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Introduction: What are QCD composite vertices and 
renormalon chains?
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Nonlocal composite vertices in QCD

Meson distribution
amplitude (DA)

Bilocal current
(on the light cone)

Fourier transform
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Feynman rules for composite vertices

Light-cone vector

…



Correlators of composite vertices in QCD

QCD SR

The correlator of composite operators describes the perturbative content of DAs

Feynman integrals in QCD after factorization:



Renormalon-chain correlators

…

…



The correlator



Two-loop master integral
is a light-cone vector

Mikhailov, Volchanskiy, JHEP (2019) 202Mellin transform



The correlator

generalized ERBL evolution kernel one-loop fermion bubble

two-loop master integral in 4 dimensions

plus distribution



Renormalization constant of                composite operator:

Counterterm structure for 

Renormalized    -loop correlator is expressed through a      -loop charge-renormalized correlators (              )
and ERBL evolution kernels of no more than              loops.



moment of the correlator

Exponential generating function:



moment of the correlator



moment of the correlator

Harmonic polylogarithms without trailing zeroes or negative indices:
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Borel transformation

QCD SR



moment of the correlator
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moment of the correlator
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(0,0) moment of the correlator
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(0,0) moment of the correlator
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Exponential generating function:
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(0,0) moment of the correlator
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(0,0) moment of the correlator
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Summary

We have evaluated correlators of two vector composite quark currents of order                     in QCD,   
.   . The lower Mellin moments of the correlator has been calculated. The double-zeroth 
moment as well as some other fixed-order special cases agree with previous calculations in the 
literature.

Exponential generating functions for the correlator has been constructed.

The correlator at any fixed order                  can be expressed in terms of harmonic polylogarithms 
of weight            .

We have estimated quantitative significance of the lower-order fermion-bubble chain 
contributions to the perturbative part of QCD sum rules for the lighter-meson distribution 
amplitudes (pion and longitudinal rho).



The correlator



The correlator



moment of the correlator



(-1,0) moment of the correlator
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