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Soft-Collinear Limit

Purely non-planar!
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[see Einan’s Talk]
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• phenomenology
• soft&collinear limits

• next-to-leading power• beyond 3 loops
• role in cross sections

Thank you!!

•more integrals
• interaction with IBPs
• classify the full tower in ϵ

Finite Integrals
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large Nc limit ↔ planar diagrams 

’t Hooft coupling

Sphere

Other Manifolds

fewer diagrams, natural ordering, simpler kinematics

The planar limit



+ + ++++++

+++

+++

+++++ +

=

colour
decomposition

feynman
diagrams

helicity 
projection

integration 
by parts 

master
integrals 

computation
→ → → →

individually gauge invariant

analytic continuation

leading colour



colour
decomposition

feynman
diagrams

helicity 
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computation
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Tancredi, Peraro: 
1906.03298, 2012.00820’t Hooft-Veltman scheme +

https://arxiv.org/abs/1906.03298
https://arxiv.org/abs/2012.00820
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5 point coming soon.. 
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predicted by lower loops!

𝒵IR(μ) = ℙ exp [∫
∞

μ

dμ′ 

μ′ 

Γ(μ′ )]
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1
ϵ6

H−6 +
1
ϵ5

H−5 +
1
ϵ4

H−4 +
1
ϵ3

H−3 +
1
ϵ2

H−2 +
1
ϵ

H−1 + H0

𝒵−1
IR = 1 − αs I1 − α2

s I2 − α3
s I3 + …

ℋhard = 𝒵−1
IR (μ) ⋅ ℋren(μ)

ℋren = ℋ0 + αs ℋ1 + α2
s ℋ2 + α3

s ℋ3 + …

ℋhard =
αs (ℋ1 − I1 ⋅ ℋ0) +

α2
s (ℋ2 − I1 ⋅ ℋ1 − I2 ⋅ ℋ0) +

α3
s (ℋ3 − I1 ⋅ ℋ2 − I2 ⋅ ℋ1 − I3 ⋅ ℋ0)
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1-loop

2-loop

3-loop
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