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Abstract:

The long-standing discrepancy between fixed-order (FOPT) and contour-improved (CIPT)
perturbative expansions for hadronic spectral function moments in the context of tau decays
leads to systematic discrepancies in the determination of the strong coupling and contributes
to its theoretical uncertainty.

We address the FOPT and CIPT series from the mathematical perspective. FOPT, which is
a power expansion in the strong coupling, is compared to CIPT, which in contrast is an
expansion in functions of the strong coupling. We find important differences in the formal
properties that both series have as asymptotic expansions, and we also gain insight on the
apparent better behavior of CIPT at low orders.
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