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Introduction
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[Particle Data  Group, 2013 ]

Higgs boson branching ratios
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Related Through the
optical theorem!

This Higgs boson decay can be visualized diagramatically as:

Higgs decay in bottom quarks QCD Perturbative corretions
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Higgs decay in bottom quarks
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Scalar  correlator
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Higgs decay in bottom quarks
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Scalar  correlator
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five coefficients are

known exactly ! 

Through optical theorem 

Higgs decay in two gluons
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Optical theorem
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Effective Lagrangian
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Effective couplingHiggs decay in two gluons
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NLO

NNLO

N3LO
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Perturbative corretionsHiggs decay in two gluons
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[HERZOG, ET AL. JHEP 08 (2017)  ] 

[BONVINI, ARXIV:2006.16293 (2020)]
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Where the non-Abelianization procedure is necessary !

Taking into account a usual quantity in perturbation theory:

Resumed gluon Progator 
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[ JAMIN, MATTHIAS, ARXIV:1202.1169, 2012]
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Resumed propagator
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Where the non-Abelianization procedure is necessary !

Resumed gluon Progator 
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Resumed propagator

Taking into account a usual quantity in perturbation theory:
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[ JAMIN, MATTHIAS, ARXIV:1202.1169, 2012]

maximum
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Resumed propagator

Taking into account a usual quantity in perturbation theory:
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[ JAMIN, MATTHIAS, ARXIV:1202.1169, 2012]

maximum

The Borel space singularities are

known as renormalons and  govern the

behavior of the series!
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Prediction Method



Approximants employed
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PAs  and  D-log PAs
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PAs  and  D-log PAsApproximants employed

[  BOITO, MASJUAN, OLIANI, 2018 ]
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Postdiction
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Testing of method

Remains fixed!

[ELLIS, JOHN R.,  KARLINER, M. . SAMUEL, M. A., 1996]
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[HERZOG, ET AL. JHEP 08 (2017)  ] 
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Agreement!
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Postdiction Testing of method
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[HERZOG, ET AL. JHEP 08 (2017)  ] 
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Preliminary Results



Preliminary Results
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Preliminary Results
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Preliminary Results
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Conclusion
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ThankThankThank
you!you!you!
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Padé Approximant (PA)

The quantitative way to analyze our

estimates is the relative error:



Dlog Padé Approximants

Taking into account a function with cuts:

Padé approximants do not

reproduce functions with

branch cuts very well!



Where the non-Abelianization procedure is necessary !

maximum

The large-        limit

Taking into account a usual quantity in perturbation theory:



         If the coefficients have alternating signs, the singularities

appear in the negative part of the axis  (UV singularities)

In the case where the coefficients have a fixed sign, the irregularities

appear in the real part of the axis  (IR renormalons)

Borel transform

The Borel space singularities

are known as renormalons!

In cases where the perturbative regime is valid



Quantum Chromodynamics

Renormalization

Group Equation !

five loops



Optical theorem



Low energy Theorem
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