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Claims against ILC
• For all the Higgs couplings other than htt and hhh, TLEP can 

do much better than ILC owing to its higher luminosity and 
capability to host 4 detectors.

• TLEP tunnel can house a 100TeV class pp collider that would 
provide much better precisions for htt and hhh than ILC.

• ILC’s precision on various Higgs couplings are only a factor of 
two or so  better than those from HL-LHC, if possible future 
improvements in analysis techniques and theory errors are 
taken into account.

• Though TLEP cannot measure the htt and hhh couplings, they 
can be measured at HL-LHC with similar precisions to those 
expected at ILC.
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Tim Barklow’s Presentation 
at the Higgs Colloquium

EF5.  The message from the LHC seems to be that with data in hand, we consistently 
outperform expectations for extraction of Higgs properties. In that case, what would an ILC 
contribute? What key assumptions are we making now that we could relax with ILC inputs?
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and hence
model-dependent!

7



8



9



Weiming Yao’s Presentation 
at a Higgs Parallel Session

Self-coupling at HL-LHC & HE-LHC
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Answers to the Claims
• For all the Higgs couplings other than htt and hhh, TLEP can do much better than 

ILC owing to its higher luminosity and capability to host 4 detectors.
➡ With HL-ILC including both energy and luminosity upgrades, there is no 

qualitative difference in precisions.
• TLEP tunnel can house a 100TeV class pp collider that would provide much better 

precisions for htt and hhh than ILC.
➡ The HL-ILC can model-independently determine htt to 2% and hhh to 13%, 

wheres the corresponding HC precisions are model-dependent and that 
turned out to be similar or even worse even at 100TeV VLHC. Much worse 
at HL-LHC.

• ILC’s precision on various Higgs couplings would be only a factor of two or so  
better than those from HL-LHC, if possible future improvements in analysis 
techniques and theory errors are taken into account.

➡ LHC needs model assumptions to extract couplings, while ILC can determine 
them completely model-independently. If the same model assumptions are 
made, ILC’s precisions will be far much better.

• Though TLEP cannot measure the htt and hhh couplings, they can be measured at 
HL-LHC with similar precisions to those expected at ILC.

➡ See the answer to bullet number 2.
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Energy Frontier Summary 
by Chip Broock

Excerpts from Higgs Part 
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Snowmass Summary 
by Ian Shipsey

Excerpts from EF part 
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From the EF summary by Chip Brock
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From the EF summary by Chip Brock
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From the EF summary by Chip Brock
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From the ACF summary by William Barletta
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Next Step
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What we want
We have the 125 GeV boson that is a powerful tool to explore the symmetry 
breaking sector (SBS). 
We need to invent a way to make maximal use of it.

Is it possible to map various BSM models in ideally a single and hopefully a 
small number of generic parameter spaces so as to compare the physics reach 
of ILC with that of the future upgraded LHC.
If yes, explore the possibility of fingerprinting BSM models in the generic 
parameter space.

The most important Mission of ILC = bottom-up reconstruction of the SBS and 
clarification of its relation to other open questions of elementary particle physics.

Make a strategy to reconstruct the SBS
Shape of SBS: Multiplet Structure (a SM-like 2-let main but what about 
small admixtures of 1-let?, 3-let? If there, how many?, ....) 
Dynamics behind SBS: weakly/strongly interacting = elementary/composite

Clarify relation to other open questions: DM, Baryogenesis, Neutrino mass, 
Hierarchy, ...

ILC is an energy frontier machine. We need to re-examine the possibilities given 
the existence of the 125GeV boson and their relations to the open questions.

25



More Exercises Needed
For theorists:

ILC can measure various quantities such as mh, gamma_h, ghxx, mt, etc. far 
better than LHC. But how accurately do we really need to measure them?
→ partly done in the snowmass study

What will be the ultimate theoretical uncertainties in various predictions for LHC 
and ILC, respectively?

For Experimentalists:
Update all the old analyses with mh=120 GeV to mh=125GeV → partly done
Complete the analyses such as rare Higgs decays: → partly done but not fully yet
Improve the analyses such as self-coupling, H->gamma gamma where the results 
are not yet satisfactory. → being worked on
With the projected running scenarios described in DBD, the most measurements 
are still statistically limited and should improve by a luminosity upgrade or by 
running longer. Nevertheless, ILC, too, will hit systematics limits, eventually. It is 
probably the right time to start more serious studies of expected systematic 
errors.

Identify possible sources of systematic errors
Estimate to what degree we can control them → partly done but not fully yet
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