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" Mandelstam invariants

Loop Feynman diagram Feynman rules

• Internal lines get propagators 

 

• Use momentum conservation at 

each vertex 

• Integrate over loop momenta 
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Method of choice

Analytic computation 
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Special functions, numerical evaluation

Boundary values
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Family of Feynman integrals

Master integrals

Uniform transcendentality (UT) basis 

Canonical differential equations

Special functions, numerical evaluation

Integration by parts identities

[CHETYRKIN, TKACHOV 981] 

" Vanishing of total derivatives in dimensional 

regularization 

" Relations between integrals with different 

powers of propagators 

" A finite number of independent integrals ³ 

integral basis [Smirnov, Petukhov 811]

⇒ 45 master integrals

[FiniteFlow, LiteRed]
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Family of Feynman integrals

Master integrals

Uniform transcendentality (UT) basis 

Canonical differential equations

Special functions, numerical evaluation

vector of N 

basis integrals
constant  

matrices

N × N
algebraic functions 

of kinematics

[Henn ’13]

" By choosing a UT basis, we find canonical 

differential equations

" The alphabet  encodes the singularity structure and 

characterizes types of functions that can appear

$
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Family of Feynman integrals

Master integrals

Uniform transcendentality (UT) basis 

Canonical differential equations

Special functions, numerical evaluation Five-point one-mass subtopologies


