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Precision of Higgs coupling measurement (kappa0 fit)
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HIGGS DECAYS TO bb̄ + X

The decay rate is proportional to .y2
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It is divergent in the massless limit!



The large logarithms at subleading power: log4(z) = 1688
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MS Yukawa Coupling
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On-shell Yukawa Coupling

LO unc. ~23%
NLO unc.~9%
NNLO unc.~3%
NLO/LO=1.12-1.28
NNLO/NLO=0-1.07

NLO unc.~11%
NNLO unc.~13%
NLO/LO=0.65
NNLO/NLO=0.78

mb(mH) = 2.78 GeV mb = 5.07 GeV



Larin et al, hep-ph/9506465
Chetyrkin hep-ph/9608318, 
Baikov et al, hep-ph/0511063,
Herzog et al, 1707.01044

The results in MS scheme become stable quickly. 
Scale unc. ~0.3%.

In onshell scheme, N3LO/NNLO=0.88, N4LO/N3LO=0.95.
Scale unc.~2%.



ℒeff = −
H
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𝒪1 = (G0
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b b̄0b0

The relative error of using this EFT is below 1%.
The correction to the total decay width is below 0.01%.

Primo et al, 1812.07811
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It is power enhanced and divergent in  limit.
The extraction of yb is highly non-trivial after considering such 
contributions.

mb → 0



The double logarithm dominates. 
It is induced by soft massive quarks, different from traditional 
Sudakov double logarithms.





MS scheme

NLO/LO=20%

NNLO/NLO=4%

1% correction!

For C1C2, NNLO/NLO=55%

Fortunately, the C1C1 conbribution is not large.



ΓN3LO QCD
H→bb̄ (MS) = 2.410+0.007

−0.017 MeV

ΓN3LO QCD+NLO EW
H→bb̄ (MS) = 2.382+0.007

−0.017 MeV
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HIGGS DECAYS TO GLUONS



ΓH→gg = ΓC1C1
H→gg + ΓC1C2

H→gg + ΓC2C2
H→gg



ΔC1C1
0,gg =
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H

2πv2



Agree with  Davies et al, 1703.02988



The C1C1 contributions are dominant.
The C1C2 contributions are 13%, much larger than . 
The C2C2 contributions are only 1%.
The QCD correction in C1C1 is 61%.
The QCD correction in C1C2 is 47% (88%) in onshell (MS) scheme.

m2
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ΓNLO
H→gg (on-shell) = 0.278+0.038

−0.033 MeV

ΓNLO
H→gg (MS) = 0.289+0.034

−0.031 MeV



CONCLUSIONS

Higgs decays to  and  can be measured with an accuracy 
better than 1%.

Theoretical predictions are investigated with full dependence on 
the bottom quark mass.

Large corrections are found due to the logarithms .

Extraction of the bottom quark Yukawa coupling is nontrivial 
after considering higher order corrections.
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Thanks a lot for your attention!


