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Virtual correction involves loop integrals

● These integrals can be divergent; require regularisation procedure..



Divergences & Regularisation

● Dimensional regularisation
— Shift dimension such that integrals are well defined:
— Restore four-dimensional theory by:

● Infinities “captured” as poles in 
— They must cancel with other parts of the calculation (UV/IR subtraction)

Integration measure:
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Series expansion in

Box with massless propagators

● Infinities extracted as 1/eps
● A,B,C are finite → numerical integration

How to find this series expansion?

A typical result can look like:
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Feynman Parametrisation II
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Feynman Parametrisation III



Sector Decomposition

In parameter space we know how to algorithmically obtain series expansions



Sector Decomposition II



pySecDec

● Three Jupyter notebooks

1. Scalar 1-loop box integral (1_box.ipynb)

2. LO amplitude to gg  H → (2_ggh.ipynb)

3. LO amplitude to light-by-light scattering (3_lbl.ipynb)

pySecDec evaluates loop integrals
● Divergences subtracted through sector decomposition
● Finite (subtracted) integrands are expanded in the dimensional regulator 
● The expansion coefficients (finite integrals) are integrated numerically

Python

C++ (with python interface)Installation

Exercises

https://yeti-2526.notebooks.danielmaitre.phyip3.dur.ac.uk/Find the notebooks at:

If you want to run the examples locally 
(strongly advised)

https://yeti-2526.notebooks.danielmaitre.phyip3.dur.ac.uk/
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