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 Target audience is the Snowmass Higgs 
Subgroup Conveners and Others Gathered at 
the Snowmass Meeting in Minnesota 

 Summarize Higgs physics potential of the ILC 
 Utilize existing literature including LOI & DBD 

results from ILD & SiD  
 Perform new studies to fill in gaps and to 

address issues raised by Snowmass Higgs 
conveners 

 Include self-contained Higgs theory section 
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*See following talk in this session by Stefan Berge

*
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Suggested table from Snowmass Higgs Conveners 
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Suggested table from Snowmass Higgs Conveners 

LHC HXSWG interim recommendations to explore the coupling structure 
of a Higgs-like Particle  arXiv:1029.0040 
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 coupling scaling factor examples, and some assumptions used in all parameterizations iκ
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We do not have the resources to get the   event 
generation machinery up and running in a timely 
manner.

Higgs physics with

   Therefore we wi

N

l

ew S

l ta

 

k

the  option at 

e previo

IL

tu

us  stu

dies

C

dies
BR

e e
σ

γγ

+ −

×
 

of Higgs  and CP-violation, compare the 
results with those from  ILC and high 
luminosity LHC, and attempt to quantify the 
additional physics provided by the  option. 
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In consultation with acc. physicists  luminosity upgrad

Investigate impact of ILC luminosity upgrade

e
options have been explored (next slides). 
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measurement errors and identify important
systematic errors. 



ILC Parameters 

Initial ‘Higg’s 
Factory 

500 GeV 
Baseline 

14 March, 2013 22 



ILC Luminosity Upgrade 

• Concept: increase nb from  1312 → 2625 
– Reduce linac bunch spacing  554 ns → 336 ns 
– Increase pulse current  5.8 → 8.8 mA 
– Increase number of klystrons by  ~50%  

 
• Doubles beam power  ×2 L (3.6×1034cm-2s-1) 

 
• Damping ring: 

– Electron ring doubles current (389mA  778mA) 
– Positron ring: possible 2nd (stacked) ring (e-cloud limit) 

 
• AC power: 161 MW  204 MW (est.) 

– AC power increased by ×1.5 
– shorter fill time and longer beam pulse results in higher RF-

beam efficiency (44%  61%) 
 

14 March, 2013 Marc Ross, SLAC 23 



Staging and Upgrades: 

14 March, 2013 Marc Ross, SLAC 24 

1500 GeV E_cm 
2450 bunches 

1000 GeV E_cm 
2450 bunches 

500 GeV E_cm 
2620 bunches 

250 GeV E_cm 
2620 bunches 

500 GeV E_cm 
1312 bunches 

250 GeV E_cm 
1312 bunches 

Beam intensity 

E_
cm

 

Design Baseline 

250 GeV E_cm 
5240 bunches 

Assume 30% improved efficiency; 
new ring may be required.  
Assume similar improvement in 
beam size 

1000 GeV E_cm 
1312 bunches 

1500 GeV E_cm 
1312 bunches 



ILC at low/high Ecm 
• Low Ecm operation of upgraded ILC: 

– L250 ~ 3e34; Wall plug 200 MW 
– Higgs Factory Option 

• High Ecm ~ 1.5 TeV  
– L1500 ~ 6e34; Wall plug 340 MW 

14 March, 2013 Marc Ross, SLAC 25 
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 Any suggestions for how we can improve the paper are welcome. 
 The paper will be based mostly on existing literature but will contain 

some new results: 
◦ Updated full simulation Higgs BR studies  with mH=125 GeV and Ecm=250-500  
◦ Full simulation study of the invisible Higgs width 
◦ Additonal Higgs self coupling studies 
◦ Consideration of a luminosity upgrade 

 Event generation and  DBD-like simulation and reconstruction for ILC 
Higgs studies with mH=125 GeV and Ecm=250-500 essentially 
complete.   Analyses have started. 

 Our self-imposed due date for a first draft is June 6.  The draft to be 
used by the Snowmass Higgs Subgroup in creating their pre-
Minnesota draft is due a little over three weeks later on June 30.  We 
consider the June 30th version of our paper the most important one. 

  Two additional dates of interest for revisions are the first day of the 
Minnesota meeting, July 29, and the absolute cutoff date for 
revisions, Sep 30. 
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