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ATLAS and CMS collaboration, JHEP08(2016)045; 
CMS collaboration, CMS PAS HIG-16-020.
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• With more and more data, the contour will become smaller and 
smaller. 

• Will the Higgs boson be more and more SM-like?
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• The relation between cg and c2g is model-dependent. For example, 
for new physics does not carry the SM SU(2)L quantum number, 
we have cg=c2g.
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• The degeneracy in the single Higgs production.

The degeneracy in the single Higgs production



• Resolving the degeneracy with Higgs pair production.
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• Total cross section at pp collider.
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U. Schubert, and T. Zirke, PRL117(2016)079901.



• Total cross section at pp collider.
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• s-wave dominant!
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• s-wave dominant!
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• From parton level to detector level.

�after cuts =

Z
dmhh

d�

dmhh
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Cut acceptance 
function

• For s-wave process, the cut acceptance function does not depend 
on the detail of the angular distribution when we integrate it out. 

• The total cross section after cut can be calculated without 
simulation point by point in the parameter space in NP model. 

• We only need to know the cut acceptance function!
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• From parton level to detector level.
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• Reproducing the ATLAS result perfectly!

ATLAS collaboration, ATL-PHYS-PUB-2014-019.
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• Resolving the degeneracy at 14TeV LHC.
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• From 14 TeV LHC to 100 TeV pp collider 30ab-1.
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• Some NP model might predict the same results with the SM in the 
single Higgs processes. 

• A precise measurement of the single Higgs processes can not 
resolve this degeneracy. 

• The measurement of the Higgs pair process can help us resolve 
the degeneracy. 

• At 100 TeV pp collider, a precise measurement of the Higgs pair 
processes is possible, and can help us understand the properties 
of the Higgs boson.

Summary

SM single Higgs result ⇒ SM-like HiggsX

Thank you!
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