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An iterative solution of the Dokshitzer–Gribov–Lipatov–Altarelli–
Parisi evolution equations in QED is realized in the FORM program-
ming language [1]. Perturbative solutions for unpolarized QED par-
ton distribution and fragmentation functions are presented explicitly
in the next-to-leading logarithmic approximation [2]. The results are
presented in terms of harmonic polylogarithms evaluated with the help
of Mathematica package [3].

The obtained electron fragmentation functions are applied to calcu-
lation of higher-order QED radiative corrections to muon decay spec-
trum within the next-to-leading order logarithmic approximation. New
analytical results are given in the O(α3 ln2(m2

µ/m2
e)). Earlier results

in O(α2 ln1(m2
µ/m2

e)) and O(α3 ln3(m2
µ/m2

e)) orders are partially cor-
rected.

The electron parton distribution functions are used to caculate
initial-state radiative corrections to a general electron-positron anni-
hilation process. Analytic results are presented [5] in the orders up to
O(α4 ln3(s/m2

e)) where s is the square of the total energy in the center
of mass system. These results are relevant for experiments at future
electron-positron colliders including Super Charm-Tau Factory, CEPC,
and FCC-ee.
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