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•Canonical differential equations

1)   factorized

2) only simple poles  leads to polylogarithms

multiplies      uniform transcendental weight
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Decoupling the   -dependence

• Factorize Picard-Fuchs operator

maple

lower triangular,

     on diagonal

polylogarithmic:

• Normalize to remove diagonals

• Why not solve from here?
▪ IBP to remove double poles costly
▪ many terms in  -recursion required

▪ canonical form makes function space manifest
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Removing

▪ Split off simple poles:

▪ Transformation:

▪ Additionally require constraints on

▪ At each step check if has a solution for the 



Beyond Polylogarithms (elliptic, Calabi-Yau)

• Most important differences:
▪ rational factorization not possible



Beyond Polylogarithms (elliptic, Calabi-Yau)

• Most important differences:
▪ rational factorization not possible

▪ elliptic / Calabi-Yau:
equivalent to 

semi-simple part



Beyond Polylogarithms (elliptic, Calabi-Yau)

• Most important differences:
▪ rational factorization not possible

▪ elliptic / Calabi-Yau:
equivalent to 

semi-simple part

▪ example: three-loop banana integrals

• complete elliptic integral:

• new functions:
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Summary

• Algorithm:
canonical formminimal solvable form

▪ Remove      :

 remove

 push           to

▪ Remove

▪ Remove          :

 remove

 fix     by demanding

• Coming soon: paper, Mathematica package, more benchmarks
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