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Beam size (IP): 6 nm • 500 nm • 300 mm 

Polarization:  e 
-  >80% ;  e 

+  30-40%  



Running scenario will depend on LHC 

and early ILC results 

550 GeV is  ~2.4  better  precision over 

500 GeV for ttH coupling measurement 

Running scenarios at start of data taking  
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• SiD 
– High B field (5 Tesla) 

– Small ECAL ID 

– Small calorimeter volume 
• Finer ECAL granularity 

– Silicon main tracker 

 

 

• ILD 
– Medium B field (3.5 Tesla) 

– Large ECAL ID 

• Particle separation for PFA 

– Redundancy in tracking 

– TPC for main tracker 

 

Detectors design strategies 
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Higgs production at ILC  



Decay e 
+ e 

- → Z (mm) H (b𝐛 ) 

𝑠 = 250 GeV 

𝑠 = 500 GeV 
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Constants F1, F2, F3, F4, F5  can be calculated with a 

high accuracy and small theoretical uncertainties 

1. Obtain gZ  from first measurement of x-section 

2. Obtain ratio gZ / gW   from the second and third 

      measurements 

3. Using obtained gZ  and gW, we can get  ГH  from 

      four of fifth measurements 

H → 𝑊𝑊
∗ 

H → 𝑏𝑏   

H → 𝑎𝑙𝑙 

Higgs boson coupling constant measurements at ILC 

Z → m+
 m- 
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Parameters measurable at ILC  



Expected accuracy of coupling measurements   
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Expected accuracy of coupling measurements   
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Fingerprints of  BSM  models 
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A supersymmetric model A Higgs compositeness model 

Fingerprints of  BSM  models 

Error bars indicate the 1 s  uncertainties expected from the  

model-independent fit to the expected full ILC data set. 
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If h(125) has small CP-odd admixture: 

e+ e 
--→ Z h ,   h → t +t -,   t → p , r , a1 , l  

Uncertainties of  

about (5-10)° in  

mixing phase at 

ILC with a few 

hundreds fb-1.  

(also 

Here decay products (p, r, a1, l) and their impact parameters have to be measured. 

) 

CPV in Higgs decay h → t +t - 

t t 
CP-odd 

contrib 

  

Z 

h 

CPV appears in many extensions of Higgs Sector. 

2HDM : two doublets of scalar fields with identical quantum numbers. 
Three neutral fields : h, H, A ; two first are CP-even, last one is CP-odd. 
These states are mixed to physical mass states in Higgs basis. 
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Top quark physics 

Top quark production near threshold 

               

Top quark production at different channels 

Measurement near threshold: mass with accuracy ~17 MeV, width ~ 26 MeV. 

Measurement of Yukawa coupling with accuracy ~ 4.2 %.  

Measurement of  forward-backward asymmetry. 

Measurement of exotic top quark couplings at larger energies. 
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e+
 e-

→ t 𝑡  



Other topics  

e 
+ e 

- → f  𝑓  contribution from Z’ and other BSM (in particular 

Extra Dimensions) can be tested in these processes 

e 
+ e 

- →  W +W  -  /  Z Z  / Z W 
+W 

- / Z Z Z  

Precision  QCD  test, measurement of  W  mass 

Extensions of Higgs sector 

New exotic states 

SUSY particles (very weak couplings) 
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Conclusion 

ILC well suited for BSM physics searches 

Wide physics program is proposed for ILC 

Most important topics are precision Higgs boson and top 

quark measurements  
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Background information 



• The next generation e+e- collider (500GeV,  upgradable to 1TeV) 

• Design work and accelerator R&D have been carried out in a global framework.  

      The ILC TDR was completed by Global Design Effort (GDE) in 2013 and the next phase  

      of design and R&D works has started under the leadership of Linear Collider   

      Collaboration (LCC). 

• Discovery of a Higgs particle at LHC in July 2012 set a clear physics target of the initial  

      stage of ILC. 

International Linear Collider (ILC) 









ILC collider 



Baseline ILD detector design 





Talk S. Berge at ECFA 2013, Hamburg 

CPV in  decays  h → t +t - 


