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Introduction
• Fruitful discussions on Higgs & Top physics related to CEPC and other future 

lepton colliders


• Two parallel sessions, ten talks


• Snowmass, Hbb/cc/gg, Higgs@240/360GeV, Higgs CP, Hjj


• Higgs+top&self-coupling, EFT with top, top mass, flavor anomalies, singlet

2



Xiaohu SUNPKUCEPC

Snowmass EF04
• A good review from the energy-frontier 

EF04 SMEFT global fit team


• Focus on EW+Higgs with a “global” fit: 
usually ~20-30 parameters (instead of 2499)
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With optimal observables, can reach  precision or lowerO(10−4)

x0.5
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Higgs→bb,cc,gg
• Particularly study the challenging and important channels 

with CEPC (240GeV, 5.6/ab): bb, cc, gg


• eeH and mmH were studied before and showed 
competitive results 


• vvH qqH are studied and found very competitive


• The flavor tagging and color singlet identification (CSI) 
are critical for these benchmarks
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CSI
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Higgs coupling @ 240,360GeV
• From 240 GeV to 360 GeV, new production modes are 

opened


• Vector boson fusion xs increases significantly


• Most of the background xs are dropping


• Precisions are improved largely with data taking @ 360 
GeV


• Latest results are submitted to snowmass: 2205.08553
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Higgs CP
• Any evidence of CP violation in Higgs of course leads 

to new physics


• With large dataset of Higgs bosons at CEPC, one can 
probe its CP structure, looking for CP-odd Higgs


• The optimal variable approach is taken


• Competitive results in c̃ZZ
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Convert to the 
parametrization 
used in the LHC
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Higgs probes of top-quark contact interactions and self-coupling
• NLO effects give indirect access to interactions not easily 

accessible


• The interesting 4-fermion operators in SMEFT can be probed 
at LHC and lepton colliders and they can interplay with Higgs 
self-coupling
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EFT fits to the top-quark couplings
• Attempt to constrain all top-quark related 

Wilson coefficients of the SMEFT
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An e+e collider can significantly 
improve bounds on bottom-quark 
operators, and on top-quark operators 
if operated above the tt threshold


Circular colliders (FCC-ee and CEPC) 
operated at and slightly above the tt 
threshold can improve bottom- and 
top- operators by factor 5 and 2 for 2-
fermion operators.

Here assume CEPC and FCC run just above tt 
threshold, while ILC and CLIC go with TeVs
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Top mass @ CEPC
• The top mass measurement team 

updates continuously with new 
progresses, mainly on the systematic 
uncertainties and other properties 
(width and alpha_S) this time
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Impact from LS

Γtop

αS

Beam energy varies one sigma ~2.6 MeV

Theory 
variations
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Summary
• Fruitful discussions in the sector of Higgs and top physics at CEPC


• Some highlights:


• The optimal variable methods significantly improves the measurements in the EW 
sector of SMEFT


• vvH and qqH are very competitive wrt eeh mmH benefiting from color singlet 
identification and flavor tagging


• A deep look into Higgs CP at CEPC can also help to improve the LHC results 
largely


• Circular colliders (FCC-ee and CEPC) operated at and slightly above the tt 
threshold can help significantly in understanding the top related SMEFT operators


• Many more interesting studies are not included in this summary. And you are 
encouraged to look at the slides!
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