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The contributions to the lepton magnetic moment anomaly, aL = (g− 2)L/2, L = e , µ and τ , generated by
a specific class of QED diagrams are obtained explicitly up to the tenth order of the electromagnetic coupling
constant. Calculations are performed within the Mellin-Barnes integral representation, which is widely used
in consideration of multi-loop diagrams. The corresponding analytic expressions are expressed as functions
of the lepton mass ratios, r = mℓ/mL in the whole range of r, 0 < r < ∞. Our analytic expressions and
their asymptotic expansions are compared with the known results available in the literature. Exact analytic
expressions for the mass dependent coefficients A(10)

2,L (r) from the diagrams with insertions of four identical
lepton loops are obtained and investigated in detail for the first time. It is shown that approximate expansions
can be successfully used for reliable estimates of the corresponding radiative corrections in a large range of r
(0 < r < 0.2 for r < 1 and 2 < r < ∞ for r > 1).
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