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Motivation

• Why is it important for the discovery of the Higgs boson ? 

• 1. It is a byproduct of the BEH mechanism, so if we discover the 
Higgs boson, then we can confirm the BEH mechanism ! (It is NOT 
just a new scalar particle !) 

• 2. New type of interactions : 
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Formalism from Higgs Precision 
(Higgscision) analysis

• Assuming that the Higgs boson h is a generic CP-
mixed state, we can write the gauge-Higgs and 
Yukawa coupling as 
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Formalism from Higgs Precision 
(Higgscision) analysis

• Since we are primarily interested in size of the gauge-Higgs and 
top-Yukawa couplings and the relative sign between them, for 
bookkeeping purpose, we use the following simplified 
notations : 



Results from Higgs Precision 
(Higgscision) analysis for Run-I data
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Probing the Top-Yukawa Coupling in Associated 
Higgs production with a Single Top Quark

• As well known, tth production only depends on the 
absolute value of the top-Yukawa coupling.  

• Meanwhile, in thX production, this degeneracy is lifted 
through the strong interference between the two main 
contributions which are proportional to the top-Yukawa 
and the gauge-Higgs couplings, respectively. 

• Especially, when the relative sign of the top-Yukawa 
coupling with respect to the gauge-Higgs coupling is 
reversed, the thX cross section can be enhanced by 
more than one order of magnitude.



tth production at LO



thX production with X=j



Other thX productions with X=jb, W, b



Variation of cross sections for thX production



Variation of cross sections for thX production versus 
C^P_t
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Discussion



Thank You For Your Attention ! !

No New Physics ?!


