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EFT at e+e- Colliders 
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A large amount of such studies have been pursued for 
future lepton colliders in literatures … …

In an EFT, the leading effects of BSM physics above the EW scale 
can be parametrized by a set of 6D operators  

Given their model independence, the sensitivity of probing 
these operators can serve as a nice measure of the 

performance of the currently proposed e-e+ colliders  

[See M. Peskin’s talk]



The 6D Operators to Analyze
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These operators contribute by renormalizing the fields, 
shifting the EW parameters, or introducing new vertices  

[See S. Jung’s talk]



The 6D Operators to Analyze
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Important to utilize all of these observables for a 
sensible sensitivity analysis

The 6D Operators to Analyze

Six operators contribute to representative EWPT observables
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Despite the work in literatures, we would like to make a 
comparative study on the sensitivity performance at CEPC, 

FCC-ee and ILC  
—— helpful for optimizing the machine design and the 

operating scenario choice  



Operating Scenarios and Projected Precisions 
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[See E. Elsen’s talk]
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Sensitivities to the Six EW Operators at CEPC

Turning on the sixth operator 
causes a jump-down of the 
conservative sensitivity for 

probing these operators
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Seems working well:  
six classes of EW observables 

vs. six EW operators

Sensitivities to the Six EW Operators at CEPC



Weak observables!

Sensitivities to the Six EW Operators at CEPC
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Sensitivities at CEPC
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With this input, now we can extend this analysis by including other obseravbels 
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arXiv:1704.02333, where the EW operators were assumed to be constrained 
sufficiently well) 
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Sensitivities at CEPC



CEPC vs. FCC-ee 

With basic picture about the CEPC performance, we can make a comparison 
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the FCC-ee sensitivities are mildly, but universally better than the CEPC 
ones, in both conservative and optimistic scenarios. 



ILC vs. CEPC and FCC-ee
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sensitivities or even much better (O_6) 
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Role of  ILC at 500 GeV
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comparable to the CEPC/FCC-ee ones   
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�(W+W�)

�(Zh) and �(⌫⌫h)

�(Zhh)
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 Summary and Others

 To fully utilize the potential of the e-e+ colliders, it is crucial to further 
improve the sensitivities to the EW operators (can Gamma_W help?).  

 The ILC250 is less capable in probing the set of operators (in the scenario 
with fixed beam polarization). But, this can be adequately compensated by the 
data at 500 GeV  

 The Zhh at ILC500 GeV plays a crucial role in probing O_6 operator/cubic 
Higgs coupling (how about quartic Higgs coupling?)
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Probing Quartic Higgs Coupling 

The quartic Higgs coupling contributes to di-Higgs production 
at loop level by renormalizing the cubic Higgs coupling and 

modifying the vertex form factors 
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Probing Quartic Higgs Coupling 

MS bar renormalization scheme with mu=125 GeV

Zhh+ ⌫⌫hh



LHC
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Thank you!
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Backup - Probing Quartic Higgs Coupling 


