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Probing the new physics

If NP contribution to W mass at tree level,  MNP ∽ TeVs

Probably too heavy for LHC direct production. 
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Example: Z’, triplet, … 

Modification to Higgs coupling, at 10-3 , too small for Higgs factories.

Modification to Z coupling, 10-3, Tera Z will confirm.



Probing the new physics

If NP contribution to W mass at tree level,  MNP ∽ TeVs

Indirect measurement, 4-fermi operator from Z’
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Example: Z’, triplet, … 



Probing the new physics

If NP contribution to W mass at 1-loop level,  MNP ∽ a few hundred GeV
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SM 1-loop couplings  (e.g. ): h → gg, h → γγ

∼
1

(4πv)2
H†HF2 ∼

1
(a few TeV)2

H†HF2

The correction to these can be as large as 10(s)% (for ) 
  
and  a few percent for  

h → gg

h → γγ

LHC reach model dependent.



Probing the new physics

If NP contribution to W mass at 1-loop level,  MNP ∽ a few hundred GeV
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The correction to these can be as large as 10(s)% (for ) 
  
and  a few percent for  

h → gg

h → γγ 11
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Precision of Higgs coupling measurement (kappa0 fit)

FIG. 2. The Higgs precision projections at CEPC in di↵erent kappa fit frameworks, shown in red

bars. The projections with CEPC 240 GeV run only are shown in dashed opaque bars, and the

improved result with CEPC 360 GeV run are shown in solid bars. Note that with the upgrade

CEPC run plans, including the HL-LHC in the combination does not lead to any visible changes

in the results in the chosen set of free parameters. Hence, we do not consider them separately here

anymore. The upper panel has the total width as a derived quantity instead of a free parameter

(as in the lower panel), enabling a direct comparison with the HL-LHC sensitivities shown in gray

bars. HL-LHC has a large flat direction with total width as a free parameter, and hence its results

are not shown in the lower panel.



Probing the new physics

If NP contribution to W mass at 1-loop level,  MNP ∽ a few hundred GeV
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LHC reach model dependent.

Significant correction to SM coupling at tree level, can be at percentage level!

Such as top/bottom/lepton partners. 

Precision Z measurement already constrain them.  

Future Z factory, t tbar threshold run can go much further. 


