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ILC Scope 

ILCSC “scope 
document” specifies 
the requirements, 
including emphasis 
on importance of 
variable energy 
operation, with 
good luminosity 
performance 
• Top could be 
special messenger; 
350 GeV scan! 
• Polarization very 
powerful probe! 
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Higgs threshold spin analysis 

 20 fb-1 at each energy point 

This is an example of the need for 
good low energy luminosity 

hep-ph/0302113    Dova, Garcia-Abia 
 and Lohmann 



ILC Design Evolution 

•  Reference Design Report (RDR) – 2007 
–  First detailed technical snapshot, defining in detail the 

technical parameters and components to guide the 
development of the worldwide R&D program 

•  SB2009 
–  Proposed set of changes to the baseline aimed at 

optimizing ILC design for cost, performance and risk. 
–  Physics impact studied and commented on by Physics and 

Detectors Study Group* 

•  New ILC Design and Parameters 
–  Response to study group’s reaction to reduced low energy 

luminosity – a modified design with new parameters 
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* T. Barklow, M. Berggren, J. Brau, K. Buesser, K. Fujii, N. Graf, J. Hewett, T. Markiewicz, 
  T. Maruyama, D. Miller, A. Miyamoto, Y. Okada, M. Thomson, G. Weiglein 
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Recently Updated ILC Machine Parameters 
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Recently Updated ILC Machine Parameters 
(cont.) 
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Recently Updated ILC Machine Parameters 

Luminosity in the 1% energy peak Luminosity (1034) 

2 

1 

TF = traveling focus 
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Physics and Detector Studies of New ILC Parameters 
•  Effects which have been studied 

–  Luminosity at low Ecms 

–  Effective luminosity due to Beamstrahlung losses 
–  Machine backgrounds – Takashi Maruyama 

•  Physics processes studied to assess impact 
e+e- → Z h → µ+ µ- Higgs 

•  Higgs mass – Hengne Li 
•  Higgs cross section – Hengne Li 
•  Higgs branching ratios  - Hiroaki Ono at ECFA IWLC 

Stau detection (forward electron vetoes) – Mikael Berggren et al. 
Low mass SUSY scenarios study – Paul Grannis 

•  Snowmass SM2 benchmark 
–  (m0 = 100 GeV, m1/2 = 250 GeV, tan β = 10, A0 = 0, and sign µ = +)  -  

similar to SPS1a point 
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Higgs Mass and Cross Section 
•  Higgs measurements are best done at Ecm=250 GeV 
•  New Study of Higgs Recoil Mass compares new machine 

parameters with RDR, and operation @ 350 GeV - Hegne Li 
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Higgs Mass and Cross Section 

Coupling precision (cross section) better 
with new parameters than RDR 

Higgs precision improvements: 
     δM: 43 MeV → 29 MeV (wTF) 
     δσ:  3.9% → 3.4% (wTF) 

Hengne Li 



Higgs Branching Ratios 

•  Study in progress 
•  Preliminary results presented in Geneva 
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Higgs Branching Ratios 
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H. Ono 
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Low mass SUSY scenarios study 
•  Study of Snowmass SM2 point ( ~ SPS1a point ) 

•  hep-ex/0211002v1,  P. Grannis 
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Low mass SUSY scenarios run allocations 

~1000 fb-1 equivalent luminosity 
     (scaled by L ~ E) required to  
     achieve physics program 

hep-ex/0211002v1,  P. Grannis 
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Low mass SUSY scenarios run allocations 

sparticle mass precision expected in the RDR and SBmodified parameter sets differ little 
from those with the Ecm luminosity scaling.  P. Grannis, Oct. 28, 2010 



Physics Without Traveling Focus 

•  Loss of luminosity at highest energies 
–  Impact needs to be quantified 
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Positron Polarization 
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250 GeV 350 GeV 500 GeV 
Positron 
Polarization 

31% 29% 22% 

G. Moortgat-Pick 
IWLC10, Geneva 



Positron Polarization 
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G. Moortgat-Pick 
IWLC10, Geneva 



Summary 
•  The New Baseline Machine Parameters are being studied by 

the physics and detectors SB2009 Working Group 
–  Beamstrahlung losses 
–  Machine backgrounds 
–  Higgs mass, cross section, & branching ratios 
–  Stau detection 
–  Low mass SUSY scenario (an example) 
–  Polarization 

•  The improvement in the low energy luminosity performance 
over the past year appears to have significantly restored 
physics potential of the ILC design 

•  We assume traveling focus will be implemented 
•  Without it, the main impact would be at the highest energies 

(~25% loss of luminosity) 
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