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微分方程方法：

x are Lorentz invariant kinematics



Choosing canonical  basis 
(basis with uniform 
transcendentality) 

d=4-2∈

For random basis g，we may have:

We can choose new basis f:





Two-loop master integrals for heavy-to-light form factors 
of two different massive fermions

Massive quark decays to  massive quark
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Master Integrals Calculation Example



Sample of Two-loop Feynman diagrams



40 Master Integrals
Solid: Heavy; Dash solid: Light;
Thick:  massless.

Tensor integrals 
are reduced by 
IBP (integrate-
by-parts) 
method.



Three scales: s,m1,m2



Canonical Basis



Differential Equations In Canonical Form:

A_i are rational matrices



Determination of Boundary Conditions



Goncharov Polylogarithms



Results:

Check:

Goncharov Polylogarithms



Ginac



Save as txt file





Three-Loop Heavy-to-light Form factors
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Color-planar diagrams
（Leading Color Contribution）



Integrals can be parameterized by d=4-2∈

All integrals can be reduced to 71 Master Integrals



Canonical Basis:

………………………………………………………………





P and Q are 71*71 
rational matrices



Boundary Conditions

Known

Regular at 
x=0





Results of Boundary 
conditions are 
expressed in terms 
of zeta functions.



H are Harmonic 
Polylogarithms



Check:（s=-1.3,m=1.0）

FIESTA packages



https://bitbucket.org/feynmanIntegrals/fiesta/src/master/

Install:
make dep
make

1511.03614

FIESTA



Prefactor

FIESTA



pySecDec



DiffExp: 2006.05510

Based on 1907.13234


