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We apply CCWZ to the extension of the HEFT !! 
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Summary 

•  We formulate a generalization of HEFT (GHEFT) so 
that it includes additional scalar fields.  
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•  GHEFT is invariant under nonlinear SU(2)xU(1) 
thanks to CCWZ method  

Goal Make model-independent prediction about 
, , , … properties of 

perturbative unitarity  
( i.e.                ) 

Finiteness of S 
(i.e.                ) 

•  Take Home Message 
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Loop expansion : 1-loop level 

1-loop diagram 
vertex w/ 

counterterm in 

Renormalization condition 

Observables not used for R.C. can be predicted 

1-loop level 

tree level 

4-fermi (counterterm) 
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Loop expansion : 2-loop level 

2-loop level 

1-loop diagram counterterm 

Renormalization condition 

1-loop level 
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2-loop diagram 
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Peskin-Takeuchi’s S, T, U parameter 
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T parameter 

if 

= 0 ( SM ) 
= 0 ( 2HDM ) 
= 0 ( Georgi  Machacek Model) 
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in 2HDM should satisfy Killing eq. 

in SM should satisfy Killing eq. 

in SM + Singlet Model should satisfy Killing eq.  

and 

and 

and 

Killing eq. = Model-independent correlation 

Goal : 
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2020/2/18	 KEK-PH 2020 " Generalization of Higgs Effective Field Theory "  



56	

Killing eq. = Model-independent correlation 

Goal : 

, , , … 
Model-independent prediction on new scalars 

2020/2/18	

in 2HDM should satisfy Killing eq. 

in SM should satisfy Killing eq. 

in SM + Singlet Model should satisfy Killing eq.  

and 

and 

and 

KEK-PH 2020 " Generalization of Higgs Effective Field Theory "  


