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Amplitude/Tensor Reduction

Multi-loop amplitude calculation needs tensor reduction:

 Projection Method (needs analytical inverse of base
projection matrix, multi-base, multi-scale)

e Tarasov’s Method (needs analytical inverse of dimension-
shift matrix, multi-Ml, multi-scale)

e |BP reduction (not systematic enough => slow & unstable)



Difficulties in amplitude
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Series Representation?
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Collect loop momenta from all numerators (2-loop as example):
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Conventional reduction can give vacuum master integrals.




Find and collect form factors

After reduction on vacuum integrals,
all fermion chains and contraction with polarization vectors have no loop momentum.
These can be used to generate form factors.
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By choosing certain set of scalar (master) integrals, amplitude can be reduced.
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Improvement on series expansion
for generic tensor integral
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Feynman parameterization
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By removing external momenta, any integral can shrink to vacuum integral.
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Distribute x’s into y1, y2 and y3.

U= 11y2 +11Y3 + y2y3.
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Progress & Prospect

Alternative approach to solving reduction equations.
Single-top calculation (ambitious ttH?)
B-physics k_T factorization calculation

Gluon amplitudes



Reduction Problems

Many target scalar (master) integrals lead to many x’s.
Number of equations relies on number of scales.
Higher series gives more equations

Can we have additional equations/relations???



