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Optical Theorem
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Scalar correlator — not directly related to physical observables
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Imaginary part known up to five loops [1]

Perturbative series are asymptotic (factorially divergent) — it 
is useful to work with Borel transform [2]
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calculated for massless quarks

Borel sum

A Padé approximant (PA) is a ratio of two polynomials that 
approximates a function whose Taylor expansion is known [3]
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Advantages of using Padés

efficient approximation;

partial reconstruction of 
analytic properties

good predict ions of 
higher orders.

For series with branch points or cuts, we can use D-log Padés [4]
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Testing in the large-  limitβ0
The perturbative series is known to all orders in this limit [5]
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Systematic study of different strategies

Padés and D-log Padés sequences appear to converge

Understanding the PAs and D-log PAs results in terms of 
Padé theory

PAs that use only the first three coefficients as input are 
not sufficiently accurate — not enough information


D-log Padés to    were the best methodB[Π′￼′￼](u)

Final Results in QCD
Final


values [6]

Γ(H → bb̄) = 2.3806 (+0.041
−0.027)mb

± (0.0042)αs
± (0.0032)mH

±
± (0.0002)μ ± (0.0003)PAs MeV
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Estimated decay width [6]

Model independent method:  


Truncation of the QCD series for  is under control


Limiting factors in the precision of  are the 
uncertainty in   ,    and  

c5 = − 6900 ± 1400
Γ(H → bb̄)
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D-log Padé Approximants

Partial Conclusions

Conclusions

Relative error 
decreases when order 
of the PA is increased

predicted coefficient at six loops
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PAs and D-log PAs are able to 
reproduce the renormalons 


