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Feynman amplitudes

General structure of Feynman amplitudes
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Workflow of loop calculations

• Amplitude generation

• Tensor algebras

• Integral reduction (to master integrals)

• Calculation of master integrals

All implemented in AmpRed.
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AmpRed

Foundations of AmpRed

Reduce Feynman integrals through the parametric representation:

• arXiv: 1902.10387

• arXiv: 1912.08606

• arXiv: 2007.00507

• arXiv: 2508.18419

Recursive calculation of parametric integrals:

• arXiv: 2309.03832

• arXiv: 2505.13540

Present AmpRed

• arXiv: 2408.06426
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Download from:
https://gitlab.com/chenwenphy/ampred
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An example: four-photon scattering
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Generate amplitudes

FeynArts interface:
FA2AR

QGRAF interace:
ARQgraf
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Tensor algebras

• Metric g ab: Pair[LorentzIndex[a], LorentzIndex[b]] or MT[a, b]

• Four momentum pa: Pair[Momentum[p], LorentzIndex[a]] or FV[p, a]

• Scalar product p · q: Pair[Momentum[p], Momentum[q]] or SP[p, q]

• Spinor u(p): DiracSpinor[p, 1, I]

• Gamma matrix γa: DiracGamma[LorentzIndex[a]] or GA[a]

• Slash /p: DiracGamma[Momentum[p]] or GS[p]

• Chain of spinors v̄q/pγ
aup: SpinorChain[DiracSpinor[q, -1, -I], GS[p],

GA[a], DiracSpinor[p, 1, I]]

• Trace of gamma matrices ⟨γaγb⟩: SpinorChain[Bra,GA[a,b],Ket]
• Contract repeated Lorenta indices: ContractLI[exp]

• Simplify chains of spinors and gamma matrices: SpinorChainSimplify[exp]
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Integral reduction
Tensor integral:

Reduce with built-in function AlphaReduce:

Reduce with KIRA interface DoKira:
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Numerical evaluation of master integrals
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Other functionalities

• Construct and solve differential equations for Feynman integrals

• Algebras in non-relativistic theories

• . . .

Usages of AmpRed 11/12



Summary

AmpRed is a powerful tool for the automatic calculation of multi-loop Feynman
amplitudes. The usage of AmpRed is briefly introduced with detailed examples in this
talk.
Please contact the speaker for any questions and suggestions (chenwenphy@gmail.com).
Thanks for your attention.
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