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Abstract

Quantum Chromodynamics is the fundamental theory of the interactions of quarks and
gluons which underlies, among other things, Nuclear Physics. Mathematically, this is a
gauge theory based on the “color” quantum number, V., following the structure of the
SU(N,) Lie group. Although in the real world N, = 3, ever since the pioneering work of
Ref. [1], it has been widely appreciated that it is very useful to study this theory in a power
series in 1/N, around N. = oo. This expansion is similar to an expansion in the number
of components of a field, like e.g. in the CP" theories. In the limit N, — oo, QCD
is described in terms of Green’s functions which are meromorphic, with infinite isolated
poles located on the real axis. The position of these poles corresponds to the value of the
mass of the physical particle present in the spectrum of the Hamiltonian. Despite continu-
ous efforts, no solution to QCD at N. = oo has been found. On the other hand, in recent
years, it has been proposed that saturating these infinite sums with just one term could be a
reasonable approximation, leading to a significant phenomenological success[2] which en-
compasses the old and celebrated Vector Meson Dominance approximation from the 60’s.
I would like to point out with the help of model calculations [3] that this saturation with
a finite number of poles can be best understood within the theory of Pade Approximants,
explaining different results which have appeared in the recent literature.
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