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Introduction
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125 GeV Higgs is very SM like:

ATLAS Higgs Public Results



  

Introduction

2018 updated of the 125 GeV Higgs results.

The ttH and bbH couplings are established.

ATLAS 1806.00425
CMS-HIG-16-044
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Introduction

From prof. Kai-Feng's talk this morning

At 13 TeV:

NCTS Annual meeting 2018,                                    P.Y. Tseng,                                                                    p.2



  

Higgcision

Combine the ATLAS, CMS, and Tevetron signal 
strength data.

2-sigma deviation from SM?

K.Cheung, J.S.Lee, P.Y.Tseng: 1810.02521
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Higgcision

For each decay and production modes.

K.Cheung, J.S.Lee, P.Y.Tseng: 1810.02521
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Higgcision

Non-SM contribution to Higgs decay width:

The best fit value is:

Assume the center value is consistent with SM, 

K.Cheung, J.S.Lee, P.Y.Tseng: 1810.02521
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K.Cheung, J.S.Lee, P.Y.Tseng: PRD90, 
095009(2014)



  

Higgcision

Negative ttH couplings with respect to the VVH 
coupling is ruled out:

K.Cheung, J.S.Lee, P.Y.Tseng: 1810.02521
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K.Cheung, J.S.Lee, P.Y.Tseng: PRD90, 
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Higgcision

For the first time, negative and positive bbH couplings 
is statistically different:

K.Cheung, J.S.Lee, P.Y.Tseng: 1302.3794
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K.Cheung, J.S.Lee, P.Y.Tseng: 1810.02521



  

Higgcision

Negative ttH and bbH couplings with respect to the 
VVH coupling:

Because of the precise measurements of Higgs-
photon-photon and Higgs-gluon-gluon couplings:

Flip the sign of bbH coupling gives 10% changes of the 
Higgs-gluon-gluon coupling 
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Higgcision

For each decay and production modes.

K.Cheung, J.S.Lee, P.Y.Tseng: 1810.02521
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Higgcision

Custodial symmetry: WWH and ZZH couplings

K.Cheung, J.S.Lee, P.Y.Tseng: 1810.02521
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Higgcision

Custodial symmetry: WWH and ZZH couplings

K.Cheung, J.S.Lee, P.Y.Tseng: 1810.02521
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Higgcision

CP violating ttH coupling:
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Higgcision

Predictions for the Z-photon signal strength:

Strong correlation between H-Z-photon and HVV 
couplings

H-Z-photon coupling can be 1.2 times larger implies 
signal strength can be 1.4 times larger. 
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Higgcision

Status of SM:
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Summary

The combined signal strength 2-sigma deviation from 
SM.

Bottom-Yukawa coupling statistic difference between 
positive and negative signs.

Negative Top-Yukawa coupling is ruled out.

Higgs nonstandard decay branching ratio is less than 
8.4%. 
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Summary

We tested Custodial symmetry: WWH is larger than 
ZZH but still within 1-sigma.

We predict the Higgs-->Z+photon. In general, it is 
consistent with SM. In extreme case, branching ratio 
is enhanced by 40%.
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Thank You !



  

Back Up



  

Higgs Production at LHC
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The production mechanism: ggF, VBF, Vh, tth.

C.Grojean: 1708.00794

K.Cheung, J.S.Lee, P.Y.Tseng: 1302.3794



  

Higgcision
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For each decay and production modes.

K.Cheung, J.S.Lee, P.Y.Tseng: 1810.02521



  

Introduction
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Di-photon channel at 96 GeV has 2-sigma excess from 
CMS:

CMS PAS HIG-17-013
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