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Résumé : High-precision test has become the core direction of particle physics
research, both now and for the foreseeable future. To achieve this goal, it is
essential not only to conduct high-precision measurements experimentally but
also to provide accurate theoretical predictions. The main bottleneck in ob-
taining high-precision theoretical predictions based on perturbative quantum
field theory lies in the calculation of multi-loop multi-leg Feynman integrals.
Although significant progress has been made in this area in recent years, the
existing methods still fail to meet the urgent demands of particle physics
experiments, particularly those at high-luminosity LHC. We have conduc-
ted long-term research on this issue and recently discovered that multi-loop
multi-leg Feynman integrals can be expressed as integrals over a small num-
ber of parameters for one-loop-like Feynman integrals, with the number of
parameters being 2 for two loops, 5 for three loops, and so on. One-loop-like
Feynman integrals, which resemble one-loop Feynman integrals, can be com-
puted in an extremely efficient and systematic manner ; the remaining inte-
grals over a small number of parameters can be processed using established
methods developed in the study of Feynman integrals. This novel structure
of Feynman integrals is expected to completely overcome the computational
bottleneck of multi-loop multi-leg Feynman integrals, thus meeting the phe-
nomenological needs of particle physics.


