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Introduction �2

• Higgs property measurements: as precise as possible, to examine the SM


• Combination is the natural way to get the best precision. In this talk


• production, decay rates and couplings (35.9 fb-1)


• differential cross section (35.9 fb-1)


• More CMS results on individual channels, see talks

H→ VV ( ZZ 137 fb-1; γγ 77 fb-1 ; WW  36 fb-1)  Piergiulio Lenzi 


H→ ff ( bb 77 fb-1; 𝞃𝞃 77 fb-1) Janek Bechtel


H→ μμ ( 36 fb-1) Luca Mastrolorenzo 
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μ = 1 . 17 ± 0 . 10 = 1 . 17 ± 0 . 06 (stat.) +0.06
−0.05 (sig . th.) ± 0 . 06(other syst)
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Production and decay rates

The most straightforward checks on SM 


Combines 6 final states


H→ γγ, ZZ, WW, 𝞃𝞃, bb, μμ


5 production modes


ggH, VBF, WH, ZH, ttH

10% uncertainty



Meng Xiao (ZJU) Higgs Couplings, Oct 2, 2019CMS Higgs cross-section combination & EFT interpretation

A reminder of what could be achieved with full Run2 data, μ uncertainty


• H→ ZZ:  20% => 10%


           35.9 fb-1 =>137.1 fb-1 


• H→ γγ: 17% => 15%,  


                           35.9 fb-1 =>77.4 fb-1


�4Production and decay rates
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Production and decay rates �5
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Zoom in interactions between H and other particles
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Parameter value
2− 1− 0 1 2 3

|µκ|
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CMS
 (13 TeV)-135.9 fb

Observed

 intervalσ1
 intervalσ2

κ2 = σ/σSM κ2 = Γ/ΓSM

Benchmark 1: No BSM particles, loop resolved

σ(ggH)/σSM(ggH) = 1.04κ2
t + 0.002k2

b − 0.038κtκb

kappa framework

Γ(γγ)/ΓSM(γγ) = 1.59κ2
W + 0.07κ2

t − 0.67κWκt

Looking for patterns under various benchmarks
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κ2 = σ/σSM κ2 = Γ/ΓSM

Zoom in interactions between H and other particles


kappa framework �7

Parameter value
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| < 1Vκ|

σ(ggH)/σSM(ggH) = κ2
gEffective coupling

Total width increase

Benchmark 2: Allow BSM particles

Looking for patterns under various benchmarks
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κ2 = σ/σSM κ2 = Γ/ΓSM
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σ(ggH)/σSM(ggH) = κ2
gEffective coupling

Coupling ratios

Benchmark 3: Allow BSM particles, total width not known

Zoom in interactions between H and other particles


Parameter value
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λij = κi/κj

kappa framework

Looking for patterns under various benchmarks
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Parameter value
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Benchmark 4:  fermions vs vector bosons Benchmark 5:  up vs down fermions

Also interpreted to constrain 2HDM
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Differential cross section

Overall rates => differential shapes to look for BSM effects
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H→ γγ, ZZ, bb combined

sensitive to Yukawa coupling & BSM in the loop


Good agreement with SM, still large uncertainty
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Observable
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�11Differential cross section
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pT(H) interpretations

pT(H) in ggH sensitive to modifications of Yukawa couplings
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�13pT(H) interpretations
pT(H) in ggH interpreted under EFT 


Dimension 6 operator: κt,  κb, cg (effective coupling)


SM: κt = 1, κb=1, cg= 0
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Purely extracted from shape
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Summary

• Combination of various Higgs analyses at 35.9 fb-1


• overal rate, coupling measurements


• differential cross-section measurements


• Overall consistent with SM, still statistically dominated


• A lot of full Run2 analyses on the way, expect higher precision and better 
combination results soon

�16



Meng Xiao (ZJU) Higgs Couplings, Oct 2, 2019CMS Higgs cross-section combination & EFT interpretation

More plots �17
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