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Overview

Two main areas of research currently:

● Three-Loop Massless QED processes

● Two-loop Massive Bhabha Scattering

Additionally:

● Possibly looking into the Tensor decomposition of e+e– → π+ π- 𝛾
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Several 
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Three-loop Massless QED Processes

Aim: To compute the Helicity Amplitudes for four QED 
processes in at N3LO in a massless model.

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.111.036024

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.111.036024


Three-loop Massless QED Processes

Completed:-

● Generation of diagrams and amplitudes.
● Grouping diagrams into families.
● Tensor decomposition.

In progress:-

● IBP Reduction of families.

To do:-

● Substitute analytic expressions of MIs.
● Remove Poles. https://arxiv.org/pdf/2002.09492

https://arxiv.org/pdf/2002.09492


Two-loop Massive Bhabha Scattering

Aim: To construct the differential equations required to 
calculate the MIs at two-loop order. This will be helpful for:

● Understanding 𝛽 functions required for 
YFS-Resummation.

● Understanding elliptic functions that appear in other 
processes we are interested in.



Two-loop Massive Bhabha Scattering

Completed:-

● Differential equations formed for PL1 and PL2.
● Analytic expressions for MIs found (where possible) for PL1.
● Numerical values found for other MIs in PL1.
● Numeric values for PL2.

In progress:-

● Analytic expressions for PL2.

To do:-

● Form differential equation for NPL.
● Find analytic/numeric expressions/values for MIs.
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Tensor decomposition of e+e– → π+ π- 𝛾

Aim: To break the amplitudes for diagrams contributing to 
this process into form factors and eventually compute 
polarised amplitudes.

https://arxiv.org/pdf/2502.14952

https://arxiv.org/pdf/2502.14952


Tensor decomposition of e+e– → π+ π- 𝛾

Completed:-

● Find independent tensor structures for our process.
● Construct projector.

To do:-

● Apply projector to tree level amplitudes (Tests).
● Begin full process to find polarised amplitudes.



Thank you for listening and please ask any 
questions!


