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1. Brief review of Higgs measurements
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 In 2012, ATLAS and CMS Collaborations discovered the 
Higgs boson.  Completion of the SM!



5

 Higgs mass, width, CP, spin and couplings have been 
widely studied. 

14 MeV (exp.) 

4.1 MeV (th.)
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 Higgs bosonic couplings seems consistent with the SM predictions.
 Higgs fermionic couplings are still unclear, e.g. CP nature.

Only for gauge bosons



7



8

Measurements of  Higgs-top  coupling at the LHC
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from Huaqiao Zhang
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2. Constraining CPV Higgs-Top Coupling from
Higgs data, EDM, Flavor Physics
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 New physics effects on Higgs-Top coupling can be 
parameterized by a gauge invariant dimension-six 
operator 

after EWSB,

with

For convenient,

SMtt
s
t yyC /cosθ=

SMtt
p

t yyC /sinθ=

Aguailar-Saavedra, arXiv:0904.2387
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Electron EDM and B physics

Top EDM measurement through
top pair production at e+e- collider
may provide a robust test!

suppressed by
light quark masses

uncertainty still large
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Higgs data fit

Kobakhidze, Liu, Wu, Yue, 1610.06676 (PRD)
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Higgs Pair

< 3 times !

Liu, Hu, Yang, Han arXiv:1408.4191(JHEP)
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3. Probing CPV Higgs-Top Coupling at
LHC and CEPC 
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 Two direct ways to probe top-Higgs couplings at the LHC.

In SM, large cross section.
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 Top pair and Higgs associated production at the LHC.

Dileptonic tth(->bb) Advantages:

1. Dominant Higgs decay mode
2. Two leptons in the final states

Disadvantages:

1. Large backgrounds from tt+jets, 
especially tt+bb

2. Large uncertainty of modeling

Li, Si, Wu, Yue, arXiv:1701.00224 (PLB)



19

from Huaqiao Zhang
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bb

BDRS method
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 Spin-analyzers of CP phase are usually frame dependent.
 Boost technique or experimental selections often affect the 

sensitivity  of spin-discriminators.
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leptonic tjh(->bb) Kobakhidze, Wu, Yue, 1406.1961 (JHEP)

 Single top and Higgs associated production
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 Insensitive to pseudo-scalar 
part;

 Small effect in Zh production;

 Exclude flipped sign of tth.

 Forward-backward asymmetry

One-loop correction to                productionZhee →−+

Kobakhidze, Liu, Wu, Yue, 1610.06676 (PRD)

~1%
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 Same order as SM, sensitive 
to pseudo-scalar part;

 SM: 0.103 fb,  ~500 events for 
5k fb^-1;

 5% accuracy can constrain

Higgs rare production process                   γhee →−+

Kobakhidze, Liu, Wu, Yue, 1610.06676 (PRD)
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Conclusions

 Top-Higgs coupling has been observed at the LHC.

 CP nature of Top-Higgs coupling may be determined 
at the LHC.

 CEPC can indirectly tell the CP nature of Top-Higgs 
coupling from precision measurements.
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Indirect tests at the CEPC
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