the ILC 
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ILC Tokyo Event, April 22, 2015 

• ALCW moved to Tokyo – to hear from political leaders 
• Keynote address from Hiroya Masuda, Chairman of the 

Japanese Policy Council (and former Iwate governor) 
• Japan faces a crisis 

of rapidly declining 
population 

• Government 
policy to promote 
immigration from 
large cities to 
rural areas 

• Interest in attracting 
researchers from 
around the world 
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Looking back… 

• Circa 2000 
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Upcoming workshop and school 
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