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:     Linear Collider at 250 GeV <  < 1000 GeV ILC e e s+ −
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 Each scenario corresponds to accumulated luminosity at a certain 
point in time. 

 Assumption: run for 3X107 s at baseline lumi at each of 
Ecm=250,500,1000 GeV, in that order.   Then go back and run for 
3X107 s at upgrade lumi at each of Ecm=250,500,1000 GeV. 
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      ,WW l l l eν ν µ→ =

      ,ZZ l l l l l e µ+ − + −→ =
Discovery decay modes at LHC
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•

⇒ ∆ ∝ 

  All beam crossings are triggered at the ILC
  All background is electroweak.   
  Roughly, the detection efficiency is independent of 

    decay mode   ( ) / 1/BR BR BR

QUALITATIVE DIFFERENCES BETWEEN ILC & LHC

γ µ

•

•

•

 LHC Higgs detection efficiency is uneven
  across decay modes.
 Higgs was discovered in decays modes 

  with , , ,  which have relatively small BR's 
 Qualitatively, there is complementarity between 

 

e

  the ILC and LHC with respect to decay modes.  
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QUALITATIVE DIFFERENCES BETWEEN ILC & LHC
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 All LHC Higgs measurements are 
   measurements of   BRσ

σ
σ

+ −

•

•

→
•



 

 Almost all ILC Higgs measurements are 
  measurements of  .  
 One crucial measurement is different:  the Higgs recoil 

   measurement of  ( ).  
  is the key that unlocks the door to mZH

BR

e e ZH

Γ

odel independent 
     measurements  of the Higgs BR's  and  at the ILC.tot

1

1

Combined: M .032 GeV,  / =2.5% for L= 250 fb

                  M .015 GeV,  / =1.2% for L=1150 fb
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1/ 1.3% (0.6%) for L=250 (1150) fb
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QUALITATIVE DIFFERENCES BETWEEN ILC & LHC

σ
σ



i 33

ILC model independent global coupling fit using 32  
       measurements  and  measurement ZH

BR
Y Y

The cross section calculations  do not involve QCD ISR.
The partial width calculations  do not require quark masses as input. 

We are confident that the total theory errors for   and  will be at

i

i

i i

S
G

S G  
the 0.1% level at the time of ILC running.
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ILC Measurement Summary
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7 Parameter HXSWG Benchmark *

LHC

THE QUALITATIVE DIFFERENCES BETWEEN ILC & LHC
LEAD TO QUANTITATIVE IMPROVEMENTS OVER LHC

κ κ κ= Γ = Γ∑ 2

SM  decays i
*  Assume    &  SM

c t tot i i
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Other Higgs Couplings

LHC

30%                      10%

-                          50%
(17 28)%         < (6-17)%< −

-                            -

-                            -

*

→*  Current full simulation result using  , *  only.   Results will improve as 
     more Higgs decay modes are added,  and as jet combinatoric problems are solved.

H bb WW

*

*  Does not include results from searches for non-SM decays, including invisible
    decays.  The error on the total width will improve significantly once these 
    results are incorporated into the fit.
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7 Parameter HXSWG Benchmark *

κ κ κ= Γ = Γ∑ 2

SM  decays i
*  Assume    &  SM

c t tot i i

Alternate Luminosity Scenario
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Alternate Luminosity Scenario

Other Higgs Couplings
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+ −Combining LHC Results with Results from Various Future  Colliders
(from D. Zerwas and the SFITTER Group)

e e
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What do these precision values mean? 
For Higgs couplings, better precision means greater discovery potential.

Typical coupling 
variations for several 
BSM Higgs models:

2HDM:
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Upgrade Luminosity

Baseline Luminosity
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Upgrade Luminosity

Baseline Luminosity
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