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• Differential equation method

• New algorithm for finding solvable differential equation

• Applications
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• Interesting mathematical objects:
▪ hypergeometric functions, 
polylogarithms, zeta-values, 
periods,…
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Integral families

• Definition:

• Relations between integrals: IBP

finite number of basis or “master” integrals

e.g.
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Uniform weight integrals

• Power in 𝜖 ~ nr. of integrations
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Canonical basis consists of uniform weight integrals

E.g.
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Finding a uniform weight basis

• Various algorithms and methods exist:
▪ Canonica, Epsilon, Fuchsia

▪ Unitarity Cuts, Power-counting, Intuition, ...

• Compute canonical form from initial integral

n 1st - order DEs one nth - order DE

make ansatz fix by comparing



Applications: large scales

• QCD four-loop cusp anomalous dimension
▪ important for IR structure of scattering processes

▪ HQET, SCET, ...

▪ Resummation

heavy quarks

or

Wilson lines

• 519 sectors

• Largest sector has 17 master 
integrals

▪ Algorithm takes 2 min.

• Initial integral easy to find
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Applications: multi-variable

• (Non-planar) two-loop five-particle scattering

• Five kinematic variables

•Methods for multivariate case
▪ one variable at a time

▪ use partial derivatives

•Algorithm takes 5 min.
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