
Recent developments in the computation of scattering amplitudes in gauge
theories at loop level show an intriguing relation to (ordinary) polylogarithms
and multiple polylogarithms. Mathematically, it is known that such polylog-
arithms can be expressed in terms of iterated integrals [1, 2], which enable
us to relate various polylogarithms to one another. These relations are, in
turn, potentially useful to simplify loop calculations of gluon amplitudes.

This article is prepared by one of the experts on this particular subject
where we find fruitful interplay between modern mathematics and physics.
The author introduces algebraic tools for the analysis of multiple polyloga-
rithms, such as ‘symbols’ and ‘extended Hopf algebra’, in part reviewing the
result of [3]. The author then applies the results to a specific one-loop calcu-
lation, the so-called one-mass one-loop box function, which arises in typical
one-loop Feynman integrals. For two-loop calculations and other examples,
the author also provides recent references.

This article pays attention to recent progress in number theory and its ap-
plicability to amplitude calculations in quantum field theory. On this regard,
one may be interested in a very recent study on possible correspondence be-
tween Yang-Mills theory and the ABC conjecture [4]. As far as the reviewer
notices, there does not yet exist a research on scattering amplitudes in con-
nection with modern number theoretic concepts, such as class field theory,
Iwasawa theory, or correspondence between primes and knots [5].
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